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PREFACE. 


Tfie  large  size  of  this  volume  on  Descriptive  Mineralogy,  exceeding  by  one-hali 
tlie  corresponding  pail  of  the  preceding  edition,  is  not  without  good  reason. 

In  the  first  place,  the  long  interval  of  fourteen  years  has  elapsed  since  the  last 
edition  wai*  published,  and  during  this  period  the  science  has  made  great  progress. 
Chemical  researches  have  been  carried  forward  in  connection  with  almost  every  spe- 
cies, and  analyses  have  been  largely  multiplied ;  and  it  is  the  plan  of  the  work  to  be 
complete  in  this  department,  so  far  as  to  include  all  analyses.  Crystallographio 
investigations  also  have  been  numerous  and  important.  Moreover,  the  number  of 
species  has  been  much  enlarged,  and  every  part  of  the  science  has  had  accessions  of 
facts. 

In  addition,  a  new  feature  has  been  given  the  work,  in  the  systematic  recognition 
and  description  of  the  varieties  of  species.  The  first  edition  of  this  Treatise,  that  of 
1887,  wiLs  written  in  the  spirit  of  the  school  of  Mohs.  The  multitudes  of  subdivi- 
sions into  subspecies,  varieties,  and  subvarieties,  based  lanjely  on  unimportant  cha- 
racters, which  had  encumbered  the  science  through  the  earlier  years  of  this  century, 
and  were  nearly  smothering  the  species,  were  thrown  almost  out  of  sight  by  Mohs, 
in  his  philosophic  purpose  to  give  prominence  and  precision  to  the  idea  of  the 
species.  Much  rubbish  was  cleared  away,  and  the  science  elevated  thereby  ;  but 
iimch  that  was  necessary  to  a  full  comprehension  of  minerals  in  their  diversified 
states  was  lost  sight  of  In  the  present  edition  an  endeavor  is  made  to  give  varieties 
tlicir  true  place ;  and  to  insure  great<^r  exactness  with  regard  to  them,  the  original 
hjcality  of  ea«'h  is  stated  witii  the  description. 

FurtlRT,  the  work  has  received  another  new  feature  in  its  historical  svnonvmv. 
A  list  of  synonyms  has  hitherto  been  mainly  an  index  to  works  or  papers  on  the 
species,  and  often  without  any  regard  to  the  original  describer  or  description. 
IIausmanx's  admirable  Handbuch  (1847)  is  partly  an  exception.  Leoxiiard's 
*' Oryktognosie  "  (1821,  1826),  following  the  method  of  Reuss  of  the  opening  cen- 
tury, contains  a  full  catalogue  of  references  to  publications  on  each  species ;  but  it 
fails  of  half  its  value  because  the  references  have  no  connection  in  any  way  with  the 
synonymy.  In  most  recent  works,  an  author  who  has  merely  adopted  a  name  is 
often  (juoted  as  if  the  original  authority.  The  present  work  is  no  longer  open  to 
this  criticism.  As  now  issued,  the  first  author  and  first  place  of  publication  of  each 
species,  and  of  each  name  it  has  bonie,  and  of  the  names  of  all  its  varieties,  are  stated 
in  chrouoloi^cal  order,  with  the  dates  of  all  publications  cited  ;  and,  besides,  remarks 
are  added  in  the  text  when  the  subject  is  one  of  special  interest.  The  facts  and  con- 
clusions have  been  derived  in  almost  all  cases  from  the  study  of  the  original  works 
themselves ;  and  this  Treatise  has  become  thereby,  to  some  extent,  an  account  of 
ancient  as  well  as  modern  minerals.  These  historical  researches  added  a  third  to 
the  labor  of  preparing  the  edition  for  the  press,  thereby  delaying  the  publication  of 
the  work  about  a  year.  But  such  studies  are  endless,  especially  when  they  relate  to 
pii^t  centuries,  and  the  wor^,  however  long  contitmed,  must  be  incomplete.  As 
an  example  :  the  word  schx/rl,  which  figured  largely  in  the  mineralogy  of  the  last 
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century  and  the  earlier  part  of  the  present,  is  traced  by  some  writers  to  the  Swedish, 
and  is  cited  from  Cronstedt  (1758).  From  Dr.  Naumann,  of  Leipsic,  I  learned 
of  the  occurrence  of  the  word  in  the  Magnalia  Dei  of  Brdckmann  (1727).  After- 
ward I  found  it  in  Ercker^s  Aula  Subterranea  (1595);  and  later  in  Gesner  on 
Fossils  (1565),  and  in  the  Sarepta  of  Matthesius  (1562),  which  contains  a  detailed 
description  of  it.  In  what  earlier  works  the  word  occurs,  and  what  was  its  origin, 
are  among  the  questions  unanswered.     (See  further  p.  205.) 

The  introduction  of  fonnulas  on  the  basis  of  the  new  system  of  chemistry,  with 
the  necessary  explanations,  constitutes  another  addition.  Tlie  fonnulas,  it  will  bo 
observed,  >^hile  in  principle  those  of  the  leaders  of  the  system,  have  some  peculiar 
features,  serving  to  give  them  greater  compactness  on  the  page,  and  make  them 
more  easy  of  comparison,  and  bringing  out  well  the  unity  and  simplicity  of  type 
among  inorganic  compounds. 

In  these  and  other  ways  the  volume  has  unavoidably  become  enlarged.  Not  a 
page,  and  scarcely  a  paragraph,  of  the  preceding  edition  remains  unaltered,  and  full 
five-sixths  of  the  volume  have  been  printed  from  manuscript  copy.  I  may  here  add^ 
that,  notwithstanding  the  impaired  state  of  my  health,  this  manuscript — the  pani- 
graphs  on  the  pyrognostic  characters  excepted — was  almost  solely  in  the  handwri- 
ting of  the  author,  or  in  that  of  a  copyist  from  it.  Neither  the  consultation  of 
original  authorities,  the  drawing  of  conclusions,  nor  the  putting  of  the  results  on 
paper,  has  been  delegated  to  another.  And  being  now  but  half  way  between  the 
fifties  and  sixties,  it  is  my  hope  that  the  future  will  afford  another  opportunity  for 
similar  work. 

The  optical  qualities  of  minerals  have  been  but  briefly  stated,  and  in  general  for 
those  species  alone  which  seemed  to  require  this  addition  to  their  distinctive  charac- 
ters, as  a  full  presentation  of  them  would  have  added  much  more  to  the  size  of  the 
volume.  Tlie  best  work  on  the  subject,  and  one  containing  many  original  observa- 
tions, is  the  excellent  Mineralogy  of  DesCloizeaux,  the  first  volume  of  which,  on  the 
Silicates,  was  published  in  1862.  The  second,  unfortunately  for  the  science,  has  not 
yet  appeared.  Other  works  in  this  department  are  Brooke  &  Miller's  Mineralogy 
(1852) ;  Grailich's  Vienna  edition  of  Miller^s  Crystallography  (1856),  and  his  own 
Krystallographisch-optische  Untersuchungen  (1858). 

In  classification,  the  general  system  remains  unaltered.  It  is  based  on  a  compre- 
hensive view  of  the  characters  of  minerals  as  species  in  the  inorganic  kingdom  of 
nature,  the  preeminence  being  given  to  chemical,  the  next  place  to  crystal lographic,  the 
third  to  the  different  physical  characters.  The  author  believes  (after  having  tried 
the  so-called  natural  history  system  of  Mohs  for  two  editions)  that  light  from  no 
source  should  be  shut  out  where  the  relations  of  species  and  groups  in  nature  are  to 
bo  detennined.  As  in  the  preceding  edition,  the  method  avoids  almost  entirely  the 
distinction,  in  most  cases  wrong,  founded  on  the  fact  of  the  base  in  oxygen  teruaiies 
or  salts  being  in  the  protoxyd  state,  or  in  the  sesquioxyd,  or  in  both  combined,  and 
proceeds  on  the  ground  that  the  basic  elements  in  these  and  the  other  different 
states  are  mutually  replaceable  in  certain  proportions  determined  by  their  combining 
power  with  oxygen.  But  while  the  progress  of  chemistry  and  the  kindred  sciences 
requires  no  modification  of  the  general  plan  of  the  classification,  but  gives  it  new 
support,  it  has  rendered  many  minor  changes  necessary,  and  some  that  are  of  much 
importance. 

The  historical  inquiries  above  alluded  to  were  prompted  by  a  desire  to  place  the 
nomenclature  of  mineralogy  on  a  permanent  basis.  They  were  incident  to  a  search 
after  a  reason  for  choosing  one  name  rather  than  another  from  among  the  number 
that  stand  as  claimants.  Part  of  the  existing  diversity  is  due  to  national  partiality, 
and  much  of  it  to  indifference.  It  has  become  somewhat  common  for  authors  to 
select  the  name  they  like  best  without  reference  to  authority,  or  to  reject  an  old  foi 
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ft  new  one  on  no  other  ground  than  that  of  their  preference.  IncreaBing  confusion 
m  nomenclature  has  consequently  attended  the  recent  progress  of  the  science ;  and 
in  view  of  this  fact  the  novel  expedient  has  been  tried  of  endeavoring  to  escape  the 
confusion  by  adding  one  more  to  the  number  of  names.  The  right  method  is  mani- 
festly that  which  has  proved  so  successful  in  the  other  natural  sciences,  viz.,  the 
recognition,  under  proper  restrictions,  of  the  law  of  priority  ;  and  this  method  the 
author  has  aimed  to  carrv  out. 

Moreover,  it  has  seemed  best  that  the  science  should  not  only  have  a  system  of 
nomenclature,  but  should  also  stand  by  it;  that,  accordingly,  the  termination 
ine^  which  is  prominently  chemical,  should  be  left  to  the  chemists,  and  that  other 
tniseellaneous  endings  should,  as  far  as  possible,  be  set  aside,  or  be  made  to  conform 
to  the  system.  With  this  in  view,  changes  have  been  made  in  accordance  with 
the  principles  explained  in  the  course  of  the  remarks  beyond  on  Nomenclature. 

In  the  preparation  of  this  volume,  the  author  owes  much  to  the  coopenition  of  his 
friend.  Prof.  George  J.  Brush.  Prof  Brush  has  had  sole  charge  of  the  blowpipe 
department.  The  pyrognostic  characters  have  been  entirely  rewritten  by  him ;  and 
while  he  has  had  the  works  of  Plattner  and  von  Kobell  always  at  hand,  he  has, 
for  much  the  larger  part  of  the  species,  made  personal  trials  of  the  reactions  before 
writing  them  out ;  so  that,  although  the  facts  stated  are  not  generally  new,  they  still 
are  mostly  from  his  own  observations.  His  skill  also  in  analytical  chemistry,  and 
his  thorough  knowledge  of  minerals,  have  enabled  him  to  remove  doubt**,  afford  aid 
and  advice,  and  furni.sh  new  facts,  on  various  points  throughout  the  progress  of  the 
work.  I*rof.  Brush  has  also  given  the  proofs,  while  the  work  was  in  the  press,  the 
benefit  of  his  revision. 

I  take  pleasure  also  in  acknowledging  the  assistance  of  Prof  George  F.  Barker 
of  this  city,  an  excellent  chemist  in  both  the  old  and  new  8y8t<;ms,  during  the  last 
six  months  before  the  book  went  to  press ;  and  later,  that  of  Sydney  I.  Smith, 
assistant  in  the  zoological  department  of  Yale  College. 

The  author  is  under  obligations  to  many  men  of  science  for  their  kind  response 
to  his  inquiries,  and  for  much  information  in  their  letters ;  among  whom  he  would 
mention,  with  gratitude,  Dr.  Carl  F.  Naumann  of  Leipzig,  W.  IIaidinoer  of  Vienna, 
Prof  VON  KoitELL  of  Munich,  Friedrich  Hessenbkro  of  Frankfort-on-the-Main,  Dr. 
G.  voM  Rath  of  Boim,  Dr.  G.  A.  Kenngott  of  Zurich,  Dr.  Hanns  Bruno  Geinitz 
of  Dresden,  Dr.  A.  Kunth  of  Berlin,  Dr.  A.  Krantz  of  Bonn ;  Prof  Forciihammer  of 
Copenhagen,  Dr.  A.  E.  Xordenskiold  of  Stockholm,  Prof  C.  W.  Blomstrand  of 
Lund,  Sweden,  Mr.  L.  J.  Igelstrom  of  Filipstad,  Sweden,  Prof  A.  E.  Arppk  of 
Christiania,  Norway;  Louis  S.«mann  of  Paris,  whose  letters  were  numerous  and 
always  valuable,  and  whose  death,  in  18(56,  was  a  misfortune  to  this  work  as  well  as 
to  the  sciences  he  cultivated  ;  Prof  A.  DesCloizeaux  of  Paris,  A.  Damour  of  Paris, 
F.  Pisani  of  Paris,  Mr.  Guyerdet  of  Paris ;  David  Forbes,  Esq.,  of  London,  N.  S. 
Maskelyne,  Esq.,  of  the  British  Museum ;  Dr.  F.  A.  Genth  of  Philadelphia,  Prof. 
C.  U.  Shepard  of  Amherst,  Prof  J.  P.  Cooke  of  Cambridge,  Mass.,  Prof  C.  M. 
Warren  of  the  Technological  Institute,  Boston,  Prof  T.  S.  Hunt  of  Montreal,  Prof. 
Jas.  C.  Booth  of  the  U.  S.  Mint,  Philadelphia,  Prof  IL  How  of  Windsor,  Nova 
Scotia,  Profs.  Silliman,  O.  C.  Marsh,  A.  E.  Verrill,  and  W.  IL  Brewer,  of  New 
Haven,  Ct,  W.  W.  Jefferis,  Esq.,  of  Westchester,  Pa.,  and  Prof  A.  Winchell  of 
Ann  Arbor,  Michigan. 

In  addition,  the  book  has  received  private  contributions  to  the  text  of  analyses 
and  other  information  from  P.  Collier,  B.  S.  Burton,  C.  S.  Rodman,  C.  A.  Goess- 
MANN,  C.  S.  Sharples,  G.  F.  Barker,  G.  C.  Wheeler,  and  E.  W.  Root. 

Among  works  consulted,  the  publications  on  chemical  mineralogy  of  liAMMELSBERu 
of  Berlin,  and  especially  his  Mineralchemie,  have  afforded  great  assistance.  The 
T<wy  M]  *T)d  <ib\e  Annual  Reports  (or  Uebersichte)  of  Dr.  Kenngott  of  Zurich,  on 
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the  progress  of  mineralogy  from  1844  to  1861,  and  those  of  the  Giessen  Jahrcsbe- 
richt,  have  been  freely  and  constantly  consulted.  Much  use  has  been  made  also  of 
the  mincralogical  works  of  DesCloizeaux,  Dufrenoy,  Hausmann,  Breithaupt, 
Naumann,  Haidinger,  yon  Kobell,  Eokscharof,  Uessenberg,  Quenstedt,  Brooke 
&  Miller,  Greo  &  Lettsom,  and  Shepaed  ;  also  the  valuable  History  (Geschichtc) 
of  Mineralouv  of  von  Kobell  ;  the  classical  work  on  the  Precious  Stones  and  Gems  of 
the  Ancients  by  King  ;  and  the  various  recent  American  Geological  Reports.  Among 
these  Reports,  the  volume  of  the  Canadian  survey  for  the  year  1863,  containing 
extended  mineraJogical  contributions  by  Prof.  T.  S.  Hunt,  deserves  special  mention. 
A  full  list  of  the  works  consulted  in  studying  up  the  history  of  the  species,  and  the 
later  progress  of  the  science,  is  to  be  found  on  pages  xxxv  to  xlv  of  the  Introduction. 

In  Crystallography,  the  sources  of  recent  information  have  been  mainly  Kokscha- 
rop's  Mineralogie  Russlands,  and  his  Memoirs  in  the  Bulletin  of  the  St.  Petersburg 
Academy ;  DesCloizeaux's  Mineralogie,  and  various  Memoirs ;  the  Mineral ogischc 
Notizen  of  F.  Hessenberg,  of  which  eight  parts  have  appeared ;  Naumann's  and 
Quenstedt's  works  on  Mineralogy ;  the  Memoirs  of  Zippe,  von  Zepharovich,  Grai- 
LiCH,  A.  ScuRAUF,  v.  Lang,  Zirkel,  and  Kenngott,  in  the  Berichte  and  Dcnkschrif- 
ten  (mostly  the  former)  of  the  Vienna  Academy ;  of  Dauber,  G.  Rose,  vom  Rath, 
-Schroder,  Schabus,  in  Poggendorff 's  Annalen ;  of  Websky  and  vom  Rath,  in  the 
Zoitschrift  of  the  German  Geological  Society  at  Berlin ;  of  A.  E.  Nordexskiold,  in 
the  Cfifvorsigt  of  the  Swedish  Academy  ;  of  Quintino  Sella,  in  his  Studii,  and  in 
the  publications  of  the  Turin  Academy  ;  of  Miller,  v.  Lang,  Maskelyne,  and  Greg, 
in  the  Philosophical  Magazine ;  of  Prof.  J.  P.  Cooke,  in  the  American  Journal  of 
Scieuc<\  The  Mineralogy  of  Brooke  &  Miller  (1852)  has  been  freely  used  again, 
as  in  the  preparation  of  the  preceding  edition. 

This  volume  would  probably  be  more  acceptable  to  some  chemists  if  the  formulas 
on  the  old  system  were  rejected  altogether.  But  chemistry  has  not  advanced  so  far 
on  the  new  road,  but  that  most  mincralogical  papers  are  still  written  as  if  there  were 
no  new  system,  and  a  large  part  of  chemists  would  understand  the  constitution  of  the 
species  better  from  the  old  formulas  than  from  the  new.  Moreover,  the  great  majority 
of  the  persons  who  consult  a  Mineralogy  would  find  the  new  formulas  and  new  ter- 
minology quite  unintelligible.  It  has  seemed  reasonable  therefore  that  both  systems 
should  be  presented.  The  new  formulas  will  be  more  easily  understood  or  learned 
from  their  association  with  the  old,  and  thus  the  book  may  help  forward  the  views 
it  only  partially  adopts.  Tlie  past  history  of  the  work  evinces  no  aversion  to  change 
where  the  progress  of  science  requires  it. 

This  work  has  been  posted  up,  as  far  as  was  possible,  to  the  date  of  publication. 
The  facts  which  have  come  to  hand  too  late  for  their  proper  place  in  the  volume, 
are  inserted  in  a  Supplement  And  it  is  proposed  to  make  this  the  first  of  a  series 
of  supplements  to  appear  from  time  to  time  in  the  American  Journal  of  Science. 

A      I  oA  1  Q«o  JAMES  D.  DANA. 

Apnl  30,  1868. 

From  the  Preface  to  the  First  Edition  (1837). 

*  *  ft  *  %  rpjjg  classification  of  the  mineral  species,  which  is  here  adopted, 
is  strictly  a  Natural  Arrangement  Tlie  superiority  of  this  method  is  exhibited  in 
the  body  of  the  work,  and  in  connection  with  the  remarks  on  Chemical  Classifica- 
tions, in  Appendix  B.  Althoui^h  founded  by  Mohs  on  the  external  characters  of 
minerals,  it  exhibits,  in  a  considerable  degree,  the  chemical  relations  of  the  species ; 
and  those  who  are  accustomed  to  prefer  a  chemical  arrangement  will  probably  per- 
ceive that,  in  addition  to  such  qualities  as  appear  to  recommend  the  chemical  method, 
it  possesses  other  advantages  not  less  important. 


PBEFAGS.  Vll 

The  changes  which  have  been  made  in  the  nomenclatare  of  minerals  appear  to  be 
demanded  by  the  state  of  the  Science.  The  present  names,  excepting  those  pro 
posed  by  Mohs,  are  utterly  devoid  of  systom,  unless  we  may  consider  such  the 
addition  of  the  syllable  ite  to  words  of  various  languages  ;  and  even  this  glimmering 
of  system  has  been  capriciously  infringed  by  a  French  mineralogist  of  much  celebrity ; 
— they  seldom  designate  any  quality  or  character  peculiar  to  the  mineral ;  neither 
do  they  exhibit  any  of  the  general  relations  of  the  species,  by  which  the  mind  may, 
at  a  glance,  discover  their  natural  associations,  and  be  assisted  in  obtaining  a  com- 
prehensive view  of  the  science.  On  the  contrary,  they  are  wholly  independent,  and 
often  worse  than  unmeaning,  appellatives,  and  are  only  tolerable  in  a  very  unadvanced 
state  of  the  Science.  As  a  necessary  consequence  oi  this  looseness  of  nomenclature, 
most  of  the  species  are  embarrassed  with  a  large  number  of  synonyms,  a  fertile 
source  of  confusion  and  difficulty. 

As  a  remedy  for  this  undesirable  state  of  things,  a  system  of  nomenclature,  con- 
structed on  the  plan  so  advantageously  pursued  in  Botany  and  Zoology,  was  proposed 
by  the  author  in  the  fourth  volume  of  the  Annals  of  the  New  York  Lyceum.  The 
necessity  for  something  of  the  kind  is  very  apparent,  and  the  author  trusts  that  it 
will  not  be  conddered  a  needless  innovation.       ****** 


From  the  Preface  to  the  Second  -fi^(ft/ton  *(1844). 

The  natural  system  adopted  in  this  Treatise  has  received  such  modifications  in  the 
present  edition  as  were  demanded  by  the  advanced  state  of  the  Science ;  and  the 
systematic  nomenclature  has  required  some  corresponding  changes. 

Besides  the  natural  classification,  another,  placing  the  minerals  under  the  princi 
pal  element  in  their  composition,  has  been  given  in  Fart  VI L ;  and  various  improve- 
ments on  the  usual  chemical  methods  have  been  introduced,  which  may  render  it 
acceptable  to  those  that  prefer  that  mode  of  arrangement      *     *     *     * 


From  the  Preface  to  the  Third  Edition  (1860). 

This  Treatise,  in  the  present  edition,  has  undergone  so  various  and  extensive  alter- 
ations, that  few  of  its  original  features  will  be  recognized.  The  science  of  Mineralogy 
has  made  rapid  progi'css  in  the  past  six  years ;  chemistry  has  opened  to  us  a  better 
knowledge  of  the  nature  and  relations  of  compounds ;  and  philosophy  has  thrown 
new  light  on  the  principles  of  classification.  To  change  is  always  seeming  fickleness. 
But  not  to  change  with  the  advance  of  science,  is  worse  ;  it  is  persistence  in  error ; 
and,  therefore,  notwithstanding  the  former  adoption  of  what  has  been  called  the 
Natural  History  System,  and  the  pledge  to  its  support  given  by  the  author  in  sup- 
plying it  with  a  Latin  nomenclature,  the  whole  system,  its  classes,  orders,  genera,  and 
Latin  names,  have  been  rejected ;  and  even  the  trace  of  it  which  the  synonymy 
might  perhaps  rightly  bear  has  been  discarded.  The  system  has  subserved  its  pur- 
pose in  giving  precision  to  the  science,  and  displaying  many  of  the  natural  group- 
ings which  chemistry  was*  slow  to  recognize.  But  there  are  errors  in  its  very  foun- 
dation, which  make  it  false  to  nature  in  its  most  essential  points ;  and,  in  view  of  the 
character  of  these  errors,  we  are  willing  it  should  be  considered  a  relic  of  the  past. 

Yet  Science  is  far  from  being  ready  with  an  acceptable  substitute.  Most  chemical 
systems  have  been  more  artificial  than  the  *^  natural"  system ;  and  doubts  now  hang 


*  This  edition,  failing  to  find  a  publisher  in  New  York,  was  printed  at  the  expense  of  the 
author. 
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VUl  PREFACE. 

over  some  of  the  principles  of  chemistry  that  are  widest  in  their  inflaeuce  on  classi- 
fication. In  view  of  the  difficulties  on  either  side,  it  was  a  point  long  questioned, 
whether  to  venture  upon  a  classification  that  might  be  deemed  most  accordant  with 
truth  among  the  many  doubts  that  surround  the  subject ;  or  to  adopt  one  less  strict 
to  science,  that  might  serve  the  convenience  of  the  student  for  easy  reference,  and 
for  the  study  of  mineralogy  in  its  economical  bearings,  while,  at  the  same  time,  it 
should  exhibit  many  natural  relations,  and  inculcate  no  false  affiliations  or  distinc- 
tions of  species.  The  latter  alternative  has  been  adopted  ; — the  classification  is 
offered  simply  as  a  convenient  arrangement,  and  not  an  exhibition  of  the  true  affini- 
ties of  species  in  the  highest  sense  of  the  term.  Among  the  Silicates,  however,  it 
will  be  perceived  that  the  groupings  in  the  main  are  naturtu  groupings ;  and,  through- 
out the  work,  special  care  has  been  taken  to  inculcate,  as  far  as  possible,  the  true 
relations  of  species,  both  by  remarks,  and  by  an  exhibition  of  them  in  tables.    *    * 


From  the  Pre/ace  to  the  Fourth  Edition  (1854). 

In  the  Preface  to  the  last  edition  of  this  Treatise,  the  classification  of  minerals 
then  adopted  was  announced  as  only  a  temporary  expedient.  The  system  of  Mohs, 
valuable  m  its  day,  had  subserved  its  end ;  and  in  throwing  ofi'  its  shackles  for  the 
more  consistent  principles  flowing  from  recent  views  in  Chemistry,  the  many  diffi- 
culties in  the  way  of  perfecting  a  new  classification  led  the  author  to  an  arrange- 
ment which  should  "  serve  the  convenience  of  the  student  without  pretending  to 
strict  science." 

A  classification  on  chemical  principles  was  however  proposed  in  the  latter  part  of 
the  volume,  in  which  the  Berzelian  method  was  coupled  with  crystallography  in  a 
manner  calculated  to  display  the  relations  of  species  in  composition  as  well  as  form, 
and  prominently  "exhibit  the  various  cases  of  isomorphism  and  pleomorphism 
among  minerals."  The  progress  of  Science  has  afforded  the  means  of  giving  greater 
precision  and  simplicity  to  this  arrangement,  until  now  it  seems  entitled  to  become 
the  authorized  method  of  a  System  oi  Mineralogy.  Whether  regarded  from  a  phy- 
sical or  chemical  point  of  view,  the  groupings  appear  in  general  to  be  a  faithful 
exhibition  of  the  true  affinities  of  the  species. 

The  mind  uneducated  in  Science  may  revolt  at  seeing  a  metallic  mineral,  as 
galena,  side  by  side  with  one  of  unmetallic  lustre,  as  blende ;  and  some  systems, 
in  accordance  with  this  prejudice,  place  these  species  in  separate  orders.  Like  the 
jeweller,  without  as  good  reason,  the  same  works  have  the  diamond  and  sapphire 
m  a  common  group.  But  it  is  one  of  the  sublime  lessons  taught  in  the  very  por- 
tals of  Chemistry,  that  nature  rests  no  grand  distinctions  on  lustre,  hardness,  or 
color,  which  are  mere  externals,  and  this  truth  should  be  acknowledged  by  the  min- 
eralogist rather  than  defied.  Others,  while  recognizing  the  close  relations  of  the 
carbonates  of  hme,  iron,  zinc,  and  manganese  (calcite,  spathic  iron,  smithsonite,  and 
dialogite),  or  of  the  silicates  of  lime,  iron,  manganese  (wollastonite,  augite,  rhodo- 
nite), are  somewhat  startled  by  finding  silicate  of  zinc,  or  silicate  of  copper,  among 
the  silicates  of  the  earths,  or  of  other  oxyds.  But  the  distinction  of  "  useful  "  and 
"useless,"  or  of  "ores"  and  "stones,"  although  bearing  on  "economy,"  is  not 
Science.    ******** 
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INTRODUCTION. 


The  object  of  this  introduction  is  to  supply  such  tables  and  information  as  wiL 
make  the  work  convenient  for  use ;  and,  toward  this  end,  some  explanations  of  an 
elemc  ntary  character  arc  included,  with  special  reference  to  readers  not  familiar  with 
chercistrv  and  other  collateral  sciences. 


1 .  General  Scheme  of  Abbangsm ekt  in  the  Descriptions. 

In  the  Descriptions  of  Species,  the  characteristics  are  mentioned  in  the  following 
order : — 1,  Crystalline  Form  and  Structure  ;  2,  Hardness,  Specific  Gravity,  Lustre, 
Colur,  Diaphaneity,  etc. ;  3,  Varieties,  Chemical  Composition  ;  4,  Pyrog^nostic  and 
other  Chemical  characters ;  5,  under  the  head  of  Observations,  Geological  position, 
*  Loc^itics,  Mineral  associates,  etc. ;  6,  Altered  forms ;  7,  Artificial  and  Furnace 
products. 

2.  Chemistry. 

1.  A  barred  letter  in  a  symbol  of  an  element,  in  the  table  of  atomic  weights  which 
follows,  and  also  throughout  the  work  (except  in  formulas  after  the  new  system,  see 
p.  xv),  signifies  two  atoms  of  the  element:  e,  ^.,  Al=2  Al  or  Al'. 

2.  Dots  over  a  symbol  stand  each  for  an  atom  of  oxygen  in  the  compound  referred 
to:  €.  a,,  .^1=2  A14-3  O,  or  Al*  O" ;  and  Ba=BaO. 

3.  The  atomic  weight  of  a  compound  etjuals  the  sum  of  the  atomic  weights  of  its 
constituents  :  e.  7.,  for  XI,  the  atomic  weight=2  x  13*75  4- 3  x  8=51*5  ;  for  Ba,= 
68-5-4- 8=76-5  f  for  XI  Si,  the  atomic  weight=51*5  + 30=81*5. 

4.  The  atomic  ratio  for  the  constituents  of  a  compound  is  the  ratio  between  the 
number  of  atoms  of  the  same  :  e.  g.,  for  the  aluminum  and  oxygen  in  XI,  it  is  2  :  3 ; 
for  the  alumina  and  silica  in  XI  isi  it  is  1  :  1,  there  being  1  of  alumina  to  1  of  silica; 
for  the  aluminum,  silicon,  and  oxygen  in  XI  Si,  it  is  2:1:5,  there  being  in  the 
compound  2  of  aluminum,  1  of  silicon,  and  5  of  oxygen  (5  dots). 

5.  The  oxygen  ratio  for  the  constituents  of  an  oxygen  compound  is  the  ratio 
between  the  number  of  atoms  of  oxygen  in  the  different  oxygen  compounds  present : 
e.  p.j  the  O.  ratio  for  the  alumina  and  silica  in  XI  Si  is  3  :  2,  alumina  containing  3  O 
and  silica  2  O ;  for  the  magnesia  and  silica  in  Mg  Si,  the  O.  ratio  is  1  :  2. 

6.  The  j^ercentage  ratio  (or  number  of  parts  in  100)  for  the  constituents  of  a 
compound  is  deduced  from  the  ratio  between  the  atomic  weight  of  the  compound 
and  that  of  each  constituent:  e,  //.,  as  51-5  of  alumina  contain  24  of  oxygen,  so 
100  will  contain  46*6;  or,  for  the  percentage  of  aluminum,  51*5  :  27*5  :  :  100  : 
63-4 ;  again,  as  81*5  XI  Si  contain  30  of  silica,  hence  81*5  :  30  :  :  100  :  the  silica  in 
the  compound,  etc. ;  or  since  XI  ^i  contain  27*5  Al-|-14-0  Si -|- 40*0  O,  making  in  all 
as  before  81*5,  hence  81*5  :  27*5  :  :  100  :  the  p.  c.  of  aluminum ;  or  81*5  :  40  : : 
100  :  the  p.  c  of  oxygen ;  etc. 
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TABLE  OF  ATOMIC  WEIOnTS. 


Aldmixum,  a 

I 

13-75 

Oxyd  of  Cobalt,  Co 

37-5 

(0  21-3-1) 

Alumina, 

XI 

61-5 

(0  46-6) 

CoLUMBiUM,  Cb  (Niobium) 

94 

^NTIMONT  (Stibium\  Sb 

122 

Columbic  acid,  Cb 

134 

(0  29-85) 

AntimoDious  acid,  Sb 

146 

Copper  (Cuprum),  Cu 

31-7 

Antimonio  acid,  S 

b 

162 

Suboxyd  of  Copper,  ^u 

71-4 

(0  11-20) 

Sulph-  Antim.,  Sb8* 

170 

(S  28-24) 

Oxyd  of  Copper,  Cu 

39-7 

(0  2015) 

Argentum,  Ag  (Silver; 

I 

108 

DiDYMIUM,  D 

48 

Absenic,  Ab 

75 

Erbium,  £ 

56-3 

Arsenoufl 

add,  2lg 

\ 

99 

Ferrum,  Fe  (Iron) 

28 

Arsenic  acid,  Ss 

115 

(0  34-78) 

Protoxyd  of  Iron,  te 

36 

(0  22-22) 

Sulphid  of  A,,  As  S« 

123 

(S  39-02) 

Sesquioxyd  of  Iron,  Fe 

80 

(0  30) 

AUEUM,  Au  (Gold) 

196 

Fluorine,  F 

19 

BARiim,  Ba 

68-6 

Hydrofluoric  add,  HF 

20 

(F95) 

Baryta,  1 

ta 

76-5 

(0  10-46) 

Glucinum  (Beryllium),  Be 

4-7 

Bertluum,  Be  (Gludnum) 

4-7 

Gludna,  Be 

12-7 

(0  63) 

t 

e 

12-7 

(0  63) 

Gold  (Aurum),  Au 

106 

Bismuth,  Bi 

210 

Htdrargtrum,  Ilg  (Mercury) 

100 

Oxyd  of  Bismuth,  Bi 

234 

(0  10-24) 

Hydrogen,  H 

1 

BOBOH,  B 

11 

Water,  tl 

9 

(0  88-89) 

Boric  acid,  5 

36 

(0  68-57) 

Indium,  In 

35-9 

Bromine,  Br 

80 

Iodine,  I                  * 

127 

Cadmium,  Cd 

66 

Iridium,  Ir 

99 

Cjchium,  Cs 

133 

Iron  (Fernim),  Fe 

28 

Calcium,  Ca 

20 

Protoxyd  of  Iron,  te 

36 

(0  22-22) 

Lime,  Ca 

28 

(0  28-57) 

Sesquioxyd  of  Iron,  3Pe 

80 

(0  30) 

Carbon,  C 

6 

Kalium,  K  (Potassium) 

39-11 

Carbonic 

acid,  C 

22 

Potassa,  It, 

47-11 

(0  16-98) 

Cerium,  Co 

46 

Lanthanum,  lia 

46*4 

ProtoxjdofC,  Ce 

64 

(0  14-81) 

Protoxyd  of  L.,  t^ 

54-4 

(0  14-7) 

Chlorine,  01 

85-46 

Lead  (Plumbum).  Pb 

103-6 

Hydrochlor.  acid, 

nci 

86-46 

Oxyd  of  Lead,  Pb 

111-5 

(0    1H) 

Chromium,  Cr 

26-24 

Lime,  see  Calcium. 

Oxyd  of  Chromium,  ^ 

76-48 

(0  31-S8) 

Lithium,  Li 

7 

Chromic  i 

acid,  Cr 

50-24 

(0  47  77) 

Lithia,  tJ 

16 

(0  53  8S) 

Cobalt,  Co 

29-5 

Magnesium,  Mg 

12 

1 

2 

3 

4 

5             6             7             8 

9 

£1 

0-4660 

0-9S20 

1-3'J80 

1-8640 

2-3301     2-7961     8-2021     3-7281 

4-1941 

Is 

0-3478 

00956 

1-0434 

1-3913 

1-7391     20869     2-4347     2*7826 

3-1304 

Ba 

01 046 

0-2091 

o-:n37 

0-4183 

052-28     0-6274     07320     08366 

0-0411 

Be 

0-C3 

1-26 

1-89 

2-52 

S-16         3-78         4-41         5-04 

507 

Ca 

0-2867 

0-6714 

0-8571 

1-:42S 

1-4285     1-7142     19999     22857 

2-67 

14 

C 

0-7273 

1-4546 

2-1819 

2-9092 

3-6365     4-3638     50911     68184 

65467 

€t 

0*3138 

0-6276 

0-9414 

1-2552 

1-6690     1-8828     21967     2-5106 

2-8243 

Cr 

0-4777 

0-9564 

1  43:u 

1-9008 

2-8886     2-8662     33339     38216 

4-2993 

to 

0-2133 

0  4266 

0-6400 

0-8583 

1-0667     1-2800     1-4933     1*7066 

1-9200 

^ 

01120 

0-2240 

0-3360 

0-4480 

0-5600     0-6720     0-7840     0-8960 

10080 

Cu 

0-2016 

0*4030 

0-6045 

0-8060 

10076     1-2090     1-4105     1*6120 

1-8130 

te 

0-2222 

0-4444 

0-6666 

0-8888 

1-1110     1-3332     1-6654     1-7776 

1-9998 
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Xlll 


Magnesia,  Mg 

20 

(O40) 

Soda,  Na 

Maxoaxese,  Mn 

27-5 

Stannum,  Sn  (Tin) 

Protoxyd  of  M.,  ftn 

35-6 

(0  22-53) 

Oxyd  of  Tin,  Sn 

Sesqulozjd  of  M.,  Mn 

79 

(0  30-38) 

Stibium,  Sb  (Antimony) 

Mebcubt  (Hydrargyrum),  Hg 

100 

Autimonious  acid,  §b 

MOLTBDEXUlf,  Mo 

46 

Antimonic  add,  Sb 

Molybdic  add,  So 

70 

(0  34-28) 

Sulph.  Antim.,  SbS' 

XATBixm,  Na  (Sodium) 

23 

Stbontium,  Sr 

Soda,  S^a 

31 

(0  25-81) 

Slrontia,  &r 

Nickel,  N1 

29*5 

SULPHUB,  S 

Protoxyd  of  Nickel,  ^i 

37-6 

(0  21-33) 

Sulphuric  acid,  5 

NiOBiTJif  (Columbium),  Cb 

94 

Tantalum,  Ta 

Columbic  acid,  Cb 

134 

(0  29-85) 

Tantalic  acid,  ¥a 

Nttbooen,  N 

14 

Tellurium,  Te 

Nitric  acid,  St 

64 

(0  74  07) 

Thallium,  T1 

NH*0 

26 

Thorium,  Th 

Osmium,  Os 

99-5 

Thoria,  th 

OXTGEX,  0 

8 

Tin  (StannumX  Sn 

Palladium,  Pd 

53 

Oxyd  of  Tin,  Sn 

Phosphorus,  P 

31 

Titanium,  T1 

Phosphoric  acid,  P 

71 

(0  56-34) 

Titanic  add,  Iff 

PLA-TDfUM,  Pt 

98*94 

Tungsten  (Wolframium),  W 

Plumbum,  Pb  (Lead) 

103-5 

• 

Tungstic  acid,  W 

Oxyd  of  Lead,  ^b 

111-5 

(0    7-17) 

Uranium,  U 

Potassium  (KaliumX  K 

3911 

Protoxyd  of  U.,  t 

Potassa,  K 

4711 

(0  16-98) 

Sesquioxyd  of  U.,  ^ 

QuiCKSELVEii  (Hydrargyrum)  Hg  1 00 

Vanadium,  V 

Rhodium,  Rh 

5216 

WoLFRAMiUM,  W  (Tungstcn) 

Rubidium,  Rb 

85-4 

Tungstic  add,  AV 

RuruKNiuM,  Ru 

6216 

Yttrium,  Y 

Selenium,  Se 

395 

Yttria,  Y 

SiLiauM,  Si 

14 

Zinc,  Zn 

Silica.  Si 

80 

(0  63-33) 

Oxyd  of  Zinc,  Zn 

Sir.VEB  (ArgeDtum\  Ag 

108 

Zirconium,  Zr 

Sodium  (Natrium),  Na 

28 

Zirconia,  2r 

81   (0  25-8n 

59 

76   (0  21-33) 
122 
146 
162 
170   (S  28-24 

43-75 

51-76(0  15-46) 

16 

40   (0  60) 
182 
222   (0  1801) 

64-14 
203 
119 
135 

59 

75 

25 

41 

92 
116 

59*4 

67-4  (0  11-87) 
142-8  (016-8) 

68*5 

92 
116   (0  20-69) 

3218 

40-18  (0  19-16) 

82-53 

40  53  (0  19-74) 

44-80 

60-80  (0  26-31) 


(0  11-84) 
(0  21*33) 
(0  39-02) 
(0  20-69) 


Li 

Mg 
Mn 
Sn 

Sa 

P 

Pb 

& 

fir 


1 

0-8889 

0-1698 

0-5333 

0-40 

0-2253 

0-3038 

0-7407 

0-2581 

0-5 » 34 

0-0717 

0-5333 

0-1545 


2 
1-7778 
0-3:}96 
1-0666 
0-80 
0-4507 
0-6076 
1-4814 
0-6162 
1-1-268 
014:15 
l-0t566 
0-3091 


8 

2-6067 

0-6094 

1-6999 

1-20 

0-67G0 

0-9113 

22221 

0-7743 

1-6902 

02152 

l-6n00 

0-4637 


4 

3-5556 

0-67JJ2 

21332 

ICO 

0-9014 

1-2151 

2-96-28 

1-08-24 

22536 

0-2870 

2-1333 

0-6183 


5 
4-4445 
0-8491 
266G5 
2  00 
1-1267 
1-5190 
3-7035 
1-2905 
2*8170 
0-S587 
2-6t;66 
0-7729 


6 
5*8334 
1-0189 
8*1998 
2-40 
1*3521 
1-8227 
4-4442 
1-5486 
3-3804 
0-4304 
3-2000 
0-9275 


7 
6-2223 
1  1887 
3-7:j:^l 
2-80 
1-6774 
2-1265 
51849 
1-8067 
8-9438 
0-5022 
3-7333 
1-0821 


8 
7-1112 
1-3685 
4*2664 
3-20 
1-8028 
2-4304 
5-9256 
2-0648 
4-5u72 
0-6740 
42666 
1-2367 


9 
8-0001 
1-6288 
4-7997 
3-60 
2-0281 
2-7341 
6*6663 
2-3229 
6-0706 
0-6457 
4-8000 
1*3913 
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The  percentage  of  oxygen  in  each  of  the  oxygen  compounds  enumerated  in  the 
preceding  table  of  atomic  weights  is  stated  in  parentheses  after  the  atomic  weight  of 
the  compound  ;  and  the  percentage  of  sulphur,  in  the  same  manner,  after  the  atomic 
weight  of  many  of  the  sulphids. 

7.  The  atomic  ratio  is  calculated  from  the  percentage  ratio,  by  dividing  each 
number  by  the  atomic  weight  of  the  constituent :  the  percentage  ratio  of  Al  and  O 
in  alumina  being  63-4  :  46*6,  53-4  h- 13-75  gives  3*93,  and  46-9-i-8=o-85  ;  whence 
the  ratio  3'93  :  5"85,  which,  by  dividing  the  larger  by  the  smaller,  is  found  to  equal 
1  :  I'o  or  2  :  3,  which  is  the  atomic  ratio  of  the  aluminum  to  the  oxygen. 

For  the  compound  XI  Si,  the  percentage  of  silica  and  alumina  is  36*8,  63*2 ; 
whence,  dividing  the  former  by  30  (at.  w.  of  silica),  and  the  latter  by  51-6  (at.  w.  of 
alumina),  the  ratio  obtained  is  1  :  1,  the  compound  consisting  of  1  of  each  alumina 
and  silica ;  or  taking  the  percentage  for  the  silicon,  aluminum,  and  oxygen  in  the 
same,  and  dividing  them,  respectively,  by  14,  13*75,  8,  the  ratio  deduced  would  be 
1  :  2  :  5. 

8.  The  ratio  of  alumina  and  silica  in  a  compound  may  also  be  obtained  by  com- 
paring the  amounts  of  oxygen  in  the  percentages  of  the  constituents.  Take,  e,  g,, 
a  silicate  of  alumina  consisting  of  i^i  36*8,  XI  63-2=100.  if  100  of  silica  contain 
53-33  of  oxygen  (see  table)  then  36-8  will  contain  36-8  X  '5333  or  19*625  (since  100  : 
86*8  :  :  53*33  :  the  required  percentage) ;  so  if  100  of  alumina  contain  46*6 
of  oxygen,  63*2  will  contain  46*6  X  "632  or  29-45;  now  19*625  :  29*45  (the  ratio 
obtained)=2  :  3 ;  and  since  silica  contains  2  of  oxygen  and  alumina  3,  it  foUow^s 
from  the  result  of  the  calculation  that  the  compound  contains  1  of  silica  to  1  of 
alumina,  or  has  the  formula  XI  Si.  This  is  the  usual  method  of  calculating  the  ratio 
of  the  constituents  in  the  case  of  oxyds.  It  involves  multiplications  of  the  percent- 
age of  each  of  the  constituents  by  the  percentage  of  oxygen  for  that  constituent ; 
and  in  order  to  facilitate  these  multiplications  a  table  is  given  below  the  table  of 
atomic  weights,  contaming  multiples  of  these  oxygon  percentages  for  each  of  the 
digits  1  to  9. 

9.  The  letter  R  is  used  as  a  general  symbol  for  any  element ;  ii,  for  protoxyds  in 
general ;    ^,  for  sesquioxyds  in  general. 

10.  In  the  formula  3  Ca*  Si-f  XI'  Si',  the  prefix  3  applies  to  the  whole  Ca^  Si  (or, 
in  general,  to  all  before  the  first  comma,  or  first  -h  or  —  ) ;  but  the  small  ^  only  to  Oa, 
it  signifying  2  Ca;  and,  in  the  second  part,  the  small  '  siiniifies  that  there  are  2  XI, 
and  the*  small  %  3  Si.  The  oxygen  ratio  for  the  Oa  and  Si  in  the  first  part  is  1  :  1, 
there  being  2  Ca  to  1  Si,  2  Ca  as  well  as  1  Si  containing  2  0;  and  in  the  second  part 
it  is  1  :  1,  there  being  2  XI  to  3  SL  The  oxygen  ratio  for  the  whole  Ca,  Al,  si  in 
the  formula  is  6  :  6  :  12=1  :  1  :  2 ;  and  for  the  Ca4-  XI,  Si  it  is  1  -|- 1  :  2  or  1  :  1. 

In  the  formula  (i  Ca'-f^  XI)'  ^i»,  the  index  *  signifies  2  of  all  within  the  paren- 
thesis. The  oxygen  ratio  of  the  part  in  the  parenthesis  is  1  :  1,  there  being  i  Ca' 
to  J  XI ;  the  0.  ratio  for  Ca,  XI,  Si,  in  the  formula,  is  1  :  1  :  2 ;  and  for  Ca+Xl,  si,  it 
is  1  :  1.  Thus  the  two  formulas  here  explained  express  identically  the  same  consti- 
tution. 

There  are  many  compounds  allied  to  the  above,  for  example  :  (|.|ig*-}-^  xn«  §i«^ 
(i  Fe'-f  i3^1)'  Si',  (i  Mg'-f  i  3Pe)'  Si',  etc.  The  symbol  R  is  used,  in  the  manner  above 
explained,  in  writing  a  general  formula  for  the  group  containing  these  and  other  re- 
lat<jd  compounds;  as  ({  R*-f|  fi)'  Si*.  So  ft  0  is  a  general  symbol  for  any  carbonate 
of  a  protoxyd — whether  of  lime,  magnesia,  oxyd  of  zinc,  or  any  other  base. 

11.  In  the  preceding  table,  and  throughout  this  volume,  except  under  the  sulphur 
compounds.  As,  Sb,  Bi,  Ni,  P,  in  formulas  under  the  old  system,  would  be  more 
correctly  written  As^,  Sba,  Bia,  Nia,  Pa,  or  As,  Sb,  fii,  ^i,  P.  The  atomic  weights 
of  these  elements  in  the  table  are  double  the  value  which  is  often  given  them  in  the 
old  system. 
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12.  Binary  compounds  are  those  consisting  of  elements  of  two  kinds,  those  of  one 
kind  negative  to  the  other :  e,  g.,  magnesia,  Mg  0,  consisting  of  magnesium  and 
oxygen ;  water,  H  O ;  silicic  acid,  or  silica,  Si  O* ;  pyrite,  Fe  S^ 

Ternary  compounds  (called  also  salts  and  double  binaries)  consist  of  elements  of 
three  kinds,  (1)  basic,  (2)  acidic,  (3)  acidific.  Thus  a  silicate  of  lime  and  magnesia 
(or  calcium  and  magnesium)  contains  (1)  calcium  and  magnesium,  (2)  silicon,  (3) 
oxygen;  sulphate  of  lead  contains  (1)  lead,  (2)  sulphur,  (3)  oxygen;  the  sulphanti- 
monite,  jamesonite,  contains  (1)  lead  and  iron,  (2)  antimony,  (3)  sulphur. 

13.  Poly  meres  are  distinct  substances  that  are  atomically  multiples  of  a  common 
type.  Thus  the  compounds  2  6  H',  3  6  H',  4  O  H»  (generally  written  6*  H*,  6*  H*, 
6*  H*),  are  polymeres  of  O  H*. 

14.  The  following  principle  is  of  great  importance  in  connection  with  the  chemical 
constitution  of  inorganic  compounds,  and  although  explained  briefly  elsewhere  (pp. 
1-3  and  202),  deserves  to  be  formally  stated  in  this  place : 

Tke  replacing  power  of  the  elements  is  in  proportion  to  their  combining  power,  this 
combining  power  being  reckoned  in  number  of  atoms  of  oxygen  (or  sulphur,  or  the 
acidi£c  element,  whatever  it  may  be). 

The  line  A,  below,  contains  the  formulas  of  the  different  kinds  of  oxyds ;  B,  the 
same,  divided  each  by  its  number  of  atoms  of  oxygen  (that  is,  severally,  for  the -suc- 
cessive members,  by  1,  3,  2,  5,  3,  7,  4),  by  which  division  they  are  reduced  to  the 
protozyd  form ;  C,  the  basic  elements  without  the  oxygen : 


A. 

EO 

B«0» 

B0« 

B«0» 

B0» 

B«0» 

BO* 

B. 

BO 

BlO 

Bio 

BtO 

Bio 

BfO 

BiO 

a 

B 

Bl 

Bi 

Bl 

Bi 

Bf 

Bi 

According  to  the  above  law,  the  R,  R%  R^,  etc.,  in  the  last  line  are  mutually  replace- 
able, 1  for  1,  although  in  atomic  weight  there  is  a  variation  from  1  to  J.  They 
represent  different  states  in  which  elements  may  exist,  and  have,  to  a  certain  extent, 
independent  element-like  relations.  In  some  cases,  as  in  iron,  four  of  these  states 
are  represented  in  a  single  element,  the  compounds  (1)  FeO,  FeS,  (2)  Fe'O',  (3) 

Fe  S%  (4)  Fe  O",  containing  this  metal  in  the  four  states  Fe,  Fe^,  Fe^,  Fe^. 

These  diff*erent  states  of  elements  are  best  designated  in  the  symbol  by  the  letters 
of  the  Greek  alphabet,  as  thus  the  confusion  arising  from  the  conflicting  numbers 
for  atomic  weights  and  combining  relations  are  avoided.  The  above  lines  A,  B,  C, 
thus  written,  will  become : 


A 

aBO 

Z0RO 

2)B0 

6<)B0 

SfBO 

7^B0 

4„R0 

B. 

oBO 

0B,O 

yBO 

6R0 

(BO 

^RO 

dBO 

a 

aB 

0B, 

yB 

dR 

cB 

^B 

nB 

In  each  table  the  line  B  is  like  C,  except  in  the  addition  of  O ;  and  the  line  A  is 
equivalent  to  B  multiplied  for  the  successive  members  by  the  number  of  atoms  of 
oxygen  in  the  oxyds,  that  is,  severally,  by  1,  3,  2,  5,  3,  7,  4.  Examples  of  the  use 
of  these  symbols  are  unnecessary  here,  as  they  occur  on  the  pages  referred  to,  and 
tiiroughout  the  volume. 

15.  In  the  statements  of  analyses  throughout  this  volume,  the  use  of  brackets 
enclosing  figures  implies  that  the  substance  referred  to  was  determined  by  the  loss. 

iWw  System  of  Chemistry,  In  the  new  system  of  Chemistry  many  of  the  elements 
have  their  atomic  weights  of  double  the  value  given  in  the  preceding  table,  and  their 
symbols  are  accordingly  written  with  a  barred  letter,  as  follows : 
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16.  Table  of  Atomic  Weights  according  to  the  New  System. 


Aluminum,  Al 

27-6 

Glucinum,  Be 

94 

Rhodium,  Bh 

104*3S 

Antimony,  Sb 

122 

Gold,  Au 

196 

Rubidium,  Rb 

85-4 

Argentum,  Ag 

108 

Hydrargynim,  Hg 

200 

Ruthenium,  Bu 

104-32 

Arsenic,  As 

•75 

Hydrogen,  H 

1 

Selenium,  Se 

79 

Aurum,  Au 

196 

Iodine,  1 

127 

Silicon,  Si 

28 

Barium,  Ba 

137 

Iridium,  ir 

198 

Silver,  Ag 

108 

Beryllium,  Be 

9-4 

Iron,  Fe 

56 

Sodium,  Na 

23 

Bismuth,  6i 

210 

Lanthanum,  La 

92-8 

Slannum,  Sn 

118 

Boron,  Bo 

no 

Lea<i,Pb 

207 

Stibium,  Sb 

122 

Bromine,  Br 

80 

Lithium,  11 

n 

Strontium,  Sr 

87-5 

Cadmium,  €d 

112 

Magnesium,  Mg 

24 

Sulphur,  S 

32 

CsBsium,  Cs 

133 

Manganese,  Mn 

55 

Tantalum,  ^  . 

182 

Calcium,  €a 

40 

Mercury,  Hf^ 

200 

Tellurium,  Te 

128-28 

Carbon,  6 

12 

Molybdenum,  Mo 

92 

Thallium,  Tl 

203 

Cerium,  -Ge 

92 

Nickel,  m 

59 

Tin,  Sn 

118 

Chlorine,  CI 

36-40 

Nitrogen,  N 

14 

Titanium,  *£{ 

50 

Chromium,  Bt 

52-48 

Osmium,  Os 

199 

Tungsten,  W 

184 

Cobalt,  €o 

59 

Oxygen,  0 

l6 

Uranium,  F 

118-8 

Columbium,  6b 

188 

Palladium,  Pd 

106 

Vanadium,  -V- 

187 

Copper,  6u 

63-4 

Phosphorufl,  P 

31 

Yttrium,  ¥ 

64-3S 

Erbium,  £b 

112-6 

Platinum,  Pt 

197-88 

Zinc,  Zn 

65 

Femim,  Fe 

56 

Plumbum,  Pb 

207 

Zirconium,  Zr 

89-6 

Fluorine,  F 

19 

Potassium,  K 

39-1 

The  elements  in  tbe  preceding  table  whose  atomic  weights  are  not  doubled  (o 
which  have  not  barred  letters  in  3ie  symbols),  are  hydrogen ;  gold,  silver ;  the  alka] 
metals,  potassium,  etc.;  the  arsenic  group,  arsenic,  antimony,  bismuth,  nitrogen 
phosphorus,  with  boron  ;  the  chlorine  group,  chlorine,  bromine,  iodiue. 

17.  In  the  combinations  between  elements  of  the  former  series  occur,  bydrogei 
being  taken  as  the  unit,  the  ratios  1  :  1,  1  :  3,  1  :  5 ;  and,  with  reference  to  the  ocfd 
numbers  1,  3,  6,  these  elements  are  called  peri^sads.  While  in  the  combinationi 
between  elements  of  the  latter  series  occur,  taking  the  same  unit,  the  ratios  2  :  2 
2  :  4,  2  :  6 ;  and  these,  in  view  of  the  even  numbers,  are  called  artiads.  The  wordi 
irepitfcrofr  and  apTiog  were  the  words  for  odd  and  even  numbers  in  ancient  arithmetic. 

18.  As  oxygen  is  one  of  the  doubled  elements,  a  proloxyd  of  a  perissad  must  con 
tain  2  of  the  latter ;  and  water,  accordingly,  has  the  formula  HaO,  potash  K.O,  sod 
Na«0,  etc.  But  the  protoxyds  of  elements  of  the  other  series  have  simply  the  syni 
bols  MgO  for  magnesia,  OaO  for  lime,  etc. 

19.  Jn  the  formulas  of  the  salts,  or  ternaries,  instead  of  dividing  the  oxygen 
between  the  acidific  and  basic  elements  (thus  making  the  acid  and  base  in  the  com 
pound  distinct,  as  in  the  old  system),  the  symbol  of  each  of  the  elements  is  places 
separately.  Thus,  Mg«§i  becomes  Si  Mga  O4 ;  or,  in  the  method  of  writing  aooptei 
in  this  work,  SlIOilMg.. 

20.  It  IS  held  that  in  some  classes  of  compounds  only  part  of  the  oxygen  serve 
to  unite  the  acidic  element  (Si)  to  the  basic.  For  example,  for  Ag  Si  the  foi 
mula  is  Si  OlO^IMg,  only  two  of  the  three  of  oxygen  being  regarded  as  uniting  oxj 
gen.    To  explain : 

20.  As  silicon  combines  with  20,  and  20  are  equivalent  to  4  H ;  and  magnesia,  u 
any  protoxyd,  with  lO,  which  equals  2  II ;  the  combining  character  of  silicon  is  reprc 
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H  H 

sented  bv  Si    9  and  that  of  magnesinm  by  H — Mg — H,  silicon  having /our  bonds  of 

V  \ 

H  H  .    •  .       . 

attraction  (being  therefore  a  tetrad)^  and  magnesium  two  (it  being  a  dyad),  •  Combi 

H         HH 

\   /       \ 

ning  the  two  makes  Si  Mg.     Substituting  O  for  2  H  in  the  diagram,  it  becomes 

/\  H        ^H       . 

0 — Si        Mg ;  in  which  only  two  0  unite  the  Mg  and  Si,  one  O  being  combined 
\/ 

e 

alone  with  the  Si.     Hence  the  form  of  the  above  formula,  Si  OJO^IMg. 

If  the  silica  is  combined  with  two  of  magnesia  (using  the  language  of  the  old  sys- 
tem), the  diagram  becomes 

HH  HH  O        e 

Mg  Si  Mg ;  and,  substituting  oxygen  as  before,  Mg        Si        Mg.     Here 

\       /    \     /  \  /  \  / 

HH       HH  e      e 

all  the  oxygen  is  uniting  oxygen,  and  the  formula  is  accordingly  SifOilMgi. 

21.  The  number  of  atoms  of  uniting  oxygen  is  equal  to  the  number  of  bonds  of 
attraction  in  the  basic  or  acidic  element^  according  as  the  former  or  latter  has  the 
smalls  number.  If,  in  the  case  of  a  compound  containing  one  of  silica,  the  base  is 
one  of  a  protoxyd  (on  the  old  system),  there  are  two  bonds  of  attraction  in  the  prot- 
oxyd,  and  therefore  O,  is  the  uniting  oxygen,  one  O  remaining  with  the  Si.  If  the 
base  is  two  of  a  protoxyd  there  are  four  bonds  of  attraction  iij  the  basic  element  (as 
well  as  the  acidic),  and  the  uniting  oxygen  is  O4.  If  the  base  is  three  of  a  protoxyd, 
or  one  of  a  sesquioxyd,  the  silica  then  has  the  smaller  number  of  bonds  of  attraction, 
namely  but/cmr,  and  the  uniting  oxygen  will  be  O4,  the  rest  being  united  with  tlie 
basic  element  and  not  the  silicon ;  and  it  cannot  exceed  this,  however  much  the 
amount  of  l>ase  be  increased,  it  being  determined  by  the  greatest  number  of  bonds  of 
attraction  common  to  the  twOy  the  basic  and  acidic  elements.  With  two  of  silica  the 
bonds  of  attraction  will  be  eighty  and  so  on. 

22.  The  rule  above  given  may  be  also  stated  in  terms  of  the  oxygen  of  the  base 
and  acid  in  the  old  system :  the  number  of  atoms  of  uniting  oxygen  is  double  the 
number  of  atoms  of  oxygen  of  the  base,  unless  the  number  of  atoms  of  the  base  is 
greater  than  that  of  the  acid ;  and  in  this  latter  case  it  is  double  the  number  of 
atoms  of  oxygen  in  the  acid.  In  the  former  case  the  formula  should  have  the 
noD'Uniting  0  after  the  symbol  of  the  acidic  element  (after  Si  in  a  silicate,  S  in  a 
sulphate,  etc.) ;  in  the  latter,  it  is  written  after  that  of  the  basic  element.  In  the 
former,  the  acidic  element  makes  the  left  part  of  the  formula  ;  in  the  latter  the  fonnula 
is  turned  about,  and  it  makes  the  right  part     See  for  examples  of  the  latter,  p.  362. 

23.  For  the  sulphur,  selenium,  and  tellurium  compounds  (that  is,  sulphids,  etc.), 
the  formulas  are  like  those  of  the  oxygen  compounds,  except  that  S,  Se,  or  Te  is 
substituted  for  0.  So  also  for  ternary  fluorids.  In  some  oxygen  compounds  (topaz, 
etc.)  0  is  replaced  in  part  by  F«  (or,  as  the  symbol  for  fluorine  may  then  be  written, 
F) ;  and  in  a  few  others,  by  CU. 

24.  In  the  new  system  the  expressions  on  p.  xv,  /3R,  ^R,  5R,  gR,  etc.,  become 
Q^  yft,  6R,  «R ;  or,  in  the  case  of  perissads,  ^R^,  7R9,  etc.  As,  3c8,  and  B  of  the  old 
system  become  As«  0«,  and  Ba  0a  in  the  new,  and  As  and  B  are  not  monads,  these 
formulas  are  equivalent  under  the  new  evstem  to  3  3As  0,  3  j3B  0. 

26.  The  classification  in  this  work  is  based  on  the  following  classification  of  the 
elements,  a  partial  exhibition  of  which  is  presented  beyond  on  pages  1-3,  and  202. 
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Series  L 

A.  Perissads, 

Potassium,  Sodium,  Gsesium, 
Rubidium,  Lithium,  Thallium, 
Hydrogen,  Silver,  Gold. 


B.  Artiad», 

1.  Ibon-Aluicnum  Group. 

«.  Iron  Sub-oboup. — ^Platinum, 
etc.,  Copper,  Lead,  etc..  Iron, 
Cobalt,  ZiDC,  Cadmium,  Nic- 
kel, Mangauose,  Chromium, 
Tungsten,  etc.,  Cerium,  Yttri- 
um, etc..  Magnesium,  Calcium, 
Strontium,  Barium;  also  Hg, 
Ka,  Nss,  eta 

6.  Aluminum  SuB-GBOUP.— Alu- 
minum (/y^l):  also  ^Fe, /SMn, 
;ff€r,  /SB,  etc 

2.  Tm  Gboup. 

Tin,  Titanium,  Zirconium,  Tho- 
rium; also  yHa,  yFe,  yMn, 
y6o,  yPb,  y6u,  etc. 


Clamficaticn  of  the  Elements, 

Series  IL 

A.  Perissads. 

Nitrogen,  Phosphorus,  Arsenic, 
Antimony,  Bismuth,  Colum- 
bium,  Tantalum,  in  tiie  SB, 
state. 

Boron? 

B.  Ariiads, 
1.  SULPHUB  Gnoup. 


Sulphur  (rS),  Selenium,  Telluri- 
rium.  Molybdenum ;  also  cFe, 
c€r,  «Mn,  c¥,  cW. 

2.  Cabboh-Silicon  Gboup. 

Carbon,  Silicon;  also  >S,  >Se, 
y¥e,  etc. 


Series  nL 

A.  Periasada. 
Chlorine,  Bromine,  loi 


B.  Perisaad  (or  At 


Fluorine. 


0.  ArUad, 


Oxygen. 


This  classification  assumes  that  the  metal  iron,  for  example,  when  in  the  de 
state,  is  of  the  same  group  with  titanium  or  tin  in  the  deutoxyd  state ;  that  chr* 
molybdenum,  etc.,  in  the  tritoxyd  state,  belong  to  the  same  group  with  sulphi 
nium,  boron,  etc.,  in  the  tritoxyd  state ;  and  further,  that  while  silicon  and  i 
ments  of  the  tin  group  are  unquestionably  allied,  ihe  latter  are  basic  to  the 
in  all  combinations  of  the  two. 

In  the  earlier  part  of  the  volume,  the  formulas  on  the  new  system  are  noi 
Examples  of  the  several  kinds  under  each  of  the  subdivisions  are  here  pr€ 
and  fn)m  them  the  student  will  easily  supply  those  here  omitted. 

26.  Sulphids,  Tellurida^  Selenids,  Arsenide^  AntimanidSy  Bismuthids,  1 
lowing  are  the  formulas  of  species  from  the  lists  on  pages  26,  34,  84,  85,  eacl 
indicated  by  its  number  instead  of  its  name.  The  atomic  weights  of  the  j 
and  arsenic  groups  in  the  new  system  are  relatively  the  same  with  those  t 
used  in  the  sections  beyond  on  the  Sulphids,  those  of  the  arsenic  series  empL 
these  sections  being  half  less  than,  are  given  in  the  table  on  pages  xii,  xiii. 


1. 


26.  As,  6a 


2,  L      35.  Ag«  Sb 

2,  IL    40.  Aga  S 

41.  (Aga,Pb)S 
44.  Pb6 
46.  PbSe 


27.  Asa  6s 

36.  AgiaBl 

46.  (Fb,  eu)  Se 

47.  pPb,  fig)  8e 

48.  PbTe 

49.  (6u,Fe)6 


34.  Mo  6a 

87.  6usAsa 

56.  Zn6 
58.  Ag,^ 

61.  eu6 

62.  (6u,  Aga)  B 


101.  SbaSJS^ieu 

118. 

Ab,  6IS4I  Pb, 

125. 

102.   Bi^sjsjeu 

117. 

Sb4S.|(Ag,). 

127. 

104.  Sba  Sa|S,|Fe 

118. 

A8,|S.|(AgO. 

128. 

105.  As«S,|S/|Fb 

119. 

8b.JS.|(eu,  Pb), 

129. 

108.  8b,  S,|S.,|Ag, 

121. 

Bi,|S,|6iit 

180. 

110.  A8,S||S,|eii| 

122. 

6b3|S«|Pb, 

131. 
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2,  m.  75.  Fe  S  „  or  yFe,  B%  86.  Wi  (S,  A8)a,  or  yJf i,  (S,  As), 

81.  2  eo  S-f-€o  Sa,  or  (€0,  y  Oo)a  8,  94.  Fe  (S,  As),,  or  yPe,  (S,  As), 

83.  (60,  Fe,  Ni)  As,,  or  yBt  As,  98.  (Ag,  Au,)  ^i 

85.  eo  (S,  As),,  or  yGo,  (S,  As),  100.  eu  S  ' 

(Ou,  eia,  t>lSe|(Sb,,  As,) 
(Ou,  Fe),  B|Se|As3 
(Pb4  S|S,|Sb, 
Pb.  S,j|S,|(8b„  Asa) 
(Ag,)»  S,|S.|Sb, 
131.  (Ag,,eu)»o67|S«|(Sb,  + As,) 
1 11.    Sb,  SlS^p^b,  Ag,),  128.  (Bl„Sb)|S«|Pbi  132.  As,  6,|S,|eu 

27.  Chlorids,  Broniids,  lodids.  For  the  CbloridB,  Bromids,  lodids,  p.  110,  the 
{oUomng  are  examples  of  the  new  formnlas : 

136.  Hg,a,  142.  AgBr  147.  (K,,  Mg)  Cl,+4aq 

137.  K  CI  148.  Ag  I  148.  (€a,MK)Cl,+4aq 

138.  Naa  144.  Hg,I,  150.  Pb(i 01,4-^6) 

139.  N  H4  a  145.  Pb  CI,  161.  Pb  (i  Qa+f  O) 

140.  Aga  146.  Fe,  CI, 

28.  Fluorids,  Under  the  Fluorids,  if  fluorine  is  taken  as  a  penssad,  among  the 
formulas  of  p.  1 23,  Ca  F=in  the  new  system,  6a  Fa ;  Ce  F=6e  Fs ;  3  Na  F-f  Al''  P 
=Na«  ^h  F», ;  (Ca,  Na),  F4- Ar  F'==(6a,  Na,),  Al.  F,. 

29.  Oxyds.  A.  For  the  ^nAyc^rcm^  Oxyds^^^,  131,  132,  examples  of  the  formulas 
are: 

1.  173.  MgO  175.  H,e  176.  ZnO 

2.  179.  Al,  e,.  or  0Mt  O,  181.  (Fe,  ^Fe,  y^)%  O, 
1 80.  Fe,  e,,  or  5Fe,  O,                              182.  (6a,  yTi),  O. 

8.  1.    183.  (iMg+f(^Al,/ffFe))4e4  187.  (iMg+f /?Fe)4e4 

184.  (i  Fe+t/yAl)4  64  188.  (i  (Zn,  Fe,  Mn)+f  (/?Fe,  0Mu))^  0, 

186.  (i  Fe  + 1  /?Fe)4  64  1 89.  (i  (Fe,  Mg,  6r)  + 1  /?»)4  64 

3.  2.    191.  (\Bq+\$M),Ba 

4.  192.  SnO,,  orySnjO,  195.  (iMn+iyMn),  O, 
193.  ^i  e„  or  yTi,  O,                                 1 97.  (i  Pb  +  i  yPb),  O, 

The  general  formula  for  the  Spinel  group  is  (J  R-h^  /SR) 4  O4. 

The  spinel  formula  written,  as  ordinarily  done  under  the  new  system,  without  the 
Greek  symbol,  would  be  (R  +  Ra)04.  But  this  formula  contains  the  fiction  of  2R 
in  ft,  O, ;  when,  in  fact,  while  there  are  2  ft  in  atomic  weight,  there  are  actually 
3  ft  in  replacing  power,  as  already  explained  (p.  xv).  Some  additional  sign  is 
therefore  required  to  make  the  formula  tell  the  truth,  and  this  is  afforded  either  by 
adding  other  numbers  to  the  barred  letters,  or  by  the  use  of  the  Greek  letters  as 
here  adopted. 

30.  B.  For  the  Hydrous  OxydSy  p.  167,  the  formulas  become,  if  the  species  are 
regarded  as  only  oxyds : 

J02.  (I  H, -h?  /?Fe),  e,  204.  (i  H, -f  f  //Fe),  O,  206.  (^  H,  +  f  5Fe),  O, 

«03.  (i  H, +1  $M)t  e,  205.  (i  H,  +1  /?Mn),  0,  207.  (f  H,+ J  0¥e)i  0, 
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208.  (}H,H-i(/?Fe^/ffaM)),e,  212.  rtHaH-i/?Al),e,  216.  ft  H,H-itt/?FeH-|  Mg)., 

209.  (|H,+f  (/^F,^Fe)),e,  218.  (iH,+iiflFe)ae,  e,+3 

210.  (i  H,  +i  Mg),  e,  214.  (i  H,+i  (i  /?Al+f  Mg)),  216.  ft  H,+i  (/JF,  /?Fe))a  O, 

211.  (iH,4-iMn),e»  e,+2aq 

But  if  ternaries  (or  salts),  as  generally  admitted,  the  formulas  are  : 

202.  /SFo,  OtlOslH,  207.  /?Fete|e4|H4  211.  MD|e,|H, 

203.  id^y,  OalOalHi  208.  ^(M,  Fe).  e|e«|H«  212.  /93y,|e,|H« 

204.  /»Fe,  e,|ea|Hj  209.  /?(F,  Fe),  e|e«|H4  213.  /?Fes|e,|H« 
205. /9Mn,  e,|e,|H,  210.  Mg|ei|H,  214.  (/9A1,  Mg),|ee|H, 
206.   /iTFe.  e,|e,|H«  or     Mg,|e«|Ha  215.  (/?Fe,  Mg),|e«|H» 

or  /?Fea  e  |e,|H,  or  3  (Mg||e/|H,)  216.     /»(¥,  Fe),|e.|H. 

31.  C.  For  the  Ozyds  of  Elements  of  the  Arsenic  Gronp,  etc.,  p.  188,  the  formoJi 
are: 

219.  AsaOi  222.        Bi,  O,  224.         Mo  0.  (or,  cMosO.) 

220.  SbaOs  223.        BiaOi+Q  226.         Sbs  (O,  S)s 

The  hydrated  species  are  properly  ternaries ;  but  there  is  still  some  donbt  ov 
their  composition. 

8.  Physic  A^L  and  Blowpipe  Characters. 

1.  In  the  descriptions  of  the  physical  characters  of  minerals,  H.  stands  for 
ness,  and  G.  for  specific  gravity. 

2.  The  scale  of  hardness  is  as  follows,  crystallized  varieties  of  the  minerals 
tioned  being  meant :    1 ,  Talc  ;  2,  Gypsum  ;  3,  Calcitb  ;  4,  Fluoritb  ;  6,  Apatite  ; 
6,  Orthoclase  ;  7,  Quartz  ;  8,  Topaz  ;  9,  Corundum  ;  10,  Diamond. 

3.  In  crystallized  minerals  of  the  Isometric  system,  the  physical  characters  are  tlm^ 
same  in  the  directions  of  the  three  axes,  and  in  the  directions  of  lines  situated  syna- 
metrically  with  reference  to  these  axes.     In  the  Tetragonal  and  Hexagonal  systems, 
these  characters  in  a  vertical  direction  differ  from  those  in  a  horizontal  or  transverse 
Tlie  optical  axis  has  the  direction  of  the  vertical  axis. 

4.  In  crystals  of  the  remaining  systems  there  are  two  axes  of  polarization.  A  Kne 
bisecting  the  acute,  or  the  obtuse,  angle  between  these  optical  axes  is  called  a  bUee* 
trix  ;  that  bisecting  the  acute  angle  is  the  acute  hisectrixy  or  the  bisectrix j  as  the  term 
is  employed  in  the  descriptions  beyond  ;  that  bisecting  the  obtuse  angle  (and  which 
is  at  right  angles  to  the  acute)  is  tne  obtuse  or  conjugate  bisectrix. 

5.  In  the  Orthorhombic  system,  the  two  bisectrices  are  parallel  to  the  crystallo- 
graphic  axes ;  and,  consequently,  the  plane  of  the  optical  axes  (the  optic-axial  plane) 
IS  parallel  to  one  of  the  diametric  sections  of  the  crystal,  and  is  at  right  angles  to 
the  other  two. 

By  a  diametric  plane  or  section,  as  here  used,  is  meant  a  plane  passing  throngb 
any  two  of  the  crystallographic  axes ;  that  is,  one  through  each  a  and  6,  a  and  c,  or 
b  and  c. 

6.  In  mineral  species,  the  position  of  the  bisectrix  is  constant,  or  nearly  so,  while 
the  optic-axial  angle  often  varies  widely.  The  angles  mentioned  in  the  descriptions 
are  tnose  taken  in  the  air,  unless  it  is  otherwise  stated. 

7.  Under  Blowpipe  characters,  B.B.  stands  for  before  the  blowpipe;  O.F.  for 
oxydizing  flame  ;  R.F.  for  reducing  flam^.  A  closed  tube  is  a  small  glass  tube  closed 
at  one  end. 
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Hie  foQowiiiK  is  the  scale  of  fbsibility  adopted  (that  of  von  Eobell) ;  1,  Gs&f 
AinuioNr ;  3,  Natbolitb  ;  3,  Almandinb  (var.  of  gunet) ;  i,  Gbbeh  AonROun 
5,  Obthoclabe  ;  6,  Bkoneitx. 


4.  Crtstallookapht. 

1.  The  BfstemB  of  crystallization  are  as  follows; 

1.  Having  tke  axet  tquoL     The  Isombtbic  Byatem, 

2.  Hamrig  only  the  lattral  axet  equal.     The  Tktbaoohil  and  HszAaoHAL. 

3.  Having  the  urei  untguaL     The  Orthorhohbic,  Monoclikio,  and  TRiCLtnc. 


xxii  nmtoDUOTioiT. 

bextgooal  ayBlem  being  bb  mu<li  dimeltic  u  the  tetTagonal,  and  tlie  moDoclinio  and  trlcl 
madb  Irinufrte  bh  the  ordiorhombici  (2)  the  desire  to  promote  utiiformitj  in  the  lan^^ 
■cieDca,  The  names  employed  appear  to  be  the  beat  that  bare  been  propoaed,  and  tbas> 
generallj  used ;  and  hence  those  that  have  the  beat  claim  for  nnivergal  adoption. 

A.  Iiometrie  System.  2.  Some  of  the  eiropler  isometric  foiiDB  are  represeDl 
figures  1  to  SO.  E^.  I,  a  cube  (witli  tbree  equal  axes) ;  2,  an  octahedron  (or 
1^  octabeijron) ;  3,  a  dodecahedron  (or  rliombic  dodecahedron) ;  4,  5,  combii 
of  cube  and  dodecahedron  ;  6,  7,  cubo- octahedron ;  8,  combination  of  octah 

and  dodecahedron  (by  noting  the  lettering,  li^e  planes  being  lettered  alike  thr 
out,  the  several  comb i nations  are  easily  read  off);  10,  a  trapezohedron  (24 
Bolid);  15,  id.,  another  variety;  31,  a  tetrahedron;  47,  48,  the  pentagonal  dc 
hedron  in  different  positions. 

3.  The  following  are  some  of  the  angles  among  isometrio  forms ;  adjacent  j 
are  to  be  understood,  unless  it  is  stAtoa  otherwise  : 

OAO=90'',tl.  1AM=160°  32',f.ll.  i-2Ai-2,  A,  =  143°  8',  f. 

OA  1  =  125  Iti',  EG,!.  1  aH=1S'  26  M  A*-2,  C,  =  U3  8 

0a»=135,  C4,  6,  I  A  3.3  =  160  3n,  t  2a  i-!  A  t-2,  ov.  top,  =  ]2e  b 

OA(.Tg=  1  A}  =  169  49  Ui  At.3-171  62 

OAJ-i  =  143  S  1  A  2=164   12,  E24.  i-2  A  2-2  =  156  61 

OAt-t=U0  11  1  aS  =  1S8  (-3  a  i-a,  A,  =  154  S,  t  1 

0Ai-J=141  20  t  a8.}  =  15T  46  v-3  A  i.3,  C,  =  12ti  62 

OAi-i=148  19  1  A  4-2  =  161  63  2  A  3,  A,-\i-i  44,  t  21 

0  A  i-2=103  26,  C  18,  n.  1  A  6-J=161  36  2  A  2,  B,=141  3* 

OAi.}=156  48  lAT.i  =  14a49  3A3.A.  =  142  8 

0At.}=16S  12  1aV-¥=16]  4T  8A3,  B,  =  ia3  2H 

OAi'3=16l  34  iAj'=nO,f.3.  3.|,  A,  =  158  13 

0a«-4=IG6  5S  tAi,ov.  top,=90  3-1,  B,  =  U9 

OAi-B  =  168  41  iAj.)=n3  39  a-j,C,  =  158  13 

OAi-40=:n8  34  (Ai-}=171  62  4-3,  A,  =  162  16 

Oa  J-l=133  19  (Ai-i=lfl7  43  4-3,  B,  =  ]64  47^ 

0AJ-3=139  46  »At-2=l61  B4,£3].  4-2,  C,  =  144  3 

C'A2-2=144  44,£9,  10.  iAi-}=lfie  48  2-J,  A,  =  161  64^ 

OAH-160S0  tA».3  =  168  26  2-|,  B,  =  I36  24 

0A8-3=]B4  16,  f.  16.  f  Ai-4=149  2  2-},  C,  =  164  .'.4i 

0AH=14T   16  iAi-5  =  He   18  6-J,  A,  =  153  20 

Oa!,ot.1,=118  14  ■A2-3=160  6-|,  B,  =  16u  32 

0A2,      "     =109  28,t28.  «A3.J  =  160  64  6-^,  C,  =  162  20 

0A3,      "    =108  16  (A3.8=148  31  7-5,  A,  =  168  47 

0A2-i=164  46  »A4-1=168  6  l-j,  B.  =  166  2 

OA3-i  =  143  18,E26,27.  iA6-}=162  68t  74,  C,  =  136  47 

0  A  4-2=160  48  <A  V-3=1B0  4S  H,  A,  =  163  49 
0AB-J=147  4!  !-2a2-2,B,=1S1  49,  f.  10.  f-j,  B,=  157  3J 
OaT-J;=1B5  43  2-2  A  2-2,  C,  =  146  27  j.J,  C  =  138  48 
OAAp^=162  4  2-2  A  2-2,  o».  top,  =  108  28  V-V,  A.  =  I66  6» 

1  A  1  =  109  28,  f.  2.  J  A  J.  B.  =  135  48  V-V,  B,  =  152  T 
I  A1,  top,  =  70  32  S  A  J,  i',  =  n9  38  V-V,  C,  =  140  9 
1  Af=144  44,  C8.  8-3  A8-:i,  B,=I44  G4,  f.  16.  4-J,  A,  =  H7  48 
1  Ai-l=144  IS  3-3  A  3-3,  C.=129  81  4-?,  B.  =  I57  23 
1A*1=143  66  t-^gAi-Hi,  A,  =  lal  43  4-J,  0,^164  3J 
1aH=143  11  i-tlAi-fi.  0,  =  I77  3}  6-^,  A,  =  162  20 
1  A  (.2=140  16,t  13.  i-lAi-J,  A,  =  127  34  6-),  B,  =  IBO  33 
lAi-i=189  58  i-jAi-j.  €,  =  167  19  6-l,C,  =  152  20 
IAi.3=136B4  HAi-},  A,=129  47  V-3,  A,.r:^n2  61 
1  A<-4=134  26  <-|A<-i,  a,  =  168  44  V-3,  B,  =  I64  33 


=  134  26  <-|A<-i,  a,  =  168  44  V-3,  B,= 

=132  48  *-|Ati,  A,=183  49  V-3.  C,= 

1  A  H  =  18B  41  i-J  A  i-l,  C,  =  167  23 
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The  angles  A,  B,  C,  above,  are  those  over  the  edges  so  lettered  in  the  figure  re 
to,  or  over  the  corresponding  edges  in  related  forms. 
4.  flgnree  39  to  49  represent  kem^udrai  forms,  or  those  having  for  some  or  i 
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planes  htlf  tbe  Domber  which  completa  aymmetry  requires.  In  H  29  the  plane  1 
occors  OQ  only  h/^f  the  8  solid  angles,  and  SI,  the  tetrahedroD,  results  from  the 
extension  of  these  pUnes;  and  so  for  the  rest  Fi)fures  S  9  to  40  are  of  inc/ined 
hemihedrooB ;  and  41-49  of  parallel  hemihedrons.  Some  of  the  angles  are  as  fol- 
lows ;  many  are  the  same  as  for  the  preceding  forms. 


1  A  1  =  70°  32',  C31, 

31a. 

3.3A3-3,  0,-131°  2' 

i. 

AtVX,  r,-107"  271' 

iAf,  A,  =  I89  39i 

8-    A3-},  A.=  I58   13,  C  39. 

i-iM-i,  A,  =  16l  50 

i/,|,B,=BalO 

8-    AS-i,  B,  =  110  ft6J 

i-iAi-*.  C  =  10S  38J 

2Aa,  A,=  I52  44 

4-2A-I-2,  A,-128  16 

3A2,B,=90,C37jL 

4.:  A4.2,  A,  =  162  16 

4-2A4-2,  B.  =  !84  47i 

3A3,  jL=U2  8 

4-2  A  4-2,  B,  =  124  61 

4-2A4-2,  C,  =  13i  49 

4-2A4-2,  C  =  144  3 

8- 

AM-  ,  A.-116  23,  f.45x 

i-}AM,  B,=93  23 

i-lAi-J,  A,  =  112  37 

»- 

A3.  .B,  =  149 

MAH,5:=160  16 

i-}A*-J,  €,  =  117  2B 

A3-  ,C,  =  141  47 

•i■l^^■i,  B,  =  I09  28, 

ft- 

A6-  ,  A,-119  Si 

2-2  A  2-3,  C,  =  146  26} 

i-2Ai-2,  C,  =  113  35 

h- 

A6-  ,B.  =  180  32 

8-3/\»-8,B,=I24  T 

i.3Ai-3,  A,  =  143  8 

5- 

A  6-  ,C,  =  13I  6 

XXIV.  INTRODUCTION. 

* 

SOa  "Pig.  50  represents  a  comnion  twin  or  compound  crystal  in  the 

isometric  system ;  and  50a  illustrates  tbat  it  corresponds  to  an  octa' 
hedron  cut  across  the  middle  parallel  to  an  octahedral  &ce,  with  one 
half  revolved  60  or  180  degrees. 

B.  Tetragonal  System,  (Also  called  Quadratic,  Pyramidal,  Monodi* 
metric,  Dimetric,  Zwci-und-einaxige.)     5.  In  the  Tetragonal  system 
the  lateral  axes  (b)  are  equiil,  being  the  diameters  or  diagonals  of  a 
square,  while  the  vertical  (a)  is  either  longer  or  shorter  than  the  lateral. 

6.  Owing  to  the  square  form,  the  planes  of  a  kind  are  in  fours  or  eights.  The 
like  planes  on  the  four  solid  angles  make  a  4-sided  pyramid,  and  those  of  the  two 
extremities  combined  a  square  octahedron.  For  any  species  one  such  octahedron 
may  be  assumed  to  have  the  vertical  axis  la ;  and  then  the  other  octahedral  planei 
on  the  same  angles,  with  shorter  or  longer  vertical  axes,  have  the  vertical  axis  a  mul- 
tiple or  submultiple  of  a ;  as  ^,  ^a,  etc.,  2a,  fa,  3a,  etc. ;  and  the  planes  of  such 
octahedrons  are  accordingly  lettered  1 ,  -J-,  J,  2,  |,  3,  etc. 

7.  So  again  like  planes  on  the  four  edges  of  each  base  make  an  octahedron,  but 
of  an  intermediate  series,  called  the  diametric,  the  planes  being  parallel  to  a  lateral 
axis  or  diagonal  Thl3  vertical  axis  varies  by  simple  ratios,  as  in  the  other  series ; 
but  in  the  letteriug,  as  the  planes  are  parallel  to  a  lateral  axis  (and  would  therefore 
meet  it  only  at  an  infinite  distance),  this  parallelism  is  expressed  by  adding  the  letter 
t,  initial  of  infinity.     Thus  ^-t,  1-i,  2-*,  3*,  etc. 

8.  With  the  lengthening  of  the  octahedron  in  each  series,  the  numeral  becomes 
larger  and  larger,  until  the  octahedron  is  merged  in  a  vertical  square  prism,  its 
planes  parallel  to  the  vertical  axis.  This  parallelism,  expressed  by  the  letter  i  again, 
as  just  explained,  gives  for  the  lettering  of  the  square  prism  of  the  first  or  fundamental 
scries,  *  or  /;  and  for  that  of  the  second  or  diametric,  t-t.  The  figures  on  pages  277, 
273,  are  examples  of  these  forms,  and  also  of  the  double  8-sided  pyramids  and  8-sided 
prisms  which  occur  in  this  system. 

9.  The  angles  between  the  planes  on  the  vertical  edges  and  /,  or  i-i,  are  the  same 
as  those  having  similar  symbols  in  the  isometric  system,  noting  only  this  difference 
in  the  lettering,  that  0  in  the  cube  is  i-t  in  the  square  prism  ;  thus  0  a  i-2  in  the  cube 
or  other  isometric  form  is  the  same  with  i-i  a  t-2  in  the  tetragonal  system  ;  and  so  on. 

10.  The  length  of  the  vertical  axis  a  is  calculated  from  the  supplement  (S)  of  the 
angle  0  a  i-i.  A  line  drawn  vertically  on  the  plane  1-t  (f.  260,  p.  277),  that  is,  at  right 
angles  to  the  lower  or  upper  side,  is  the  hypothenuse  of  a  right-angled  triangle,  the 
basal  side  of  which  ti-iangle  is  parallel  to  a  lateral  axis  6,  and  the  vertical  parallel  to  the 
vertical  axis  a.  These  sides  have  the  ratios,  therefore,  of  the  two  axes ;  and  taking 
6:=unity,  a=tan  A  (or  angle  of  triangle  at  base,  or  opposite  a).  This  angle  A 
equals  the  supplement  of  0  a  l-t ;  and  therefore,  calling  this  supplement  S,  a=tan  S, 

11.  The  value  of  the  axis  may  also  be  obtained  from  the  supplement  (S')  of  the 
angle  Oai,  by  the  equation  : 

a=tan  /Sf'-^sec  45^ ;  whence  log  a=log  tan  S' — 10-1505150. 

C.  Hexagonal  System,  12.  This  system  differs  from  the  Tetragonal  in  having 
three  equal  lateral  axes  (6)  instead  of  two ;  the  vertical  (a)  is  at  right  angles  to  the 
lateral  (fig.  A). 

13.  In  the  Hexagonal  section  of  the  system  the  symmetry  of  the  crystals  is  by 
sixes  and  twelves,  as  in  figs.  A  to  D ;  f.  440,  p.  530 ;  £  527,  p.  627.  In  f.  B,  1  cor- 
responds  to  a  hexagonal  pyramid  of  the  fundamental  series,  and  1-2,  |-2,  2-2,  to 
similar  pyramids  of  the  intermediate  series ;  /  \&  the  hexagonal  prism,  of  the  former 
aeries,  and  t-2  that  of  the  mtermediate  prism,  /a  7=120%  /Ai-2=150%  i-a  At-2, 
ov.  /,=sl20% 

14.  In  the  Rhombohedral  section  of  the  system,  the  planes  1,  2,  3,  ^,  etc,  are 
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|>kttea  or  rhombobedroDS,  baving  for  tbe  Tertical  axis  la,  aa,  3a,  ^,  etc,  la 
odng  the  raloe  of  tbe  axis  io  the  fundamciiUl  rbombohedron,  (R)  (figs.,  p.  6).  The 
anf^e  of  a  rbombohedroD  mentioned  is  alwaye  that  over  a  terminal  edge,  as  that 
between  the  upper  planes  A  of  figure  141,  p.  141.  OngradoallfBhorteningtbeThom- 
bohedron  ui  fig.  141,  it  maj  become  ^H,  \R,  and  so  on,  till  tbe  length  becomes  0, 


and  the  rhombohedron  is  reduced  to  a  flat  plane.  Hence,  stalling  from  this  plane 
{which  corresponds  to  the  basal  plane  of  the  rhombohedron  or  bexagonnl  prlun),  the 
rtionibobedron  as  it  elongates  reaches  the  form  of  fig.  141  ;  and  cootmoin^  the 
elongation,  tbe  vertical  axis  doubles,  trebles,  and  so  on,  till  finally  it  becomes  inhnite, 
vid  th<!  rhombohedron  is  then  a  six-sided  prism.  If  a  diminution  in  length  now 
commences  by  planes  inclined  to  the  opposite  extremities  of  the  vertical  axis,  these 
planes  correspond  to  another  series  of  rbombohedrons  which  are  distinguished  by  a  ^ 
minus  ( — ).    The  planes 

0 i..l..2.../  (or    «  ) — a..— 1..— J...'.0, 

lie  in  a  sin^e  vertical  zone,     figs,  650,  551,  p.  670,  represent  the  forma  B,  -i,  -2, 
-|,  4,  13. 

16.  The  value  of  tbe  vertical  axis  a  Is  obtuned  from  the  supplement: 

Of  Oa  1-3  (S)  by  the  equation  o=tan  S. 

Of  0^1     (5')  by  the  equation  a=tan  iS'-t-spc  30°. 

The  latter  pves  log  a=log  tan  5'— 10-0634694. 

D.  Orthorhombie  Sytlem.  (Also  called  Rectangular,  Prismatic,  Trimetric,  Ein 
nnd-einaiige.)  16.  In  the  Orthorhombic  system  tbe  three  axes  are  unequal  and  inter 
sect  at  rl^ht  angles;  and  the  three  diametric  planes,  or  „ 

those  containing  the  axes,  are  consequently  rectangular  * 

in  intersection. 

The  annexed  figure  represents  a  rectangular  prism 
Tith  replaced  edges  and  angles. 

17.  a,  6,  c,  are  the  axes,  of  which  a  is  the  vertical,  b 
tbe  shorter  lateral  or  brachydiaffonal,  c  the  longer  lateral 
or  maerodutgonal.  0  Is  the  basal  plane  of  the  piism ; 
i-l  the  Lirger  lateral  plane,  parallel  to  the  hngtr  lateral 
ixis;  t-i  the  smaller  lateral  plane,  parallel  to  the  uhorUr 
Uteraiaxu. 

IS.  /  are  planes  on  the  edges  of  the  rectangular  prism, 
which  when  extended  would  form  a  vertical  rhombic 
orism,  having  its  axes  (  and  c  in  the  ratio  of  16  :  Ic, 
It  is  therefore  the  unit  or  fundajnenlal  vertical  pri/m. 

19.  1-i  are  planes  parallel  to  tbe  lotifftr  lateral  axis, 
ud  having  for  the  axesa,  A,  tbe  ratio  la  :  U;  extended 
upwards  they  form  a  dome  (so  named  from  domus,  a 
\  which  ii      "   '  " 


boose),  « 


a  is  called  the  maerodomt.    The  planes  l-I 
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in  a  rimilar  maDner  form  what  is  caDed  a  brachydome^  thev  being  parallel  to  tlie 
ikcrter  lateral  axis;  ito  azea  a,  c,  have  the  ratio  la  :  Ic,  that  is,  the  two  diagonals  of 
this  horiaontal  prism  have  this  ratio..  Hiese  two  domes  are  therefore  the  unit  domes 
Their  summit  angles  are  of  course  supplements  of  their  basal  angles  (or  those  ovel 
the  vertical  planes  i-I,  t-4). 

20.  K  the  axis  h=\ ;  half  the  obtuse  angle  of  the  prism  /  be  called  X;  half  the 
summit  angle  of  the  macrodome  l-l,  Y^  and  half  the  basal  of  the  same  Z;  then  we 
have  for  the  values  of  the  other  axes  a  and  c :  * 

a=cot  F=tan  Z.  c^tan  X. 
Further,  X=i-i  a  7—90*' ;     F=  0  \  i  -i— 90' ;  Z=iA  a  l-i— 90\ 


20.  The  planes  1  on  the  eight  angles  are  planes  of  an  octahedron,  having  for  Uie 
axes  a,  5,  c,  the  ratio  la  :  16  :  Ic.  It  is  therefore  the  unit  or  fundamental  octahe- 
dron  (1).  Its  pyramidal  edges,  if  the  octahedron  were  completed  (as  in  £  55,  p.  20), 
would  be  of  two  kinds,  two  at  each  extremity  opposite  to  the  axis  c,  the  longer 
lateral  axif^  and  two  opposite  to  6,  the  shorter  lateral  axis.  The  former  is  the 
macrodiagonal  edge,  the  latter  the  brachy diagonal. 

21.  By  doubling  the  length  of  the  vertical  axis,  the  lateral  being  fixed,  we  form 
the  octahedron  2  ;  by  trebling  it,  the  octahedron  3 ;  by  halving  it,  the  octahedron 
\ ;  and  so  for  the  domes,  doubling  the  vertical  axis  we  have  the  dome  2-i  or  24  ;  by 
halving  the  same,  the  dome  \A  or  |-l,  and  so  on.  The  letter  t,  as  before  explained, 
stands  for  infinity,  and  means  that  the  plane  is  parallel  to  one  of  the  axes ;  I,  that  it 
b  parallel  to  the  longer  lateral  axis ;  !,  that  it  is  parallel  to  the  shorter  lateral  axis « 
t  or  /  alone,  or  as  the  initial  letter  in  a  symbol,  signifies  that  the  plane  is  parallel  to 
the  vertical  axis.^  A  plane  irl  is  parallel  both  to  the  vertical  and  longer  lateral ;  i-1, 
both  to  the  vertical  and  shorter  lateral. 

22.  The  octahedrons  alluded  to  above  have  for  the  axes  5,  c,  the  ratio  16  :  Ic, 
and  belong  to  what  is  called  the  fundamental  series.  But  others  may  exist  with 
difierent  ratios  for  6  and  c,  and  any  value  for  a.  If  the  ratio  for  6,  c,  is  16  :  2c, 
then,  as  c  is  the  longer  lateral  axis,  if  the  vertical  axis  is  la,  the  octahedron  is  1-2 ; 
or  if  the  vertical  axis  is  3a,  the  plane  is  3-2  ;  or  if  \a,  it  is  ^2.  So  for  the  ratio 
36  :  Ir ;  if  the  vertical  axis  is  la,  the  octahedron  is  1-S;  or  if  2a,  it  is  2-$;  and 
if  the  vertical  axis  is  infinite,  the  plane  is  parallel  to  the  vertical  axis,  and  the  sym- 
bol b  ir^.  The  first  figure  or  letter  in  these  symbols  always  refers  to  the  vertical 
axb,  and  the  second  to  one  of  the  lateral  axes. 

23.  Xli6  planes  may  thus  be  viewed  as  lying  in  vertical  zoneSj  a  difierent  zone  for 
every  ratio  of  the  lateral  axes  6  :  c.  Each  series,  or  zone,  terminates  above  in  the 
basal  plane  of  the  prism,  for  which  a=0,  and  below  in  a  vertical  prism,  for  which  a 
b  infinite.  By  taking  the  planes  t-l,  i-i,  successively,  for  the  basal  plane  0,  there 
may  be  similar  series  of  zones  for  each.  The  planes  of  a  zone  have  their  mutual 
intersections  parallel  to  one  another ;  and  wherever  a  series  of  planes  exists  having 
such  parallel  intersections,  the  series  b  called  a  zone. 

The  small  tables  inserted  in  connection  with  the  crystalline  forms  of  some  of  the 
species  of  thb  and  other  systems  of  crystallization  (pp.  27,  35,  338)  cousbt  of  the 
vertical  zoTies  of  occurring  planes.  The  planes  of  a  vertical  zone  have  mutual  hori- 
zontal intellections  in  the  crystal.  Consequently  in  a  crystal  not  oblique  the  inclina- 
tion of  the  basal  plane,  0,  on  any  plane  in  a  zone,  subtracted  from  270**,  gives  the 
inclination  of  the  prismatic  plane  of  the  same  zone  on  that  plane,  and  the  tangents 
of  the  supplemental  angles  of  0  on  the  planes  of  a  zone  vary  as  the  coefficient  of 
the  vertical  axis  for  each  plane.  Thus,  suppose  there  are  the  planes  1-7,  2-1,  3-1, 
take  the  supplement  of  0  a  14  (which,  if  0  a  i-i  b  124%  equals  180'— 124''=56'); 
then  the  tangent  of  this  angle,  doubled^  will  be  the  tangent  of  the  supplement  of 
0  A  2-1,  and  trebled^  of  the  supplement  of  the  angle  of  0  a  3.1.     The  same  for  the 
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planes  1, 2, 3,  or  1-2, 2-3,  3-2,  and  so  on ;  and  if  i^f  be  made  the  base,  then  in  the  same 
manner  the  angles  may  be  calculated  for  similar  zones  of  planes  terminating  in  i-l ;  oi 
if  i'i  be  made  the  base,  for  zones  of  planes  terminating  similarly  in  ii.  So  if  the 
angles  are  given,  the  relations  of  the  axes  may  be  calcalated  by  reversing  the  process 
24.  Makmg  the  brachydiagonal  6=:unity  : 

a==tan.  soppL  0  a  ii ;  and  calling  the  angle  /a/,  over  i-l,  X: 
c=tan  iX. 

R,  Momoclinie  System,  {Alao  called  HemipritwnBtiff,  Clinoihombic,  Monoclinohc* 
dnl,  Zwei-nnd-eingHederige.)  25.  In  this  system  two  of  the  axial  intersections  are 
rectangalar,  and  one  is  obUque.  In  other  words,  the  lateral  axes  are  at  right  angles  to 
one  another ;  bat  one  is  oblique  to  the  vertical  axis,  and  the  other  at  right  angles  to  it. 

26.  K  figore  E  on  page  xxv  be  taken  as  representing  a  monoclinic  form  in  its 
usual  position,  then  a  will  be  the  vertical  axis ;  b  the  inclined  lateral,  called  the  clinO' 
diag(mal'^  c  the  other  lateral,  called  the  orthodiagonaL  The  angle  a  a  6,  or  the 
inclination  of  the  vertical  axis,  is  called  the  angle  C. 

27.  The  section  of  the  crystal  in  which  6,  the  clinodiagonal,  and  a  lie  is  the  clino- 
diagonal  section ;  and  that  in  which  c  and  a  lie  is  the  orthodiagonal  section.  The 
vertical  plane  i-l,  of  t  E,  is  parallel  to  the  orthodiagonal  section,  and  is  lettered  simply 
i-t  ;  and  the  plane  t-l,  of  the  same  figure,  is  parallel  to  the  clinodiagonal  section,  and 
is  lettered  t-i.  The  angle  0^i'i==C,OT  the  inclination  of  the  vertical  axis;  while 
Of\  f4=90%  and  wAt-i=90\     The  clinodiagonal  section  is  the  plane  of  symmetry. 

28.  The  domes  having  the  planes  parallel  to  the  clinodiagonal  are  called  clinodomes, 
and  are  lettered  with  an  accent  over  the  i,  thus,  1-i  (1-i  in  f.  E),  2-i. 

29.  The  domes  parallel  to  the  orthodiagonal  are  hemidomesy  the  planes  in  front  at 
top  being  unlike  in  inclination  those  in  front  below,  each  being  a  hemidome  ;  one 
series  is  opposite  the  acute  intersection  of  the  axes,  and  is  the  plus  series,  lettered  l-«, 
2-«,  etc ;  the  other  is  opposite  the  obtuse,  and  is  lettered  -1-t,  -2-i,  etc. 

30.  The  octahedral  planes  are  all  hemioctahedral,  and  -f  and  —  are  used  in  the 
symbols  in  the  same  manner  as  in  the  symbols  of  the  hemidomes.  Thus  in  fig.  E, 
if  the  angle  between  the  upper  0  and  the  front  plane  t-t  is  obtuse,  then  the  upper 
planes  1,  1,  in  front  would  be  -1,  -1,  and  the  corresponding  planes  below,  -|-1,  -f-l, 
written  usually  1,  1. 

31.  If  the  clinodiagonal  b=l  ;  half  the  front  angle  of  the  prism  /  (over  i4)  be 
called  X,  half  the  summit  angle  of  the  clinodomc  l-i,  X' ;  the  supplement  of  i-i  a  1-« 
(=OAl-i — C)  be  called  /*;  and  supplement  of  OaI-*  be  v;  and  C  be  used  as 
above  explained ;  then, 

c=sin  C  tan  X,      0=0-^-  sin  C  tan  jr'=8in  v  -7-  sin  fi.^=8in  ( C — fx)  -^  sin  fx. 

F.  Triclinic  System.  (Also  called  Doubly  Oblique,  Tetartoprisraatic,  Anorthic,  Ein- 
nnd-eingliederigc.)  32.  The  three  axes  are  unequal,  and  obliquely  and  unequally 
inclined.  Angles  of  90°  and  135°  are  not  met  with  in  Triclinic  crystals.  Examples, 
figures  on  pp.  297,  338,  349. 

33.  The  crystallographic  symbols  used  in  this  work  are  essentially  those  of  Nau- 
mann,  the  author  of  the  system  of  crystallography  which  is  followed.  The  only  dif- 
ference is  that  t,  the  initial  of  infinity,  is  substituted  for  the  symbol  00,  and  the  P  is 
dropped,  it  being  in  almost  all  cases  unessential.      Thus,  /*,  2P,  4^2,    ooPoo , 

00 P,  00P2,  3p2,  of  Naumann,  are  /*  or  1,  2,  4-2,  i-i,  i  (or  /),  »-2,  3-2,  of  this  work. 
And  in  the  rhombohedral  section  of  the  hexagonal  system,  for  B,  2i?,  3/2,  i?*,  2i?*, 
of  Naumann,  are  here  written,  B,  2,  3,  1*,  2".  Moreover  0  or  0  is  written  for  the 
basal  plane.  The  distinction  of  capital  or  small  letter  in  the  symbols  is  mathemati- 
cally of  no  importance. 

34.  In  the  orthorhombic  system  the  shorter  lateral  axis  is  made  the  unit  in  this 
work.    The  axes  are  lettered  a,  b,  c,  in  different  systems,  except  in  that  of  Miller  (or 
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proDerly  WhewelFs),  who  uses  the  letters  h,  /,  k,  as  '^  indices  "  referring  to  the  axesi 
m  the  order  hero  written  : 

YertioaL  BraohTdiagonal.  MacrodiagonaL 
In  this  work                                a                           b  c 

In  Nanmann  a  e  b 

In  Weiss  and  Rose  e  a  b 

InMiUer  k  I  h 

For  the  tetragonal  system  the  axes  are  the  same,  except  that  b=e.  In  the  mono- 
clinic  : 

YerticaL  Glinodii^naL  OrthodiagoDaL 

Nanmann  and  this  work  a  b  c 

Weiss  and  Rose  cab 

Miller  k  I  h 

The  following  are  convenient  simple  roles  for  use  in  connection  with  crystallo- 
graphic  measurements  and  calculations  : 

35.  If  a  plane,  p,  replaces  the  edge  between  any  other  two, «,  t,  making  parallel 
intersections,  the  sum  of  the  angles  between  p  and  the  two  planes  s,  ty  equals  180 
pltu  the  inclination  of  s  on  t.  If  the  planes  «,  t,  meet  at  90°,  the  sum  of  these 
angles  equals  180"+  90''=270'' ;  and  if  the  angles  are  equal,  each  is  135"* ;  if  the 
planes  «,  t,  meet  at  110%  the  sum  of  the  two  angles  equals  180*'H-110"'=290' ;  and 
tf  one  is  130",  the  other  will  be  160% 

36.  On  p.  xxvi,  the  relation  between  the  symbols  and  the  tangents  of  the  incliDa- 
tions  of  planes  lying  in  zones  between  rectangular  axes  (which  zones  can  be  made  to 
be  vertical  zones  in  one  position  or  another  of  the  crystal)  is  pointed  out.  The  same 
method  holds  for  all  vertical  zones  in  the  tetragonal  system,  and  for  those  that  be- 
come vertical  on  putting  the  crystal  on  its  plane  i4  ;  also  for  all  the  zones  which  are 
made  vertical  by  placing  a  monoclinic  prism  on  its  face  »-t,  that  is  the  zone  of  clino- 
domes,  the  zone  of  vertical  prisms,  and  all  zones,  then  vertical,  of  bemioctahedrons ; 
also  for  all  the  vertical  zones  of  the  hexagonal  prism,  and  hence  for  the  zone  of  rhom- 
bohedrons  of  any  species,  or  vertical  zones  of  scalenohedral  planes. 

37.  For  the  transfer  oihlk  of  Miller's  system  into  the  system  of  this  work,  take 
the  reciprocals.  Thus  if  symbol  b  212,  the  reciprocals  are  j^,  1,  ^,  the  last  ^  refer- 
ring to  the  vertical  axis.  As  the  relation  of  the  lateral  axes  should  be  in  whole 
numbers,  double  the  whole  and  it  gives  1:2:1;  whence  the  plane  is  that  which 
would  be  here  designated  1-2.  So  1  :  1  :  3  becomes  1:1:^,  whence  the  symbo 
^ ;  or  315  becomes  i,  ly  ^»  or  1, 3,  }  ;  whence  -^-3 ;  and  in  the  orthorhombic  system 
the  3  in  j^-3  would  have  tne  short  mark,  or  be  written  }S ;  while  135  would  give 
the  symbol  |-3. 

38.  In  hexagonal  forms  the  change  is  less  simple,  and  the  method  for  it  is  hardly 
intelligible  to  one  not  knowing  something  of  both  systems.  The  axes  of  Miller,  in- 
stead of  being  those  of  fig.  A,  p.  xxv,  are  lines  drawn  through  the  centre  normal  to  (that 
is,  at  right  angles  to)  the  alternate  faces  of  the  pyramid  ;  they  are  therefore  three  in 
number,  and  the  planes  are  thus  referred  to  axes  parallel  to  the  rhombohedral  cd^e. 
The  planes  in  fig.  A,  according  to  Naumann's  system,  are  all  of  one  kind  in  uie 
hexagonal  section  of  the  hexagonal  system,  but  of  two  kinds,  JR  and  -JR  (or  1  and  -1) 
in  the  rhombohedral  section.  In  Miller's  system  they  are  of  two  kinds  in  both  sec* 
tions,  the  distinction  between  the  two  sections  not  being  entertained. 

The  axes  a,  6,  c,  of  any  plane  in  the  hexagonal  system  of  Nanmann,  have  the  fol- 
lowing values  in  terms  of  hk  I  of  Miller  :* 

*  Famished  the  author  for  this  place  by  Prot  J.  P.  Cooke,  of  Harvard. 
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a  =  ^,^,y/'JL+^^  j=„ 


h+k+l^     2(1— COS  7)  ^""^-it  ^""/— A 

But  in  nsing  these  equations  strict  attention  mast  be  paid  to  the  signs,  as  is  illus- 
tiAted  in  the  examples  below.  The  an^le  y  is  the  angle  between  the  axes  in  Miller's 
system,  which  equab  the  £acial  angle  of  the  rhomb  face  at  the  vertex  of  the  rhombo- 
hedroD  R. 

The  equations  give  the  true  ratios  of  Nanmann's  axes ;  but  these  ratios  often  have 
to  be  reduced  to  whole  numbers,  or  otherwise  modified,  to  obtain  precisely  the  values 
ased  in  Naumann's  symbol.  The  second  member  in  the  equation  for  a  gives  the 
leogU)  of  the  axis  ma  in  any  form  ;  the  Jirat  member  in  it  is  all  that  is  required  for 
the  value  of  m  in  the  symbol,  while  the  second  is  the  value  of  a, 

Tho  following  are  some  examples : 

In  f.  564  (p.  67  2 X  plane  /^,  which  is  100  of  Miller,  gives,  on  substituiing  the  values  of  ^  A;  ^  and 
woridng  the  equations,  a  :b:  c=\  :i  (infinity) :  -1.  Tho  parameters  of  the  plane  in  Naumann'a 
Bjfitem  for  the  vertical  and  three  lateral  axes  are  1  :  1  :  1  :  t. 

The  plane  t,  to  the  right,  is  2TT  of  Miller ;  whence  a  :  6  :  c=t :  »  :  -3,  whidi,  since  a  and  b  arc 
each  infiniij,  is  equivalent  to  »  :  t  :  -1. 

The  plane  -l^  to  the  right,  is  1T|  of  Miller;  whence  a  :  5  :  c=l  :  i  :  »=2  :  1  :  t ;  the  Nau- 
maoD  ratio  for  this  plane  is  2  :  1  :  1  :  t. 

Plane  -J  is  832  of  MUler;  whence  0:6:  c=l :  J  :  -4= J  :  -1  :  -1. 

The  left  upper  plane  1*  is  20T  in  Miller;  whence  a  :  b  :  c=l  :  -1  :  -^=3  :  -3  :  -1,  giving  the 
Kaamann  83rmbol  S-3,  from  which  comes  its  equivalent  scalenohedral  symbol  1*. 

The  left  upper  plane  ^*  is  Miller's  3l«» ;  whence  a  :  b  :  c=i  :  -I  :  -^=f  :  -8  :  -1 ;  giving  the 
Ntonunn  symbol  f-S,  and  its  equivalent  ^*. 

The  right  upper  of  the  two  adjoining  planes,  ^'  in  f.  664,  is  301  of  Miller ;  whence  a  :  b  :  c= 
i  :  1 :  -|.  This  is  apparently  a  different  result  from  the  last  But  calculating  the  length  of  the 
foorth  of  Naumann^s  parameters,  it  gives  A=n-f-(n— l)=|-t-(-|^— 1)=^,  from  which  it  follows 
that  tho  parameters  of  the  plane  are  ^ :  1 :  ^ :  -| ;  and  on  calculating  the  fourth  parameter  in 
the  preening,  -^  would  be  obtained,  proving  that  both  are  really  the  same  plane. 

5.  Nomenclature. 

I.  The  termination  ties  or  itis  (the  original  of  ite)  was  nsed,  according  to  system, 
iznoDg  the  Greeks,  and  from  them  among  the  Romans,  in  the  names  of  stones,  it 
being  one  of  the  regular  Greek  suffixes.  It  was  added  (as  ite  in  these  recent  limes) 
to  the  word  signifying  a  qtuilityj  constituenty  use,  or  locality  of  the  stone. 

Some  of  the  examples  are:  Hamatites^  from  the  red  color  of  the  powder 
Chloritisy  from  the  green  color ;  Steatites^  from  the  greasy  feel ;  Dendritis,  from  a 
resemblance  to  a  tree  or  branch ;  AlabctstritiSj  for  the  stone  out  of  which  a  vase 
called  an  alabastron  was  made ;  Basanitea,  from  the  word  for  touchstone ;  SideriteSj 
from  the  word  for  iron;  Argyritis^  from  the  Greek  for  silver;  SyenitiSj  from  the 
locality^  Syene  in  Egypt ;  Memphitis,  for  a  marble  from  Memphis  in  Egypt. 

2.  The  only  modem  kind  of  name  not  in  vogue  in  Pliny's  time  is  that  after  persons. 

Werner  appears  to  have  been  the  first  to  introduce  personal  names  into  mineralogy.  The 
earliest  example,  as  far  as  ascertained,  was  his  naming  i^at  von  Bom  had  called  Green  Mica 
(Mica  viridis),  Torberite,  after  its  investigator,  tho  chemist  Torber  Bergmann  (more  correctly  written 
TorbemUe  by  some  mineralogists  of  last  century,  as  Bergmann  wrote  his  name  in  Latin,  tli^ 
language  of  his  scientific  works.  Torbemus  Bergmann).  The  name  encountered  objections ;  and 
"Werner,  in  view  of  Berg^ann's  announcement  (after  some  incorrect  trials)  that  tho  mineral  was 
a  copper  ore,  substituted  in  1789  the  name  Chalcoliie.  He,  however,  immediately  afterward  (early 
in  1790)  showed  that  he  saw  nothing  bad  in  the  style  of  name  by  designating  other  new  species 
Prehnite  and  Wtiherite^  the  former  afler  CJol.  Prehn,  the  discoverer,  and  the  latter  after  Dr. 
Witliering,  the  discoverer  and  analyst  of  the  species.  The  same  year  Estner,  a  mineralogist  of 
Vienna,  issued  a  pamphlet  against  the  Werner  school,  with  the  title  '^Freymuthige  Gedankea 
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uber  Herrn  Inspector  Werner's  Yerbessenmgen  in  der  Mineralogie,"  etc.  (64  pp.  16mo,  1790),  iu 
which  he  makes  light  of  Werner's  labors  in  the  Bcience,  and  under  the  head  of  PrehnUe  ridiculed 
this  method  of  creating  a  paternity,  and  providing  the  childless  with  children  to  hand  down  their 
names  to  posterity  (p.  25).  Sudi  names  were,  however,  too  easily  made,  too  pleasant,  as  a 
general  thing,  to  give  and  receive,  and  withal  too  free  f^om  real  objection,  to  be  thus  stopped  ofl^ 
and  they  have  since  become  numerous,  even  Vienna  contributing  her  full  share  toward  their 
multiplication. 

As  a  part  of  the  history  of  mineralogical  nomenclature,  it  may  be  here  added*  that  Werner, 
when  it  was  proved  that  his  chalcolite  was  an  ore  of  uranium  with  but  little  copper,  instead  of  a 
true  ore  of  copper,  dropped  the  name  entirely,  and  called  the  mineral  simply  Uranglimmer 
(Uranium  mica);  and  Karsten,  in  hid  reply  to  Abb^  Estner  (Berlin,  1793,  80  pp.  l2mo),  makes 
out  of  the  necessary  rejection  of  chalcolite  an  argument  against  chemical  names,  and  in  favor  of 
names  afUr  persons,  as  the  latter  could  never  turn  out  erroneous  in  signification. 

Werner,  in  an  article  written  in  defence  of  his  introduction  of  this  class  of  names  (Bergm.  J.,  L 
103,  1790),  mentions  the  case  of  Obsidian  (more  properly  Obsian)  as  a  precedent  from  Pliny,  Obsian 
being,  as  Pliny  states,  the  reported  discoverer  of  the  substance  in  Ethiopia.  But  this  is  not 
strictly  an  example.  For  Pliny  uses  Obsian  not  as  a  substantive,  but  as  an  adjective ;  the  mineral 
was  not  Obsian^  but  Obsian  gUus  or  Obsian  aione;  viirum  obsianum^  la/pis  obsianus^  and  obsiana 
[vitra],  occurring  in  the  course  of  the  paragraph.  The  addition  of  the  termination  tie  to  Obsian 
would,  according  to  mineralogical  method,  make  a  name  equivalent  to  Pliny's  lapis  oBsianus, 
Names  of  persons  ending  in  an  (as  Octavian,  Tertullian)  were  common  among  the  Romans ;  and 
this  is  so  far  reason  for  avoiding  the  termination  in  names  of  stones. 

Some  critics  question  the  existence  of  the  reputed  Obsius,  and  reject  Pliny's  explanation. 

3.  The  ancient  origin  of  this  termination  ite,  its  adoption  for  most  of  the  names 
in  modem  mineralogy,  its  distinctive  character  and  convenient  application,  make  it 
endently  the  true  basis  for  uniformity  in  the  nomenclature  of  the  science. 

4.  If  any  other  termination  in  addition  is  to  be  used,  it  should  be  so  only  under 
system ;  that  is,  it  should  be  made  characteristic  of  a  particular  natural  group  of 
species,  and  be  invariably  employed  for  the  names  in  that  group ;  and  its  use 
should  not  be  a  matter  of  choice  or  fancy  with  describers  of  species. 

As  a  matter  of  fact,  several  other  terminations  are  in  use,  but  wholly  without 
reference  to  any  such  system.  The  most  common  of  them  is  ine ;  but  it  has  not 
been  employed  for  any  particular  division  of  minerals,  and  it  could  not  now  be 
so  restricted ;  it  belongs  by  adoption  and  long  usage  to  chemistry,  and  should  be 
left  to  that  science. 

5.  In  order  then  that  the  acquired  uniformity  may  be  attained,  changes  should  be 
made  in  existing  names,  when  it  can  be  done  without  great  inconvenience. 

Names  like  QvxirtZy  Garnet^  Gypsum^  Realgavy  Orpiment,  with  the  names 
of  the  metals  and  gems,  which  are  part  of  general  literature,  must  remain 
unaltered.  Mica  and  Feldspar^  equally  old  with  Quartz,  have  become  the  names 
of  groups  of  minerals,  and  are  no  longer  applied  to  particular  species.  Fluor 
was  written  fluoriie  last  century  by  Napione.  Blende,  although  one  of  the 
number  that  might  be  allowed  to  stand  among  the  exceptions,  has  already  given 

Elace  with  some  mineralogists  to  Sphalerite,  a  name  proposed  by  Haidinger  (because 
lende  was  applied  also  to  other  species)  in  1845,  and  signifying  deception,  like 
Blende.  Galena  was  written  Galenite  by  von  Kobell  some  years  since.  Orthoclase, 
Loxoclase,  Oligoclase  might  be  rightly  lengthened  to  Orthoclasite,  etc.  But  the 
termination  cla^e  (from  the  Greek  for  fracture)  is  peculiar  to  names  of  minerals, 
and  the  abbreviated  form  in  use  may  be  allowed  to  stand  for  species  of  the  Feldspar 
ffroup.  It  seems  better  that  it  be  avoided  elsewhere.  Many  other  examples  will 
oe  found  by  the  reader  in  the  pages  of  this  volume. 

In  the  course  of  the  last  century,  when  the  science  of  minerals  was  taking  shape,  and  progress 
in  chemistry  was  helping  it  forward,  there  was  an  effort  on  one  side  to  introduce,  under  the 
influenco  of  Linmeus,  the  double  names  of  Botany  and  Zoology ;  and  on  the  other,  under  the 
influence  of  Cronstedt  and  Bergmann,  names  expressive  of  chemical  composition,  as  far  as  it  waa 
ascertained ;  and  the  two  methods  have  had  their  advocates  tiU  late  in  the  present  oentury.   fiat| 
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it  the  Mme  time,  the  necessity  of  idngle  uames  was  reoognized  by  most  of  the  early  mineralo* 
gists;  and  in  the  spirit  of  the  system  which  had  made  its  appearanoe  among  the  Greeks  and 
Bomans  out  of  the  genius  of  the  Greek  language,  they  almost  uniformly  adopted  for  the  new 
lumes  the  termination  tie. 

Thus  we  have  ^m  Werner  the  names  Torberite,  ChalcolitOf  Graphite,  Prehnite,  Witherite,  Bora> 
dte,  Augite,  Pistacite,  Finite,  Aragonite.  Apatite,  Leucite,  Oyanite  (Kyanite) ;  and  from  other  sources 
in  the  same  century,  Zeolite,  Actinolite,  Trcmolite,  Cocoolito,  Arendalite,  Baikalite,  Melanite, 
Staorolite,  Lepidolite,  Cryolite,  Chiastolite,  Coll3rrite,  Agalmatolite,  Sommite,  Moroxite,  Pharmaco* 
lite^  Sbmittanite,  Delphiuite,  Titanite,  Ceylanite,  Gadolhiite,  Bubellite,  Bahh'te,  Wemerite,  Scap> 
Hie,  Mellite,  eta 

The  termination  ine  was  also  adopted  for  a  few  names,  as  Toiirmaline,  Olivine,  Mascagnine, 
Serpentine ;  and  an  in  Yesuvian ;  but  the  g^at  bulk  of  the  names  were  systematically  termi- 
nated in  ife. 

With  the  opening  of  the  present  century  (in  1801),  Haiiy  came  forward  with  his  groat  work  on 
GrTStaUography,  and  in  it  he  brought  out  a  variety  of  new  names  that  defy  all  system,  having 
nothing  of  the  system  of  the  earlier  science,  and  no  substitute  of  his  owd.  Forgetting  that  the 
unity  of  law  which  he  had  found  in  nature  should  be  a  feature  of  scientific  language,  he  gave 
to  his  names  the  following  terminations : 

au,  in  Cjrmophane ;  ose,  in  Eudase,  Idocrase,  Anatase,  Dioptase ;  o^  in  Pleonaste ;  o^e,  in 
Dialbige;  ene,  in  Disthene,  Sphene;  gentj  in  Amphigene;  ide,  in  Staurotide;  ime,  in  Analcime; 
0^  in  Amphibole ;  ojne,  in  Aplome,  Harmotome ;  ose^  in  Orthose ;  0(0,  in  Actinote,  Epidote ;  yr«, 
m  Dipyre ;  ype,  in  Me&otype.  And  the  true  mineralogical  termination  He  he  admitted  only  in  the 
few  foUowiug :  Aximte,  Moionite,  Pycnite,  Stilbite,  Granmiatite. 

Haay  had  commanded  so  great  and  so  general  admiration  by  his  brilliant  discoveries  in  crys- 
tallography, and  by  the  benefits  which  he  had  thus  conferred  on  mineralogical  science,  that  his 
names  with  their  innovations  were  for  the  most  part  immediately  accepted  even  beyond  the  limits 
of  France,  although  a  number  of  them  were  substitutes  for  those  of  other  authors.  Some  of 
Werner's  names  were  among  the  rejected ;  and  a  break  was  thus  occasioned  between  Grerman 
and  French  mineralogy,  which  will  not  be  wholly  removed  until  the  rule  of  priority,  properly 
nstricted,  shall  be  allowed  to  have  sway. 

t\»  nbstitxUes  among  Hauy's  names  in  the  1st  edition  of  his  Orystallog^phy(1801)  are  the  fol- 


Amphibole,  for  Ebrnbl&ide  of  last  oentury  and  earlier. 

Orthose.  for  Feldspar.  ^ 

Pjrozene,  for  Augiie  of  Werner,  and  Yolcanite  of  Delam^therie.    [Delam^therie  was  a  contem- 

ponry  of  Hauy  at  Paris,  the  author  in  1792  of  an  edition  of  Mongez*s  Manud  du  Mineralogisie 

(after  Bergmann's  Sciagraphia) ;  in  1797,  of  an  ambitious  speculative  work  entitled  Theorie  de  la 

^^the  first  two  volumes  of  which  consisted  of  a  Treatise  on  Mineralogy;  in  1811,  1812,  of 

IffOfudeMineralogie,  in  2  vols.,  and  for  a  number  of  years  principal  editor  of  the  Joitmal  de  Phy- 

iigw.    He  gave  offence  to  Ha&y  by  some  of  his  early  pubUcatious.     Haiiy's  mineral  Euclase  is 

d^cribed  in  full  by  Delam^iherie  in  the  Journal  de  Physique  for  1792  (some  years  in  advance  of 

fliaiiy's  description  of  it),  without  crediting  the  name  or  anything  else  to  Haiiy;  but  five  years 
later,  in  his  Theorie  de  la  Terre^  he  inserts  the  species  with  fUll  credit  to  Haiiy.] 
Cymophane,  for  Ckrysoberyl  of  Werner. 

Idocrase,  for  Vesuvian  of  Werner. 

Pleonaste,  for  CeylanUe  of  Delametherie. 

fiistttene,  for  Oyanite  of  Werner. 

Anatase,  for  Octahedriie  of  de  Saussure,  and  OiaanUe  of  Delametherie. 

&>hene,  for  Titanite  of  Klaproth. 

Nepheline,  for  Sommite  of  Delametherie. 

Triphane,  for  Spodumene  of  d^Andrada. 

Amphigene,  for  Leucite  of  Werner. 

Actinote,  for  AdinolUe  of  Kirwan,  and  ZUkrlhUe  of  Delametherie. 

Epidote,  for  ThaUite  of  Delametherie,  Delphinite  of  de  Saussure,  and  Arendalite  of  Karsten 

Azinite,  for  Yanoliie  of  Delametherie. 

Harmotome,  for  Andreolite  of  Delametherie. 

Orammatite,  for  Tremolite  of  PinL 

Staurotide,  for  Staurolite  of  Delametherie,  and  OrenaHte  of  de  Saussure. 

And,  later,  Paranthme^  for  Scapolite  of  d*  Andrada,  and  Rapidoliie  of  Abildgaard. 

Part  of  the  changes  were  made  with  good  reason ;  but  others  were  wholly  unnecessary. 
HaQy  was  opposed  to  names  from  localities,  and  hence  several  of  the  displacements.  He  objected 
alio  to  names  based  on  variable  characters,  and  characters  not  oonflnedto  the  species.  Moreover, 
ts  his  pupil,  Lucas,  observes  (in  giving  reasons  for  rejecting  the  name  Scapolite  and  substituting 
Piaranihme\  '*  le  yioe  du  mot  lite,  qui  s'applique  4  toutes  les  pierres,  ne  pouvoient  plus  convenir 
&  oecte  stfbetanoe  du  moment  od  ells  seroit  reconnue  pour  un  espeoe."    Haiiy's  own  names  are 
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remarkable,  in  general,  for  their  indeiiuiteness  of  signifloation,  which  makes  them  et3rmologicanj 
nearly  as  good  for  one  mineral  as  another,  and  very  bad  for  almost  none ;  as,  for  example,  Diai 
iage,  which  is  from  the  Qreek  for  diffwence;  Analcime^  from  weakness  in  Greek;  OrthoeSB^  frm 
straight  in  Greek ;  Epidote,  from  increase  in  Greek ;  Anata^^  fh)m  erection  in  Greek,  interprete* 
by  him  as  equivalent  to  length  \  Idocrase^  fl*om  I  see  mixkire  in  Greek,  etc.  His  name  Pyroxent 
which  he  defines  hdts  ou  etranger  dans  le  domaine  du  feu^  is  an  unfortunate  exception,  as  oftei 
remarked,  the  mineral  being  the  most  common  and  universal  constituent  of  igneous  rocks. 

Beudant  succeeded  Haiiy,  and  had  the  same  want  of  system  in  his  ideas  of  nomenclature.  Find 
ing  occasion  to  name  various  mineral  species  which  tUl  then  had  only  chemical  names,  he  adopter 
Haiiy's  method  of  miscellaneous  termination?,  but  indulged  in  it  with  less  taste  and  judgment 
and  with  little  knowledge  of  the  rules  of  etymology.  In  his  work  we  find  the  termination  eae,  i] 
Apherese,  Aphanese,  Neociese,  Acerdese,  Mimetese ;  ise,  in  Leberkise,  Sperkise.  Harkise  (onlj 
German  words  Gallicized) ;  Melaconise,  Zinconise,  Crocoise,  Stibiconise,  Uracooise ;  ose,  in  Argy 
rose,  Argyrythrose,  Psaturose,  Aplithalose,  Rhodalose,  Siderose,  Elasmose,  Exanthalose,  Cyanosc 
Melinose,  Disomose ;  ase,  in  Neoptase,  Discrase ;  ime^  in  Ypoleime ;  ele^  in  Exitele ;  while  name 
ending  in  ine  are  g^atly  multiplied. 

In  Germany,  the  tendency  has  always  been  to  uniformity  through  the  adoption  of  the  termins 
tion  ite.  Breithaupt  has  been  somewhat  lawless,  giving  the  science  his  Plinian,  Alumian,  Sardi 
nian,  Asbolan,  eta  ;  bis  Castor  and  Pollux;  Glaucodot,  Homichlin,  Orthoclase.  Xanthooon,  etc 
still,  far  the  larger  part  of  his  numerous  names  are  rightly  terminated.  Haidinger's  many  namei 
are  always  right  and  good. 

6.  In  forminff  names  from  the  Greek  or  Latin  the  termination  ite  is  added  to  th( 
senitive  form  slier  dropping  the  vowel  or  vowels  of  the  last  syllable,  and  any  follow 
mg  letters.  Thns,  jul^Xo^  makes  jx^Xavo^  (melanos)  in  the  genitive,  and  gives  the  nam< 
melanite.     The  Greek  language  is  the  most  approved  source  of  names. 

I.  In  compounding  Greek  words  the  same  elision  of  the  Greek  genitive  is  mad< 
for  the  first  word  in  the  compound^  provided  the  second  word  be^ns  with  a  vowel 
if  not,  the  letter  o  is  inserted.  Thus,  from  trvp^  genitive  fl'upof  (puros)^  and  opfi< 
{artkos)^  comes  pyrorthite  ;  and  from  the  same  and  f cvoc  {xenoa)  comes  pyroxene. 

8.  The  liberty  is  sometimes  taken  in  the  case  of  long  compounds  to  drop  a  sylla 
ble,  and  when  done  with  judgment  it  is  ifot  objectionable  ;  thus  melaconiie  has  beer 
accepted  in  place  of  melanoconite.  But  magnoferrite  (as  if  from  the  Latin  magnus 
great,  and  ferrum,  iron),  for  a  compound  of  magnena  and  iron,  or  calcimangite  for  oni 
containing  lime  and  manganese,  are  bad. 

9.  In  the  transfer  of  Greek  words  into  Latin  or  English,  the  x  {k)  becomes  c,  anc 
the  u  (u)  becomes  y. 

10.  In  the  formation  of  the  names  of  minerals,  the  addition  of  the  termination  iU 
to  proper  names  in  modern  languages  (names  of  places,  persons,  etc.),  or  names  of 
characteristic  chemical  constituents,  is  allowable  ;  but  making  this  or  any  other  sylla 
ble  a  suffix  to  common  words  in  such  languages  is  barbarous. 

II.  Names  made  half  of  Greek  and  half  Latin  are  objectionable ;  but  names  l^al 
are  half  of  Greek  or  Latin  and  half  of  a  modem  language  are  intolerable. 

12.  Law  of  Priority,  The  law  of  priority  has  the  same  claim  to  recognition  ii 
mineralogy  as  in  the  other  natural  sciences.  Its  purpose  is  primarily  to  secure  th( 
stability,  purity,  and  perfection  of  science,  and  not  to  insure  credit  to  authors. 

13.  Limitations  of  the  Law  of  Priority,  The  following  are  cases  in  which  anami 
having  priority  may  properly  be  set  aside : 

a.  When  the  name  is  identical  with  the  accepted  name  of  another  mineral  o 
earlier  date. 

6.  When  it  is  glaringly  felse  in  signification ;  as  when  a  red  mineral  is  declared  ii 
its  name  to  be  black ;  e,  g,,  Melanochroite  (p.  630) ;  or  when  a  honey-yellow  mine 
ral  is  made  to  be  ashen ;  e,  g,^  Melinopkane  fp.  263). 

c.  When  it  is  put  forth  without  a  description, 

d.  When  pubhshed  with  a  description  so  incorrect  that  a  recognition  of  the  mine 
ral  by  means  of  it  is  impossible  ;  and  in  consequence,  and  because  also  of  the  rariti 
of  specimens,  the   same   species  is   described   under  another  name  without  th( 
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^  daeriber^s  knowledge  of  the  minera]  bearing  the  fonner  name.  When,  on  the  con- 
tniy,  1  badly  descrU>ed  but  well-known  old  mineral  is  redcscribed  correctly,  there 
IB  no  propriety  in  the  new  describer  changing  the  old  name. 

Aooordioflr  to  this  canon  it  might  seem  right  that  the  name  Emerylite  should  have  been  Rubsti- 
totad  for  Margarite  (p.  606).  Yet  margarite,  though  incorrectly  described,  waR  a  species  well 
known  in  cabinets,  and  Dr.  Smith  manifested  his  appreciation  of  the  true  interests  of  science— 
ifae  end  of  all  canons — ^in  adopting  the  old  name  so  soon  as  he  had  ascertained  by  further  research 
tbe  ^entity  of  his  species  with  margarite. 

e.  YThen  the  name  is  based  on  an  uncharacteristic  variety  of  the  species.  Thup 
Sagemte  was  properly  set  aside  for  Rutile  (p.  159). 

/.  When  the  name  is  based  upon  a  variety  so  important  that  the  variety  is  best 
kft  to  K^tain  its  original  napie ;  particularly  where  this  and  other  varieties  of  the 
species,  introduced  originally  as  separate  species,  are  afterwards  shown  by  investiga 
tiOQ  to  belong  to  a  common  species.  Thus,  the  earlier  name  Augite  is  properly 
retained  as  the  name  of  a  variety,  and  Hatiy's  later  name  Pyroxene  accepted  for 
the  group,  as  explained  on  p.  214. 

g.  When  a  name  becomes  the  designation  of  a  group  of  species :  as  Miva,  Chlorite, 

A.  When  the  name  is  badly  formed,  or  the  parts  are  badly  put  together :  as  when 
tbe  terminal  «  of  a  Greek  word  is  retained  in  the  derivative ;  e .  ^,  aphanese  from 
«^»i ;  Melaconise  from  the  Greek  for  black  and  xovij ;  Rhodalose  from  the  Greek 
for  Tou-colored  and  a'.of:  (halos),  the  genitive  of  aXp,  salt,  Tlie  last  word  is  bad 
not  only  in  termination  but  in  wanting  an  h  before  the  a,  and  strictly  an  o  after  the 
rf.  Also  Siderote  (spathic  iron),  Argyrose  (silver  glance),  Chalcosine  (copper  glannc), 
&om,re8pectively,  <fi^>jpoj,  otpyupoj,  ^faXxoj.  The  ancient  Greeks  showed  us  how  the 
derivatives  from  these  words  should  terminate  by  writing  them  Sideritisy  Argy- 
nVts,  Chaleitis, 

Ignorance  or  carelessness  should  not  be  allowed  to  give  perpetuity  to  its  blunders 
nnder  any  law  of  priority. 

i.  When  a  name  is  intolerable  for  the  reasons  mentioned  in  §§  10,  11,  as  Harkise, 
from  the  German  Haarkies  (hair  pyrites) ;  Kupaphritey  from  the  German  Kupfer- 
Khaum  ;  Bleinierite,  from  the  German  Blei-Niere. 

;.  When  a  name  has  been  lost  sight  of  and  has  £ound  no  one  to  assert  its  claim 
for  a  period  of  more  than  fifty  years ;  especially  if  the  later  name  adopted  for  the 
species  has  become  intimately  incorporated  with  the  structure  of  the  science,  or 
with  the  nomenclature  of  rocks.      Thus,  although    Thallite  and  Delphinite  ante- 
date JBpidotey  it  is  not  for  the  good  of  science  that  Epidote  should  be  thrown  aside. 
Bat  where  a  name  has  not  this  importance,  and  is  unexceptionable,  the  law  of 
priority  may  be  allowed  to  have  its  course. 

The  right  to  recognition,  under  this  canon,  where  the  names  are  those  of  the  original  describer 
of  the  species,  is  strong.  But  with  regard  to  names  introduced  for  well-known  old  species  to 
replace  earlier  chemical  or  provincial  names,  the  claim  is  feebler ;  and  if  the  names  are  not  strictly 
according  to  rule,  or  are  unsatisfactory  in  mode  of  publication,  they  may  be  more  freely  modified, 
abbreviated  if  desirable,  or  rejected  altogether.  Prof.  Chapman's  "  Practical  Mineralogy,"  pub- 
lished in  England  in  1843,  affords  examples  of  the  latter  kind,  and  has  occasioned  some  embar- 
rassment. The  work  was  by  an  author  at  that  time  unknown  in  the  science  (the  preface  says, 
an  ragineer,  and  "  a  very  young  man  ") ;  it  was  small,  of  limited  circulation,  and  practical  in  its 
object,  and  therefore  one  in  which  new  names  for  old  species  would  uot  naturally  be  looked  for.  Il 
1845,  Haidinger,  then  already  a  veteran  in  the  science,  the  author  of  sever.  1  works  on  mineralogy, 
and  of  nnmerous  researches  in  its  various  departments,  issued  his  ''  Hanobuch,"  in  which  also  a 
mmber  of  old  species  were  provided  with  miueralogical  names.  Through  Chapman's  publication, 
Haidinger's  BretthaypUte  is  anticipated  two  years  by  Chapman's  HartmannUe ;  his  Freitslebenitey 
by  the  bitter's  Donacargyriie  ;  his  ChrofniUtj  by  the  latter's  Chromoferritt ;  Lis  Cuprite,hy  Buberiie; 
and  80  on.  Chapman's  names  have  ever  since  remained  unknown  or  forgotten;  while  Haidinger's 
have  Iiad  genen^  aooeptanoe  among  the  mineralogists  of  Europe,  and  are  now  the  ourreut  names. 
U  haa  seemed  that,  after  so  long  a  period  of  oblivion,  it  would  be  doing  lo  good  to  science  to  dis- 
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place  the  latter,  and  a  uaeless  eDdearor  to  attempt  it    The  later  English  Mineralogies  of  Nlooll 
(I849X  Brooke  t  Miller  (1852X  and  Gr^  k  Lettsom  (1858),  contain  none  of  Chapman's  namea. 

k.  Where  tbe^dopted  system  of  nomenclature  in  the  science  is  not  conforroedi 
to.  In  accordance  with  this  last  principle,  the  author,  believing  that  the  system 
demands  that  the  names  ot  species  should  have  as  far  as  possible,  as  above  explained, 
the  common  termination  ite,  has  changed,  accordingly,  a  number  of  the  names  in 
the  course  of  this  volume. 

14.  It  has  appeared  desirable  that  the  names  of  rocks  should  have  some  difference 
of  form  from  those  of  minerals.  To  secure  this  end,  the  author  has  written  the 
final  syllable  ite  of  such  names  with  ay;  thus  Diorite,  Eurite,  Tonalite,  etc.,  are 
written  DioryUj  Euryte^  Tonalyte,  The  y  is  already  in  the  name  Trachyte,  The 
author  has  allowed  Granite  and  Syenite  to  remain  a^  they  are  ordinarily  written^ 
since  they  are  familiar  names  in  common  as  well  as  in  scientific  literature. 

See  further,  on  Nomenclature,  the  excellent  Mineral-Namen  of  v.  KobelL 

6.   BiBLIOOBAPHT. 

« 

The  following  catalogue  contains  the  titles  of  the  works  which  are  referred  to  um 
the  following  pages,  with  their  abbreviated  titles.  As  the  value  of  these  references, 
and  of  the  various  historical  conclusions  deduced,  depends  on  their  having  been 
derived  from  the  original  publications  themselves,  the  abbreviated  titles  of  the  Jour- 
nals and  other  works  which  the  author  has  had  by  him  for  consultation  are  put  im 
black  letter ;  while  the  rest,  that  is  of  those  he  has  not  seen,  are  in  small  capitals* 
Some  titles  also  are  added  of  works  consulted,  but  not  referred  to.  Many  othef 
titles  might  have  been  inserted,  a  considerable  number  from  the  author^s  Ijjbrary  ; 
but  they  would  swell  the  list  without  increasing  much  its  value. 

The  abbreviations  of  the  more  important  words  in  the  abbreviated  titles,  and  ot*  th^ 
names  of  the  States  in  the  United  States  ^some  of  which  are  in  the  titles  and  others 
in  the  observations  on  minerals),  are  as  follows : 

Abbreviated  words, — Am.^  American  ;  Caw.,  Canada ;  C%.,  Chemistry,  Chemical, 
Chemie,  Chimie;  Fr,,  French  ;^6r.,  Geological,  Geology,  Geologie,  Geologischen  ; 
Germ.,  German  ;  J,,  Journal ;  M,,  Mines ;  Min.,  Mineralogy,  Mineralogie,  Mineralo- 
gical ;  pt,,  in  part ;  §.,  Quarterly  ;  Sc,  Set,,  Science  ;  Soc.y  Society ;  ZS,,  Zeitscbrift. 

Abbreviated  names  of  the  United  States, — Ala.,  Alabama ;  Ark,,  Arkansas  ;  CaL, 
California ;  Ct.,  Conn,,  Connecticut ;  Del,,  Delaware ;  Ga.,  Georgia ;  HL,  Illinois ; 
Ind,,  Indiana;  Kan.,  Kansas;  ICy,,  Kentucky  ;  Me.,  Maine;  Mass,,  Massachusetts; 
Md,,  Maryland ;  Mich.,  Michigan ;  Minn,,  Minnesota ;  Miss,,  Mississippi ;  Mo.., 
Missouri ;  A^.  Car,,  North  Carolina ;  AT.  II,,  N,  Hamp.,  New  Hampshire ;  AT.  J,, 
New  Jersey  ;  N,  F".,  New  York ;  0.,  Ohio ;  Penn.,  Pennsylvania ;  R,  /.,  Rhode 
Island;  S.  Car,,  South  Carolina;  Tenn,,  Tennessee;   Va,,  Virginia;  Vt.,  Vermont. 

Other  abbreviations  are  explained  below.  The  catalogue  is  divided  into  three 
parts :  1.  Periodicals  not  issued  by  Scientific  Societies ;  2.  Publications  of  Scientific 
oocieties;  3.  Independent  works  or  publications. 

In  giving  abbreviations  of  the  publications  of  Societies,  the  name  of  the  place  where 
the  Society  is  established  is  in  all  cases  stated,  and,  for  the  sake  of  uniformity,  it  is 
made  the  last  word  in  the  abbreviated  title,  a  method  whieh  it  were  well  if  always 
followed.  For  the  prominent  journals,  and  the  serials  of  some  societies,  the  time 
of  publication  of  the  successive  volumes,  or  of  the  volumes  of  every  .successive  five 
years,  is  stated.* 


♦  A  very  useful  table,  giving  the  date  of  publication  of  each  volume  of  the  journals  here  referred 
to,  might  easily  be  constructed  from  the  facts  stated.    It  may  be  made  on  paper  ruled  in  squares 
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1.  Periodicals  not  isiued  by  SdtnHfic  Societies. 


1.- 


Alk,  cr  AfhandL  Af handlingar  i  Fisik,  Kemi  och  Mineralogie,  otc^  utgifhe  af  Hisinger  k 
BeneUua.    VoL  1,  1806;  -J,  '07;  3,  »10;  4,  '15;  6,  tf,  '18. 

Am.  J.  Sci.  American  Joamal  of  Science  and  Arts.  1st  series,  50  vols.,  8yo ;  conducted  by  B 
Sillimaii,  1818-1839 ;  with  J3L  Silliman,  Jr.,  from  1840.  Four  numbers  to  vol.  1,  and  two  tc 
subsequent  vols.  VoL  1,  Na  1,  Aug.,  1818;  No.  2,  Jan.,  '19;  No.  3,  Mar., '  i  9 ;  No.  4 
June,  U9;  vol  2,  Ap.,  Nov.,  '20:  8,  Feb.,  May,  '21 ;  4,  Oct,  Feb.,  '21,  '22;  5,  June,  Sept 
'2i;  6,  Jan.,  May,  '23;  7,  Nov.,  Feb..  '23,  '24;  8,  May,  Aug.,  '24;  9,  Feb.,  June,  '25;  10, 
Oct,  Feb.,  '25,  '26;  11,  June,  Oct,  '26;  12,  13,  Mar.,  June,  Sept,  Dec,  '27;  afterward 
regularly  on  the  first  of  April,  July,  Oct,  Jan. ;  vols.  14,  15,  in  '28,  '28-'29 ;  24,  25,  m  '33, 
'33-';<4;  34,  .S5,  in  '38,  '38-'39 ;  then  regularly,  Jan.,  May,  July,  Oct,  36,  37,  m  '39;  38, 
39,  in  '40 ;  48,  49,  in  '50 ;  50,  Index  volume. 

2d  ser^  by  the  same  and  James  D.  Dana,  untU  1865,  after  which,  by  B.  Silliman  and 
James  D.  Dana;  from  1851,  aided  by  A  Gray  and  W.  Gibbs;  '53  to  '66,  by  L.  Agassiz; 
from  '63,  by  G.  J.  Brash  and  8.  W.  Johnson ;  from  '64,  by  H.  A.  Newton.  2  vols.  ann. ; 
1,  2,  1846;  11,  12,  '51;  21,  22,  '56;  .Si,  32,  '61;  41,  42,  '66;  whence,  49,  50,  1870.  An 
index  to  10  vols,  in  each  vols.  10,  20,  30,  etc. 

Aaa-Ch.  Anuales  de  Chemie.  8vo.  Pari.«s  vols.  1-3, 1789;  4-7.  '90;  8-11,  '91 ;  12-15, '92;  16- 
18,  'i»3;  19-24,  '97;  25-27,  '98;  28-31,  '99;  then  regularly  4  v.  ann.;  32-35,  1800  ;  52- 
55,  '05;  72-75,  '10 ;  92-95,  96,  '16,  an  Index  to  vols.  31  to  60  mclusive.  Contmued  in  the 
AniL  Ch.  Phj's.  (q.  v.). 

AuLCh.  Pharm.  Annalen  der  Chemie  und  Pharmacie;  by  Wohler  and  Liebig;  from  vol  77, 
by  Wohler,  Liebig,  and  Kopp,  and  called  new  series.  8vo,  Leipzig  and  Heidelberg,  4  vols, 
ann.  VoL  1-4^  1832;  13-16,  '35;  3;^36,  '40;  53-56,  '45;  73-76,  '50;  93-96,  '55;  113- 
116,  '60;  133-1.36,  '65;  153-156,  '70.  Supplomentband,  1,  1861;  2,  '62,  '63;  3,  '64;  4, 
'65,  '66. 

Abil  Oh.  Phys.  Annales  de  Chemie  et  de  Physique ;  at  first  by  Gay  Lussac  et  Arago.  8vo, 
Paris;  3  vols.  ann. ;  1-3,  1816;  16-18,  '21;  31-33,  '26;  46-48, '31;  61-63, '36;  73-75, 
'40.  Vols.  67-75  made  2d  ser.,  and  numbered  1-9.  3d  ser.,  1-3,  '41 ;  16-18,  *46;  31- 
53,  '51;  46-48,  '56;  61-63,  '61;  67-69,  '63.     4th  ser.,  1-3,  1864;   16-18,  '69.  ' 

AukdlL  Annales  des  Mines.  8vo,  Paris.  Begun  in  1816  as  sequel  to  Journal  des  Mines; 
1  voL  a  year  until  1825,  and  subsequently  2  vols,  a  year.  Vol  1,  1816;  6,  '21;  10,  11, 
'25;  12,  18,  '26.  2d  ser.,  1,  2,  '27;  9,  10,  '31.  3d  ser,  1,  2,  '32;  19,  20,  '41.  4th  ser., 
1,  2,  42;   19,  20,  '51.     6th  ser.,  1,  2,  '52;  19,  20,  '61.     6th  ser.,  1,  2,  '62. 

All.  Ucs.  D*Hi8T.  Nat.  Annales  du  Museum  d'histoire  naturelle  par  les  Profosseurs  de  cet 
^tablissement,  MM.  Haiiy,  Fourcroy,  Vauquolin,  Desfontaines,  A.  L.  de  Jussieu,  GeofTroy, 
Locepede,  etc.    4to,  Paris;  vols.  1-20,  2  a  year,  1803-1815. 

Aon. Phil.     Annals  of  Philosophy.    2  vols,  ann.,  8vo,  Edinburgh.     Ist  ser.  by  Thos.  Thomson; 
vols.  1,  2,   1813;   11,  12,  '18;  15,    16,   '20.     2d  ser.,  vols.  1,  2,  1821;  11,  12,  '26.     Then 
merged  in  Phil.  Mag.  (q.  v.). 
&  E.  Ztg.    Berg-  und  hiittenmannischc  Zeltung.  4to,  Liepzig,  1  vol  ann.   Beg^n  by  Hartmann, 
and  sometimes  called  Hartmann's  Zeitung.    Now  edited  by  B.  Kerl  and  F.  Wimmer.    Vol. 

1,  1842;  4^  '45;  9,  '50;   14,  '55;   19,  '60;  24,  '65;  29,  '7o. 

BiDxo.  ZSu    Zeitschrift  f.  Physik  und  Mathematik ;  edited  by  Baumgartner  and  Ettingshausen. 

10  vda,  8vo,  1826-1832,  Wien. 
Beigm.  J.    Bergmannisches  Journal;  ed.by  A.  W.  Kohler.   12mo,  Freyberg,  Sax.   1,  2,  1788;  1, 

2,  '89;  so  to  '92;  1,2,  '93,  by  Kohler  and  Hoflinann.  Afterward,  Neues  Bergm.  J.,  of  K. 
A  H. ;  1,  1795 ;  2,  '98 ;  3,  1802 ;  4,  '16.  Contains  papers  by  Werner,  Hoffmann,  Klaproth, 
and  much  on  mineralogy. 

BthL  Univ.  Bibliotheque  Universelle  do  Geneve.  Begun  in  1816.  In  1846,  4th  series  of  36 
Tola,  commenced,  and  the  sdentifio  part  of  the  l^view  takes  the  title.  Archives  des  Sci- 
ences physiques  et  Naturelles.    5th  series  commenced  in  1858. 

Brace  Am.  Min.  J.  The  American  Miuoralogical  Journal ;  conducted  by  Archibald  Bruce,  M.D. 
Only  1  vol,  8vo.  Begun  Jan.,  1810;  No.  1,  62  pp.,  1810,  and  2,  to  p.  126,  '10;  3,  to  p. 
190,  '11 ;  4»  to  end,  p.  270,  '13. 

Can.  Nat.  Canadian  Naturalist  and  Geologist  8vo,  Montreal  VoL  1,  1856;  5,  '61 ;  8,  '63; 
2d  ser.,  vol  1,  '64;  2,  '65;  3,  '66. 

hariog  the  years  in  succession,  beginning  with  1770,  at  the  top  of  the  columns  of  squares,  the 
tiUes  of  the  several  journals  to  the  left^  and  the  number  of  the  volume  or  volumes  of  each  issued 
each  year  in  the  column  for  that  year.  Such  a  table  was  constructed  by  the  author,  with  refe- 
rence to  the  preparation  of  this  edition.  It  would  be  a  vast  benefit  to  science  if  a  series  of  such 
tables,  containing  all  journals  of  importance,  and  also  the  publications  of  societies,  could  bo  made 
out  and  e.  graved,  and  thus  placed  witliln  the  reach  of  students  in  science. 
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Can.  J.    CaDadian  Journal  of  Indastiy,  Science,  and  Art.     Toronto,  Canada ;  2d  ser.,  toL  1 

1856;  5,  '60;   10,  »66;  11,  '66,  '67. 
Oh.  Oaz.    Chemical  Gazette,  by  W.  Francis.    8yo,  London;  1  vol  ann.  after  yoL  1,  of  1842,  8 
Oh.  News.    Chemical  News ;  edited  bj  W.  Crookes.    Sm.  4to,  London,  2  y.  ann ;  vols.  1,  S 

I860;  11,  12,  '66;  21,  22,  '70. 
Orell's  Ann.    Chemische  Annalen :  by  L.  Crell.    40  vols.,  1 2mo,  Helmstadt  u.  Liepzig ;  toLb.  nmn 
I  bered  1,  2,  for  each  year,  from  1784  to  1803  inclusive. 

Dingier  J.    Polytechnisches  Journal ;  by  J.  G.  &  E.  M.  Dingier.     3  vols,  ann^  Svo,  Augsburg 

Begun  in  1820;  vol.  187,  in  1868. 
Dublin  Q*  J.  Sci.    Dublin  Quarterly  Journal  of  Science ;  edited  by  Bev.  S.  Haughton.   6  vols 

8vo,  1861-'66,  Dublin. 
Ed.  J.  Sci.    Edinburgh  Journal  of  Sdence ;  edited  by  D.  Brewster  (often  called  Brewster's  J.J 

Svo,  Edinburgh,  2  vols.  ann.     Ist  ser.,  vol  1,  1824 ;  2,  3,  '25 ;  6,  7,  '27  ;   10,  *29.     2d  ser. 

voL  1,  1829;  2,  3,  '80;  4,  5,  '31 ;  6,  '82.    Merged  in  PhiL  Mag. 
XSd.  PhiL  J.    Edinburgh  Philosophical  Journal ;  edited  by  Brewster  and  Jameson.   8vo,  2  vols 

ann.;  vol  1,  1819;  2,  8,  '20;  6,  7,  '22;  10,  '24;  edited  by  Jameson  alone,  11,  1824;  12 

13,  '26 ;   14,  '26.    Becomes  Ed.  N.  Phil.  J.  (q.  v.). 
Ed.  N.  PhiL  J.    Edinburgh  New  Philosophical  Journal ;  edited  by  Prof.  Jameson  (often  oallei 

Jameson's  Journal).     8vo,  2  vols.  ann.     Ist  ser.,  vol  1,  1826;  2,  3,  '27;  12,  13,  '32;  21 

23,  '37;  32,  83.  '42;  42,  43,  '47;  62,  63,  '52;  66,  57,  '64.     2d  ser.,  vols.  1,  2,  1866;  11 

12,  '60;   19,  20,  '64.     Here  ends. 
Ebman's  Arch.    Archiv  fur  wissenschaftliche  Russland.     Begun  in  1841 ;  1  vol  ann.    VoL  1 

1841;   11,  '61;  21,  '61,  etc 
Oehlen's  J.    Neues  allg.  Journal  dor  Chemie ;  by  A.  F.  Gehlen.   6  vols.,  Berlin ;  1,  1803  ;  2,  3,  '04 

6,  '06.     2d  ser.,  under  the  title  Journal  fiir  die  Chemie  uud  JPhysik  und  Mineralogie, ! 

vols.,  Berlin;  1,  2,  1806;  6,  6,  '08;  9,  '10.     Afterward, Schweigger's  Journal (q.  v.)  begu 

at  Nuremberg. 
Oilb.  Ann.    Annalen  der  Physik ;  conducted  by  L.  W.  Gilbert.    Svo,  Leipzig,  30  vols. ;  Is 

series,  1799-1808;  then  80  vols.,  2d  ser.,  1809-'18;  then  Annalen  d.  Phys.  und  der  Phy 

sikalischen  Chemie,  16  vols.,  3d  ser.,  1819-'23.    The  vols,  of  the  several  series  usuallj 

counted  consecutively;   1,  2,  1799;  afterward  3  vols,  a  year,  8-6,  180();   13-16,  '08;  28- 

30,  '08;  43-6,  '18;  68-60,  '18;  73-6,  '23;  76,  '24.    Aflerwaid  continued  as  Poggendorff'i 

Annalen  (q.  v.). 
J.  D.  M.    Journal  des  Mines.    Svo,  Paris.    In  monthly  nos.    2  v.  ann. ;  1,  2,  1797;  11,  12,  1802 

21,  22,  '07  ;  81,  82,  '12;  37,  38,  '15.     Continued  after  in  Annales  des  Mines  (q.  v.). 
J.  de  Phys.    Journal  de  Physique.  4to,  Paris,  2  vols.  ann.    Edited  by  Abbe  Rozier  (and  hena 

called  Rozier's  J.),  for  vols.  1-43  (for  a  time  with  also  Mongez,  Jr.);  by  Delametherii 

for  vols.  44-84;  and  afterward  by  BlauiviUe.     Two  introductory  vols.,  1771,  1772;  vols.  1 

2,  1773;   11,  12,  '78;  22,  23,  '83;  32,  33,  '88;  42.  4.3,  '93;  44,  46,  '94  (French  Revolu 

tion);  46,  47, '98;  65,57,  1803;  66,  67, '08  ;  76,  77, '13;   86,  87, '18;  94,96,  '22;  90,  1823 
J»  pr.  Oh.    Journal  fiir  praktische  Chemie.    Svo,  Leipzig,  3  vols.  ann.     Begun  in  1834;  firs 

edited  by  Erdmann  &  Schweigger-Seidel  (see  Schweiggor  J.) ;  from  1 838  by  E.  &  Marchand 

from  1852,  by  E.  &  Werther.     Vols.  1-3,  1834;   19-21.  '40;  34-36,  '45;  49-51,  '50;  64- 

66,  '65;  79-81,  '60;  94-96,  '65;  109-111,  '70.     Preceded  by  J.  f.  pr.  und  (Ekonomischi 

Chemie,  18  vols.  8vo,  3  vols,  ann.,  begun  in  1828. 
Jahrb.  Min.    Jahrbuch  fiir  Mineralogie,  Geognosie,  Geologic,  und  Petrefaktenkuude :  edited  bj 

K.  C.  V.  Leonhard  &  H.  G.  Bronn.    Svo,  Heidelberg,  1  vol  ann.     1830-32,  4  Nos.  a  year 

after  '32,  6  Nos.,  and  called  Neues  Jahrbuch  etc.      VoL  1,  1880;  6,  '35  ;   11,  '40;   16,  '45 

21,  '50;  26,  '65;  31,  '60;  36,  '65;  41,  '70. 
Arsb.        )  Arsberattelser  om  framstegen  i  Kcmi  och  Mineralogi,  af  Jac.  Berzelius.    In  German 
Jahreab. )     Jahresbericht  iiber  die  Fortschritte  der  Chemie  und  Mineralogie.    Svo ;  usoallj 

designated  by  the  year.     Commenced  with  1821.     Vol  1,  1821;   11,  '31;  21,  '41;  30 

1860 ;  the  last  three  vols  by  Svanberg.     Continued  in  the  Giessen  Jahresbericht,  issue< 

by  Liebig  &  Kopp,  from  1847  to  '66 ;  by  F.  Zamminor,  '57  ;  Kopp  &  Will,  in  '58  ;  and  Wil 

alone  from  '68  on.    The  first  vol  covers  the  years  1847,  '48. 
Hant.  Arch.  Min.    Archiv  fur  Mineralogie,  Geognosie,  Bergbau  und  Hiittenkunde.     26  vole 

Svo,  1829-1856,  Berlin.     Edited  for  vols.  1-10  by  C.  J.  B.  Karsten;  later  by  Earsten  i 

V.  Dechen. 
Kastn.  Akch.  Nat.    Archiv.  fur  die  gesammto  Naturlehre ;  edited  by  K.  W.  G.  Kastner.     Svc 

Nuremberg.     27  vols.,  8  vols,  ann.,  1824-'36. 
EelL  &  Tiedm.    Nordamerikanischor  Monatsbericht  fiir  Natur-  und  Heilkunde ;  edited  by  Di 

W.  Keller  &  Dr.  H.  Tiedemaun.     4  vols.,  Svo,  Philadelphia.      Vol  1,  1850;  2,  8,  '61 

4,  '62. 
Lempe's  Mag.    Magazin  fiir  die  Bergbaukunde,  by  J.  F.  Lempe.     Dresden,  vols.,  Svo,  1,  1785 

2,  3,  '86;  4,  '87;  then  1  vol  ann.  till  11,  '94;  12,  '98;  13.  '99. 
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Llhstitixt.  L'lnstitat,  a  weekly  journal  in  small  foL,  Paris,  1  voL  ann. ;  begun  in  1832.  36tl: 
Tear  or  voL  in  1868. 

•  

Mift.  Nat.  Heltet.  Magasdn  fiir  die  Nalurkunde  Helvetiens ;  herausg.  A.  Hopfner,  Zurich 
Begun  in  1787. 

MoITi  Bfem.  Efemeriden  der  Bergp-  und  Hiittenkuude ;  edited  bjC.  E.  Ton  Moll.  5  vols. ;  1, 
1805,  at  Munchen ;  afterward  at  Numberg,  2,  '06 ;  3,  *07 ;  4,  '08 ;  6,  '09.  Preceded  by 
T.  Mollis  Jahrb.  f.  B.  H.,  Salzburg,  6  vols.,  1797-1801;  and  Annalen  id.,  Salzbu)-g,  8  vols., 
1802-'C4. 

Nicholson's  J.  Journal  of  Natural  Philosophy,  Chemistry,  and  the  Arts ;  by  Wm.  Nicholson. 
London,  1st  ser.,  5  vols.,  4to,  voL  1,  1797;  5,  1801.  2d  ser.,  36  vols.  8yo,  vol  1,  18<)2; 
36,  I8I3. 

Nn  Mao.    Nyt  Magazin  for  Naturvidenskabeme ;  by  0.  Langberg.     8vo,  Christiania. 

PhiLBIag.  Philosophical  Magazine.  8vo,  London.  1st  ser.  by  Tilloch,  2  or  S  vols,  a  year;  1, 
2,  1798 ;  3-5,  '99 ;  6-8,  1800 ;  21-23,  '05  ;  30-32,  »08 ;  33,  34,  '09  (thence  2  v.  ann.) ;  35- 
36,  '10;  45,  46,  '16;  55,  56,  '20;  65,  66,  '25;  67,  68,  '26.  2d  ser.,  or  PhUosophical  Maga- 
zine and  Annals  of  PhLlosophy,-2  v.  ann.;  1,  2,  1827 ;  11,  '32.  3d  ser.,  London  &  Edin-  ^ 
burgh  PhiL  Mag.;  1,  1832;  2,  .3,  '33;  12,  13,  '38;  22,  28,  '43;  32,  38,  '48;  36,  37,  '50. 
4th  ser.,  L.,  E.  &  Dublin  PhiL  Mag.,  1,  2,  1851 ;   11,  12,  '56;  21,  22,  '61 ;   SI,  32,  '66. 

Pogg.  or  Pogg.  Ann.  Annalen  der  Physik  und  Chemie ;  edited  by  J.  0.  Poggendorff.  8vo, 
Leipzig.  3  vols.  ann.  Preceded  by  QQbert's  Annalen  (q.  v.).  Vols.  1,  2,  1»24  ;  3-5,  '26  ; 
18-20,  '80;  27-29,  '33;  80,  Index  vol;  31-33,  '34;  34-86,  '85;  49-51,  '40;  6.V66,  '45; 
79-81, '50;  94-96, '55 ;    109-111, '60;    124-126,  '65;   139-141,  '70. 

Q.J.8cL  Brandos' Quarterly  Journal  of  Science.  8vo,  2  vols.  ann.  after  1819.  Published  by 
the  Royal  Institution.  VoL  1,  1816;  2,  8,  '17,  '17-'18;  4,  6,  '18;  6.  7,  8,  '19;  9,  10,  '20; 
19,  20,  '26;  27,  28,  '29. 

Rec  Gen.  ScL  Records  of  General  Science ;  by  Thos.  Thomson.  4  vols.,  8vo,  Edinburgh.  Vols. 
1,  2,  1835;  8,  4,  '36. 

Reviflta  Minera.  Revista  Miners,  Periodioo  cientifico  e  industrial  rcdactado  per  una  Sociedad 
de  Ingenieros.     2  vols.,  8vo,  Madrid.     VoL  1,  1860;  2,  '61. 

Scherer's  J.  Allgemeines  Journal  der  Chemie ;  conducted  by  A.  K.  Scherer.  10  vols.,  Leip- 
zig und  Berlin;  1,  1798;  2,  3,  1799;  6,  7,  1801;  10,  '03.  Continued  as  Gehlen's  Jour- 
uai  (q.  v.). 

Schweigg.  J.  Journal  fiir  Chemie  und  Physik  ;  conducted  by  J.  S.  C.  Schweigger.  Niimberg, 
8vo.  Also  under  the  title  Jahrbuch  der  Chemie  und  Physik.  3  vols,  a  year;  1-3,  ISll ; 
16-18,  '16;  28-30,  '20;  afterward  i.ssued  by  Schweigger  &  Meiuecke;  then  by  J.  8.  C. 
Schweigger  t  Fr.  W.  ^^chweigge^-Seidel ;  then  by  Fr.  W.  Schweigger-Seidel ;  31-33, 
1821 ;  46-48,  '26;  61-63,  '31  ;  67-69,  '33.  The  next  year  began  the  J.  pr.  Ch.  (q.  v.), 
by  Erdmann  k  Schweigger-Seidel 

Tych.  Bflin.  Taschenbuch  fur  die  gesammte  Mineralogie,  von  C.  C.  Leonhard.  18  vols.,  12mo, 
Frankfurt  a.  M.,  1  vol  ann.     VoL  1,  1807  ;  4,  '10;  9,  '15  ;  14,  '20 ;   18,  '24. 

2.  Transactions y  etc.^  of  Scientific  Societies, 

Abh.  Ak.  Berlin.    Abhandlungen  der  koniglichen  Preuss.  Akademie  der  Wissenschaften  zu 

Berlin.    4to,  BerUn.    VoL  1  (for  1804-181 1)  issued  in  1815. 
AfiHAUDL.  Senk.  GEa  Fbankfurt.     Abhandlungen  von  d.  Senkenbergischen  naturforschenden 

GeaeUschaft  zu  Frankfurt.  Begun  in  1854.  VoL  vii.  in  1868. 
Ak.  EL  Stockholm.  K.  Vet-Academincns  llandlingar,  Stockhohn. 
Amer.  Assoc.    Proceedings  of  the  American  Association  for  the  Advancement  of  Science.   8vo. 

YoL  1,  meeting  at  Philadelphia  in  1848  ;  2,  at  Cambridge  in  '49;  3,  at  Charleston  in  '50; 

4,  at  N.  Haven,  '60;  6,  at  Cincinnati,  '51 ;  6,  at  Albany,  '51  ;  7,  at  Cleveland,  '53 ;  8,  at 

Washington,  '54;  9,  at  Providence,  '55;   10,  at  Albany,  '66;  11,  at  Montreal,  '57;  12,  at 

Baltimore,  '58;   13,  at  Springfield,  '59;  14,  at  Newport,  '60;  16,  at  Buffalo,  '66;  16,  at 

Burlington,  '67. 
Ann.  I«yc.  N.  Hist.  N.Y.    Annals  of  the  Lyceum  of  Natural  History  of  New  York.    Began  in 

1824.    VoL  8  unfinished  in  1868. 
Anseig.  Ak.  Wien.    Anzeiger  der  K.  K.  Akad.  d.  Wissenschaften.    8vo,  Wien.    Begun  m  1864. 

1  voL  ann. 

kk.  Munchen.  Sitzungsberichte  der  K.  bayerischen  Akad.  der  Wiss.  zu  Miinchen  (Munich) 

8vo. 

kk.  Wien.    Sitzungsberichte  der  K.  K  Akad.  der  Wiss.,  Wien  (Vienna).    Commenced  io 

1848,  8vo. 

Berlin.    Monatsberichte  der.  K.  Preuss.  Akad.  der  Wissenschaften  zu  Berlin.    8vo 

Begun  in  1S36. 


•  •• 
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nied.  Om.  B^im.    Sitzungsberichte  der  niederrfaeinischen  Gesellsclia  t  in  Bonn. 

with  Verb,  aat  Ver.  Bonn. 
Ber.  SACB6  Ges.  LBiPSza    Bericbte  der  K.  sachs.  Qeaellschaft  der  Wiss.,  Leipsic. 
Boll.  Ac.  St.  Pet.     Bulletin  Scientiflque  de  I'Acad.  Imperiale  des  ScieDces  de  St  Petenb.    4tG^ 

St.  Petersburg.     Vol.  1,  1858;  10,  1867.     Preceded  by  the  two  BuUetins,  B.  pbjsioo* 

mathematique,  17  volfl,  4to,  and  B.  historico-philologique,  16  vols.,  4to:  and  these  two 

preceded  by  the  one  Bull  Scientifique,  10  vols.,  4to. 
Bull.  Sec.  Oh.    Bulletin  mensuel  de  la  Sodete  Chemique  de  Paris.    8yo,  1  vol.  ann. 

2d  ser.  begun  in  1860.     Vol.  9  in  1868. 
Bull.  See.  G.    Bulletin  de  la  Soci^t^  Gteologique  de  France.    8yo,  Paris.     1st  ser.,  rol.  1,  1830* 

'31;  2,  '81-\S2;  3,  '32-'83 ;  4,  '33-'34;  6,  '34;    6,  '.34-'35;    7,  '35-'86;  12,  »40-'41 ;   14^ 

'42-'48.     2d  ser.,  voL  1,  '48-»44;  6,  '48-'49;    11,  '63-'54;   16,  '68-'59;  21,  »63-'64;  2€, 

'68-'69. 
Bull.  Soc.  Imp.  Nat.  Moacou.    Bulletin  de  la  Soc.  Imperiale  des  Naturalistes  de  Moscoo.    8tol 
O.  R.    Comptes  Bcndus  des  Stances  de  TAcademie  des  Sciences.   4to,  2  vols,  ann.;  vol.  1, 1835 ; 
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whole  work  is  extant,  but  sufficient  to  show  that  the  author  was  precise  in  his  knowledge 

of  minerals  and  careful  in  the  btatement  of  facts.     T.  bom  alK>ut  37 1  B  c,  and  d.  W 

B.C. 

Thomson,  Min.,  1802,  1836.    Outlines  of  Mineralogy,  Geolo^,  and  Mineral  Analysis;  byT. 

Thomson.     2  vols.,  8vo,  Loudon,  1836.    A  treatise  on  Mineralogy  published  also  with  pre- 
ceding editions  of  his  Chemistry,  the  earliest  in  1802. 
UUmann,  SysL-tab.  Ueb.    Systematisch-tabellarische  Ueborsicht  der  min.-einfachen  FodsilieD; 

by  J.  C.  Ullmann.    Small  4to,  Cassel  and  Marburg,  1814. 
Volger,  Studien,  etc.    Studien  zur  Entwicklungsgeschichte  der  Mineralien ;  by  Gr.  H.  0.  Vali> 

ger.    8vo,  Ziirich,  1854.    Other  works  :  EutwickL  dor  Min.  d.  Talk-Glimmer  Familie,  1865: 

Arragonit  und  Ealcit,  1855;  Monographie  des  Borazites,  Hannover,  1855;  Epidot  una 

Granat,  Beobachtungcn  iiber  das  gegenseltige  Verhaltniss  dieser  Krystalle,  Ziirich,  1855; 

Erystallographie,  Stuttgart,  1854. 
Vogl's  Joach.    Gangverhaltnisse  und  Mineralretchthum  Joachimsthals ;  by  J.  FL  Yogi.    8vo, 

TepUtz,  1857. 
WalL,  or  WalL,  Min.    Mineralogia,  ellor  Mineralriket;  by  J.  G.  Wallerius.    12mo,  Stockholm, 

1747. 
WalL,  Pr.  TrL    French  edition  of  Wallerius's  Min.  of  1747.     2  vols.,  8vo,  Paris,  1758.    Pub- 

Ushed  anonymously. 
WalL,  Min.,  1772,  '76.    Systema  Mineralogicum.    8vo,  Hohniie,  voL  1,  1772 ;  2,  ^6. 
WalL,  Min.,  1778.    Syst.  Min.    2  vols ,  8vo,  Vienna,  1778. 
Waltersh.,  Vulk.  Oest.    Ueber  die  vulkanisclien  Gtosteine  in  Sicilien  und  Island  (loelandX  vni 

ihre  submarine  Umbildung ;  by  W.  Sartorius  v.  Waltershausen.     8vo,  (TOttingen,  1858. 
Watts  Diet.  Oh.    Dictionary  of  Chemistry;  by  H.  Watts.    4  vols.,  1868,  '64,  '65,  '66;  a  fiftl 

yet  to  be  issued. 
Wem.,  AuBS.  Kennz.  Foss.    Von  d.  ausserlichen  Kennzeichen  d.  Fossilien ;  by  A.  Q.  Werner 

8vo,  Leipzig,  1774. 
Worn.,  Ueb.  Oronst.     Kronstedt's  Yersuch  einer  Min.  iibersetzt  und  vermehrt  von  A.  G.  Wer 

ner.     Vol  1,  part  1.    Leipzig,  1780. 
Warn.,  Min.-Eab.  Pabst.    Yerzeichniss  des  Mineralien  Kabinets  des  Herm  K.  K  Pabst  m 

Ohain;  by  A.  G.  Werner.     2  vols.,  Freiberg,  1791,  '93. 
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Wem^  Zjetst.  Min.  Syit.    Letztes  MiDoral-STstem.  8yo,  Freiberg  &  Wien,  1817.   A  Catalogue 

with  notes.    Weroer.or  his  scholars  issued,  from  time  to  time,  a  tabular  synopsis  of  his 

Mineral  sjrstem  revised  to  the  time  of  publication,  on  folio  sheets,  or  published  them  in 

other  worics.    The  earliest  after  that  of  Werner's  Cronstedt  was  issued  bj  Hofmaun  in 

Bergm.  J.,  1789,  vol  1,  p.  369.    Emmerling's  Min.,  i  1799.  contains  thesjmopsis  of  1798, 

and  Ludwig's  Min.  contains  that  of  1800  and  1803.    Leouhard's  Tasch.,  iii.  261,  that  of 

1809. 
Wefltmmb,  KL  Phys^-Oh*  Abh.   Kleme  pbysikalisch-chemische  Abhandlungen ;  by  J.  F.  West- 

rumb.  8vo,  Leipzig,  vol.  1,  1786;    2,  '»7 ;  3,  '88;   4,  '89;   Hannover,  5,  6,  '93;  7,  '95; 

8, '97. 
Withiing,  TrL  Bergm.  Soiagr.    Outlines  of  Mineralogy,  trl  from  the  original  of  Bergmann ; 

by  Wm.  Withering.     8vo,  1783  (Reprinted  in  voL  2  of  Mem.  and  Traces  of  the  late  Dr. 

Withering,  London,  1822). 
Whitney,  Lake  Sup.    Report  on  the  Geology  of  the  Lake  Superior  Land  District ;  by  J.  W. 

Foeterand  J.  D.  Whitney.     8vo,  Part  1,  1860;  2,  '61. 
Whitney,  Met.  Wealth.    The  Metallic  Wealth  of  the  United  States,  described  and  compared 

with  that  of  other  countries ;  by  J.  D.  Whitney.    8vo,  Philadelphia,  1864. 
Whitney,  BCias.  Ijead  Region.    Report  of  a  Geological  Survey  of  the  Upper  Mississippi  Lead 

Bi^on ;  by  id.    (Made  by  authority  of  the  State  of  Wisconsin.)    8vo,  1862. 
Whitney,  Rep.  G.  OaL    See  Rep.  G.  GaL 
Whitney,  Bers.  Blowpipe.    Berzelius  on  the  Blowpipe  ;  translated  by  J.  D.  Whitney.    8vo, 

Boston,  1846. 
WoODWABD,  Fofis.    Fossils  of  all  kinds  digested  into  a  Method  suitable  to  their  mutual  Relation 

and  Affinity.    8vo,  London,  1728. 
Zepharovich,  Min.  lies.  Mineralogisches  Lexicon  fur  das  Kaiserthum  Oesterreich ;  by  V.  R.  v. 

Zepharovich.     870,  Wien,  1869. 

The  works  in  the  above  catalogue  which  are  most  important  for  the  stady  of  the 
history  of  mineral  species  are  the  following,  the  order  cited  bein^  that  of  time : 

Theophrastus ;  Dioscorides ;  Pliny's  Natural  History ;  AgricoWs  works ;  Linnajus'a 
Syatema  Naturae,  Ist  ed.,.1735;  Wallerius's  Mineralogy  in  the  original  Swedish, 
1747  (the  first  systematic,  descriptive  work,  following  in  its  system  of  classification 
mainly  the  1st  edition  of  LinnsBus,  which  the  author  alludes  to  in  his  preface, 
viiong  other  Swedish  works  by  Forsius,  HisBme,  Bromell,  and  Swedeuborg); 
Cronstedt's  Mineralogy,  1757  (a  new  chemical  system);  Linnscus's  Systcma Natnrae, 
10th  ed.,  1768;  Rome  de  Lisle's  Crystallographie,  1772,  1783  (the  first  systematic 
effort  to  apply  the  principles  of  crystallography  to  the  science) ;  Wallerius's  Min.  of 
1772,  1778  (the  system  and  facts  are  little  changed  from  the  earlier  edition) ;  Wer- 
ner on  the  External  Characters  of  Minerals,  1774,  and  his  Cronstedt,  1780;  Berg- 
mann's  Opuscula,  1780,  and  Sciagraphia,  1782;  Hotmann's  exposition  of  Werner's 
system  in  the  Bergm.  J.,  1789 ;  Emmerling's  Mineralogy,  1793-97,  and  1799-1802 ; 
Lenz'a  Mineralogy,  1794;  Klaproth's  Beitrage,  1795-1810;  Karsten's  Tabellcn, 
1800;  Hauy's  Treatise  on  Mineralogy,  1801;  lieuss's  Mineralogy,  1801-1806; 
Ludwig's  Werner,  1803,  1804;  Mohs's  Null  Kab.,  1804;  Karsten's  Tabellen,  1808; 
Lucas's  Tableau,  part  1,  1806  (giving  views  of  Hauy  of  1801  and  1801  to  1806) ; 
Brongniart's  Mineralogy,  1807;  Hatty's  Tableau  comparatif,  1809;  Ilausmann's 
Handbuch,  1813 ;  Hoffmann's  Mineralogie,  1811-1817  ;  Ullmann's  Uebersiebt,  1814 ; 
Jameson's  Mineralogy,  1816,  1820;  Werner's  Last  Mineral  System  (Letztes,  etc.), 
1817;  Cleaveland's  Mineralogy,  1816,  1822;  Bcrzelius's  Nouv.  Systeme,  1819; 
Leonhard's  Handbuch,  1821,  1826;  Mohs's  Mineralogy,  1822;  Haidinger's  transla- 
tion of  Mohs,  1824 ;  Breithaupt's  Charakteristik,  1820, 1823, 1832 ;  Beudant's  Trea- 
tise, 1824,  1832 ;  Phillips's  Mm.,  1823, 1837 ;  Glocker's  Mim,  1831, 1839 ;  Shepard's 
MiiL,  1832-35,  and  later  editions;  von  Eobell's  Grundzuge,  1838;  Mohs's  Min.« 
1839;  Breithaupt's  Min.,  1836-1847  ;  Haidinger's  Handbuch,  1845;  Hausmann'a 
Handbuch,  1847  ;  Dufr^noy's  Min.,  1844-1847  (also  1856-1859) ;  Glocker's  Synop. 
as,  1847;  Brooke  Se  Miller,  1852;  von  Kobell's  Tafeln,  1853;  Ranimelsber^s 
Handwdrterbuch  and  Supplements,  1841-1853;  Kenngott's  Uebersicht,  1844-1865 
DesCloizeaox's  Mineralogy,  1862 ;  von  Kobell's  Geschichte,  1864. 


7.  Arkotatkd  Indkx  to  tbb  UaErm.  Mbtals  and^Metallic  Orkb. 

OOLD.—KaUm  Goldli).*  Distinguished  fiYun  dl  mine  rata  U  retemblea  bf  [U  flalteaing  ut 
D  hummer;  iu  cattin)(  like  lead,  although  considerablf  harder;  its  roBUtiog  the  actios  of  ni 
BPiil,  hot  or  cold ;  iCa  high  apeciflc  grflvity. 

Gjld  also  occura  in  Gold  Anutigam  (1 1),  SylvanUe  (98),  A'a^yojife  (9!i),  Ptltiie  (58A),  and  C 
veiile  (Supplemeat).    Also  BometiDKB  in  tncea  iQ  Pyritc,  G«leaite,  Chalcopjrlta,  Native  Tellnri 

PLATINUif.— IRIDIUM.— PAIXADHJM.—A'aJiw!  PlaHiium  (3),  the  source  of  the  pUtii 
or  Lt»iimercL>,  is  dietioguiehed  by  the  eame  teats  ae  gold ;  and  it  is  mainlj' on  account  of  its  i 
Icnbilitf  that  it  occurs  in  llatteDCd  grains  or  scales.  Ptatinindiam  (4)  im  another  ore  aotnen 
Imriltr.  Jridiitmine  (7)  rcsemblea  platinum;  but  it  scratches  glaaa,  and  ^vea  the  reiction 
o^iiiiinm,  beaidea  biting  rather  britile,     Satii-t  Patladinta  |5> 

SILVER.— The  iiDportantSiWer  minerals  are:  ifaiivt  Silmrr  (i),  t^cXHe  and  malleahle  likeg 
the  oal;  one  thst  hoe  a  white  color;  Argentilr  or  Sulphuret  of  Silver  (40),  bUckisb  lesd-gi 
(utling  (unlike  the  foUowingl  nearly  like  pure  lead,  cubic  in  crjstalliiation;  FyraTg)iTiU 
Pro'iiiite  or  Ruby  Silrer  ore  (I  n,  1 18),  ruby  red  to  black,  always  giving  a  bright  red  powt 
Freieilebmile  or  ^r^  Silver  ore  (ll-l),  stecl-fiTaj,  rather  brittle,  aud  powder  ateel-gray  ;  Sitpha 
or  Brittle  or  Black  Silver  ore  (l!<ni,  iron-black,  aud  giving  an  Iron-black  powder;  Oerargf/ril: 
/forn  S*er(L40),  resembling  a  dark-colored  gray  or  greenish  war,  and  cutting  like  wai ;  Si 
lite  or  Cbloro-bromid  of  Silver  (141).  like  the  lust,  but  more  greenish.  These  ores  yield  sil 
easily,  when  heated  ou  charcoal.  Besidea  theae,  Teiralitdrile  or  Gray  Copper  (I2G)  ia  ofle 
valuable  silver  ore ;  GaJeaiie  (44).  which,  although  seldom  yielding  over  aeveuty-flve  onncei 
till)  too.  aSbrda  a  cOQeideral>le  part  of  the  silver  of  commerce.  For  other  rarer  sQver  minor 
see  35,  36,  41,  42,  iS-W,  U2,  G:i,  V8,  9»,  lOS,  111,  US,  Ua,  120,  131,  133,  142,  143. 

COPPER— The  more  valuable  species  are;  Native  Copper  (12):  Chalcopyrile  or  Copptr p^i 
(18).  of  a  brnEB-yellow  color,  soratclied  easily  with  the  point  of  a  knife-blade,  ami  giving  agreeni 
black  powder;  Samhardiile  {79}  aud  CuliaiiUt  (77),  which  are  eimilar  to  the  laat,  but  pal 
Boriiile  or  PuipIt  Copper  (491,  pale  yellowish,  with  a  slight  coppery  tinge,  but  tarnishing  ei 
iially  to  purple,  blue,  aud  reddish  tints,  easily  scratched  with  a  knife-blade,  and  powder  grmyi 
Chaicaeile  or  ntreoia  Copper  (61 ),  of  a  dark  tcad-gruy  color,  and  powder  similar,  resembling  k 
silver  ores,  but  yielding  copper  and  not  silver  when  liealed  ou  charcoal;  Ttlrahedrile  or  G 
dipper  (125),  of  a  somewhat  paler  Btecl-gray  colorand  powder;  Red  Copper  {112} ;  Black  Cof 
(ITSl ;  JfaJocftite  or  Green  Carbonate  of  Caliper  (761),  of  a  bright  greon  color,  sometimes  earthj 
the  fractare  and  aomctinica  silky;  Azarile  or  .Sue  Malachile  (752),  of  a  rich  deep  blue  color,  eil 
earthy  or  vitreous  iu  lustre.  All  the  nbove  are  act«d  on  by  nitric  acid,  and  the  solution  depo 
a  red  coating  of  copper  on  a  strip  of  polished  iron ;  Chrysocolla  (3461,  a  silicate  of  copper,  reai 
bling  the  Green  Carbonate,  but  paler  green,  and  usually  having  a  close  texture  (never  fibrous 
smoolber  surface  and  aomcwliat  waiy  lustre,  although  occurring  usually  aa  an  incrustati 
.-lliiciiini  t«  or  Chlorid  of  Capper  ( 1 0!<  i,  of  deeper  green  than  Ualachite ;  Sulp/ia'e  of  Copper  (6i 
For  rarer  raineraia  containing  copper,  see  37,  38,  39,  42.  43.  46.  50,  51,  62,  8a,  S2,  100-108,  1 
111',  I2t,  124,  I2G,  154  (sulphida,  arscnida,  etc);  218,  345  (silicates);  &33-53ti,  S 38-648,  I 
0^3,  BIG,  622,  623,  63t>,  639,  644,  6Si,  liTD,  700,  705,  7tm,  71)8  (phosphates,  araenatea,  sulphatt 
7SU,  755  (carbonates). 

QUICESILTER— The  only  valuable  ore  is  Cinnabar  (64)  of  a  bright  red  to  brownieb-bl 
color,  with  a  red  powder,  and  afTording  qnicksilver  when  heated  iu  an  open  tube.  There  are  I 
Naiira  Quicksilver  (8);  Amalgam  (9);  Belenid(65);  Chlorid  and  lodid  (186,  144).  Tetrahedi 
(1/5)  sometimes  contains  this  metal. 

LEAD. —  Gaienite  (44)  ia  the  only  abundant  lead  ore ;  it  ia  a  lead-gray,  brittle  ore,  yielding  li 
when  heated  with  charcoal  The  oarbonale  (cerussite,  729),  phosphate  (pyromorphite,  4a3l,  ai 
nate  (niimetite,  494),  and  sulphate  (anglesite,  633],  are  rarely  worked  aa  ores.  For  other  V 
minerals,  see  41,  45,  46.  17,  V\),  l<;S-107.  111-114,  119,  122-124,  126,  12!i,  129  (Snlphida,  antii 
uid?,  etc);  145,  150-152  (nhlorids) ;  177,  197  (oiyds);  B02,  G39  (arsenates):  505  (autimonal 
£56  Iphosphate);  616  |tungBUle);  el7  (molybdate);  619-621,  628  (vanadates);  635,  636,  6 
641,  7uO(Mulphates);  642-04S  (chromates);  712  (selenate);  7 1 G,  T33  (carbonates). 

*  The  nombers  refer  to  the  number  of  the  ipedea. 
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ZISC. — ^The  most  important  ores  are:  1,  Sm!th8onite  or  Carbonate  of  Zinc  (123),  and  2,  Oala- 
mine  or  SUtcate  of  Zinc  (361);  they  are  alike  in  a  white,  grayish- white,  or  greenish-white  color, 
(ommonly  a  slight  waxy  histre  and  smooth  look  (often  stalactitio  or  mammillaiy),  yet  sometimes 
earthy ;  and  a  hardness  such  that  the  surface  is  scratched  with  a  knife-blade  with  some  little 
difficulty.  They  differ  in  their  action  with  muriatic  acid ;  when  the  surface  is  drusy,  the  silicate 
shows  projections  of  minute  rcctangidar  prisms.  Zincite  or  Red  Zinc  Ore  (176)  is  also  important ; 
it  is  bright  red  and  very  distinctly  foliated.  Blende  or  Sulphid  of  Zinc  (66)  is  a  common  ore,  hav- 
ing a  yellow  to  black  color  and  resinous  lustre,  and  distinctly  deavable ;  the  black  yurieties  are 
sometimes  a  little  metallic  in  lustre,  but  the  powder  is  nearly  or  quite  white.  For  other  Zinc 
minerals,  see  185,  188  (ozyds);  70  (sulphid);  57  (oxysulphid);  288,  241,  266,  270  (silicate);  634, 
666  (sulphate; ;  500  (phosphate) ;  53o,  537  (arsenate) ;  749,  750  (carbonate). 

COBALT,  NrtKEL.— The  ores  of  cobalt:  Smaltite  (S3)  and  Cchaltite  (85),  both  of  nearly  a  tin- 
white  color,  with  the  powder  grayish-black,  color  sometimes  verging  slightly  to  gray.  The  Black 
Oxyd  of  CcixUt  (218),  a  kind  of  bog  ore  and  very  impure,  is  sometimes  sufficiently  abundant  to  be 
valuable  The  useful  ores  of  nickel  are  ChloanQiite  or  the  uiocoliferous  smaltite  (83),  Geradorffiit 
or  Nickel  O/ance  (96\  NiccoUte  or  Copper  Nickel  (71),  distinguished  by  a  pale  copper-red  color,  and 
Nicadiferous  Pyirhotite  (68),  from  which  the  larger  portion  of  the  nickel  of  oommeroe  is  extracted. 
For  other  ores  of  Cobalt^  see  53,  81,  82,  84,  U5,  li7  (sulphids  and  arsenids) ;  618  (molybdate);  667 
(sulphate) ;  526,  529,  530  (arsenate) ;  748  (carbonate) ;  of  Nickel,  54,  66  (sulphid) ;  74,  87,  88 
(arseoic^l  or  antimonial);  416  (silicate);  6G8  (sulphate);  527,  529,  580  (arsenate) ;  747  (carbo- 
nate). 

MANGANESE.— Common,  as  Pyrolusite  (199)  and  Pailomekme  (^\*l\  both  Wack  or  grayish- 
Uack  ores,  and  having  little  lustre,  and  a  blackish  streak  or  powder,  in  which  last  particular  they 
are  distinct  from  the  iron  ore  CiiUed  Limonite,  with  which  they  are  often  associated,  and  also  fVom 
Hematite  or  Specular  Iron.  Wad  (218ms  an  earthy  bog  manganese,  sometimes  abundant  and 
valuable.  Jfanganite  (205)  is  abundant  in  cc^rtain  mines,  but  is  of  little  value  in  the  arts,  because 
of  its  containing  so  little  oxygen  (one-third  less  than  Pyrolusite),  to  which  fact  Beudant  alludes 
in  bis  name  for  the  species,  Acerdette;  it  differs  iVom  pyrolusite  in  its  reddish-brown  powder. 
For  other  manganese  ores,  see  52,  76  (sulphid);  73  (arsenid);  195,  196  (oxyds);  241,  262,  263 
t^%  491  (silicates);  498,  499,  531  (phosphates);  532  (arsenate);  663,  679,  680  (sulphates);  717, 
7 i I,  722,  725  (carbonates). 

CHROMIUM. — Chromic  Iron  (189),  a  grayish-black,  little  lustrous  ore,  occurring  mostly  in  Ser- 
pentine, is  the  source  of  chrome  in  the  arts.    For  different  chromates,  see  p.  614. 

IRON. — The  important  iron  ores  are :  Hematite  or  Specular  Iron  (the  aifianrrn  or  bloodstone  of 
Theophrastus)  (IHO),  characterized  by  its  blood-rod  powder,  and  occurring  either  earthy  and  red, 
or  metallic  and  dark  steel-gray;  in  the  latter  condition  very  hard,  a  knife-point  making  no  impres- 
sion ;  Magnetite  or  magnetic  iron  ore  ( 1 8»i),  as  hard  as  the  preceding,  but  having  a  black  powder, 
and  being  attractable  by  a  magnet;  Frank' inite^  an  allied  species,  containing  zinc  and  manganese 
(188);  Limonite^  called  also  brown  hematite  (20r>),  a  softer  hydrous  ore,  affording  a  brownish- 
yellow  powder,  earthy  or  semi-metallic  in  appearance,  and  often  in  mammillary  or  stalactitic 
forms;  nearly  related  to  limonite  are  gothito  (204),  turgite  (202X  and  limnite  (213);  Sidtrite  or 
Spathic  Imn  (121),  a  sparry  ore,  of  grayish,  grayish-brown,  and  brown  colors,  very  distinctly  clea- 
vable,  turning  brown  to  black  on  exfKJSure.  The  conunon  clayey  iron  ores  are  impure  ores,  either 
of  Spathic  Iron,  Limonite,  or  Hematite ;  when  the  last  they  are  red  ;  when  brown,  reddish-brown, 
or  yellowish-brown  to  black,  they  may  be  either  of  the  two  former.  One  of  the  most  common 
iron  minerals  is  Pyrite  or  sulphid  of  iron  (75),  a  pale  yellow,  brass-like  ore,  hard  enough  to  strike 
fire  with  steel,  and  thus  unlike  any  fx)pper  ore,  and  all  similar  ores  of  other  metals.  It  is  fre- 
quently mined  and  utilized  for  the  sulphur  it  contains  Marcasite  (90)  is  similar,  but  is  prismatic 
and  often  crested  in  its  forms.  PynrhoUUi  or  Magnetic  Pyrites  (68)  is  less  hard  and  paler,  or  more 
grayish  in  color.  Leucopyritc  and  Mispickel  (91,  93,  94)  are  white,  metallic,  arsenical  ores,  some- 
wtiat  resembling  ores  of  cobalt  Menaccnniie  or  Titanic  Iron  (181)  resembles  specular  iron  closely, 
but  has  not  a  red  powder ;  it  is  abundant  in  some  regions.  For  other  iron  minerals,  see  260, 
184,334,  369,  435,  436,  467,  469  (silicates) ;  473-475  (columbatos,  tantalates);  498,  499,  624,  525, 
553.557.  558,  560,  667-570,  576  (phosphates,  arsenates);  605  (borate);  610  (tungstate);  646, 
6«2,  664.  665,  672,  676,  6b2-687,  692.  696  (sulphates);  717,  719,  720  (carbonates);  758  (oxalate). 

TIN. — ^The  only  valuable  ore  is  the  Oxyd  of  Tin  or  Casaiteriie  ( 1 92),  a  very  hard  and  heavy 
nuneral  of  a  dark  brown  to  black  color,  sometimes  gray  or  grayish-brown,  without  any  metallic 
appearance  ;  the  crystals  usually  have  a  very  brilliant  lustre.  Tin  also  occurs  as  a  sulphid  (80), 
ind  is  sparingly  found  iu  ores  of  tantalum  and  some  other  mineral  species. 


Xlviii  INTRODUCTION. 

TITANITJM.— Tlie  only  ore  of  this  metal  of  any  value  is  Butile  (193). 

ARSENIC. — Kative  Arsenic  (17)  is  one  source  of  arsenic,  but  it  is  too  rare  to  be  of  much  avai 
also  Orpimeni  (27),  a  sulphur-yellow,  foliaceous,  and  somewhat  pearly  mineral,  and  Real  gar  (2C 
bright  red  and  vitreous.  Arsenic  is  mostly  derived  for  the  arts  from  the  arsenical  ores  of  iroi 
cobalt,  and  nickel 

ANTIMONY. — Siibnite  or  Gray  Antimony  (29)  is  the  source  of  the  antimony  of  commerce.  I 
is  a  lead-gray  ore,  usually  fibrous  or  in  prismatic  crystals,  and  distinguished  fVom  a  similar  ore  oi 
manganese  by  its  perfect  diagonal  cleavage  and  its  easy  fusibility.  Native  antimony  (18),  senar 
monlite  (220),  valentinite  (221),  are  sometimes  found  in  sufficient  abundance  to  be  mined.  Anti 
mony  occurs  also  in  numerous  ores  of  lead,  silver,  and  nickel ;  also  as  oxysulphid  (226). 

BISMUTH.— ^o/ive  Bismuth  (20),  the  source  of  the  metal  in  the  arts,  is  whitish,  with  a  iiuiv 
reddish  tinge,  has  a  perfect  cleavage,  and  is  very  fusible.  For  other  bismuth  ores,  see  80-33 
36,  102,  103,  121,  123,  124  (sulphids,  teUurids);  222,  228  (oxyds);  386-888  (silicates);  758  (oir 
bonate). 

8.  Abbreviations. 

For  explanations  of  the  abbreviations  Var.,  Oomp.,  Obs.,  Alt.,  Arti£,  as  headings  of  sectiooi 
in  the  descriptions  of  species,  see  p.  xi ;  of  chemical  symbols,  pp.  xi-xviii ;  of  H.,  G.,  B.B.,  O.F. 
R.F.,  p.  XX ;  of  other  abbreviations,  p.  xxxiv. 

The  fractional  expression  |,  before  the  statement  of  an  analysis  signifies  a  m^ean  of  two  anotl 
ees ;  f ,  a  mean  of  three ;  and  so  on. 

Q  in  a  formula  after  the  new  system  stands  for  an  accessory  ingredient  in  the  compound,  ani 
the  nature  of  this  ingredient  is  to  be  learned  from  the  formula  after  the  old  system  in  the 
line. 
In  the  statements  of  the  angles  of  crystals,  abbreviations  are  used  as  follows: 
pyr.^  angle  over  a  pyramidal  edge. 
has.^  angle  over  a  basal  edge. 
mac.,  angle  over  a  macrodiagonal  edge. 
brach,^  angle  over  a  brachydiagonal  edge. 
iop^  angle  between  opposite  planes  over  the  summit 
term.,,  angle  over  terminal  edge  in  a  rhombohedron. 
adj.^  angle  between  adjacent  planes. 
ov.,  over;  brachycLj  brachydiagonal;  macrod.^  macrodiagonaL 
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DESCRIPTIVE  MINERALOaT. 


The  following  are  the  general  eubdi visions  in  the  classification  of  miifo^'  . 
rals  adopted  in  this  treatise :  "*-  - 

m 

GENERAL   SUBDIVISIONS. 

I.  Native  Elements. 

n.  Compounds  :  the  mobb  negative  element  an  element  of  Sebies  II 
(See  next  page.) 

1.  binary:  Sulphids,  Tellurids,  of  Metals  of  the  Sulphur  ani 
Absenio  Gboups  (p.  26). 

2.  Binary :  Sulphids,  Tellubids,  Selenids,  Absenids,  Antehonids, 
Bismuthids,  Phosphids,  of  Metals  of  the  Gk)LD,  Ibon,  and  Tin 
Gboups  (p.  33). 

3.  Ternary:  Sulphabsenties,  Sulphanttmonites,  Sulphobismuth- 
riES  (p.  84). 

• 

III.  Compounds  :  the  mobe  negative  element  an  element  of  Sebies 
HI.,  Gboup  I.     (See  page  3.) 

1.  Chlobids,  Bbomtos,  Iodids  (p.  110). 

IV.  CoMPouia)8 :  the  mobe  negative  element  an  element  of  Sebies 
ra.,  Gboup  II. 

1.  Fluobids  (p.  123). 

V.  Compounds  :  the  mobe  negative  element  an  element  of  Series 
ni.,  Gboup  III.     Oxygen  Compounds. 

1.  Binary  :  Oxyds  (p.  131). 

2.  Ternary*  the  basic  element  an  element  of  Series  I. ;  the  acidic 
of  Series  II.  (as  silicon,  columbium,  phosphorus,  etc.) ;  the  acidific 
of  Series  III.  (oxygen) :  1,  Silicates  (p.  202) ;  2,  Columbates, 
Tantalates  (p.  512);  3,  Phosphates,  Arsenates,  Antimonat?:s, 
NiTBATEs  (p.  626) ;  4,  Bobates  (p.  693) ;  6,  Tungstates,  Molyb- 
dates.  Vanadates  (p.  601) ;  6,  Sulphates,  Chbomates,  Tellu- 
BATES  (p.  612) ;  7,  Cabbonates  (p.  669) ;  8,  Oxalates  (p.  718). 

VI.  Hydbo-Cabbon  Compounds  :  minebals  of  obganio  oeigin  (p.  720). 
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i   NATIVE  ELEMliNm 

AEKANGEMENT  OF  THE  SPECIES. 

•    •  •• 

* «    • 

*•••'*•                     Series  L                                                           Series  IL 

0 

1.  GOLD  GEOUP.                                        1.  AB8ENI0  GROUP. 

.•••.     I.  Gold. 

2.  Silver.                      17.  ARSEyio.                19,  ALLESfOimnL 

•     • 

18.  Antdiont.              20.  Bismuth. 

2.  IRON  GROUP.                                          2.  SULPHUR  GROUP. 

3.  Platlvum. 

9.  Amalgam.                  21.  Tellurium. 

4-  PLATINIBroiUM. 

10.  Arqubeitb.                 22.  Sulphur. 

6.  Palladium. 

11.  Gold- Amalgam.         23.  Srlrnsulphur. 

<{.  Allopalladtum. 

12.  Copper. 

*l.  Irtdosmuob. 

13.  Iron. 

(I),  Newjarskite. 
(2).  Sisserskite. 

14.  Zinc. 

15.  Lead. 

8.   QUIOKSILVEB. 

3.  TIN  GROUP.                                   8.  OARBON-SHJOON  GROUP. 

^<t.  Tin.  24.  DiAMOin).  25.  Graphits. 

Two  series  of  elements  are  here  recognized ;  the  first  containing  the  more  basic,  and  the  set 
one  division  of  the  more  negative.  These  two  scries  are  paraUol  in  their  subdivisions,  so  that 
arrangement  is  a  natural  one«  ^whether  read  across,  or  up  and  down,  the  page.  The  first  gn>u 
each  contains  elements  whose  compounds  have  an  odd  number  of  atoms  of  the  negative  elem 
as  I,  M,  5,  or  the  perissads  (p.  X7iii);  the  other  txDO  of  each,  an  ewsn  number,  as  2,  4,  6,  or 
artiads. 

(1).  To  the  Grold  group  of  elements  belong  also  hydrogen,  potassitmi^  sodium,  Uikium^  rubid 
Cfesiuniy  thallium;  the  atomic  ratio  for  the  oxyds  is  1  :  1,  and  the  general  formula  of  the  same 
or  R'O,  in  the  new  system  of  chemistry. 

To  the  Arsenic  group  belong  the  elements  phosphorus,  nitrogen,  columbium^  tantalum^  and  pi 
bly  boron.  In  all  but  boron,  there  are  oxyds  containing  3  and  5  atoms  of  oxygen ;  in  boro 
but  not  5. 

(2).  To  the  Iron  group  of  elements  belong  calcium^  magnesium,  afuminumj  beryllium^  co 
c<>balt^  nickel,  zinc,  cfiromium  (in  partX  rnauganese  (in  part),  lead  (in  part),  etc.     Among  the  os 
the  atomic  ratio  2  :  2  occurs  in  the  ordinary  protoxyds,  having  the  formula  RO,  us  ordinarily 
ten  (and  so  written  in  this  work),  but  ftO,  in  the  new  style  of  chemistry.   The  ratio  4  :  6  is  n 
sented  in  the  sesquioxyds,  R'O*  (ft'O*  in  the  new  system). 

To  the  Sulphur  group  of  elements  belong  also  nelenium,  vantidium,  and  probably  molybdenu) 
which  the  more  prominent  acid  has  the  atomic  ratio  2  :  6.     Here  also  may  be  included  that 
of  the  metal  chromium  which  exists  in  chromic  acid  (CrO*,  or  OrO*),  that  of  manganese  in 
ganic  acid,  and  that  of  molybdenum  in  molybdic  acid. 

(3 ).  To  the  Tin  group  belong  also  titawutn,  zirconium^  thorium.  The  promineat  oxyd  ha 
atomic  ratio  2  :  4  (RO^  or  in  the  new  system  HO^).  This  group  may  contain  also  that  sta 
kad  which  exists  in  the  oxyd  PbO^  (or  PbO') ;  and  the  same  also  of  vnanganese  existing  in  lA 
of  platinum  and  palladium  in  the  deutoxyd  state.* 

♦  The  three  states  of  a  basic  metal,  corresponding  to  the  protoxyd,  sesquioxyd,  and  deut 
of  the  same  (in  whioh  I  part  of  metal  balances,  in  its  aflinity,  1, 1^,  and  2  parts  of  oxygen^  m 


GOLD.  S 

The  CarbOD-Silicon   Group  conUliu   Otaion  and  SOkon.    Thef  »n  nloled  to  one  BDothst 

in  the  nlomic  ratie  of  their  prominent  adds  (810",  CO'),  bat  they  are  vBiy  widelj  unlike  in  many 
iMpMts,  and  reiy  atrikingly  so  in  the  minenil  componnds  or  the  two  acida.* 

e«Tiea  in. — Besidea  the  above  two  seriea  ot  elenonta.  there  ia  a  third,  consisting  ot  the  etni- 
»aSf  negative  elementa  (for  the  moat  pan  exalatdvely  negative).  The  three  gnnipa  of  thia 
Series  III.  are : 

(I).  CuLoaiKi,  BaoMiME,  Iodihi:. 

(3).  Fluokco. 

(3).    OXTORI. 

The  first  of  theM  Btoups  (like  the  same  in  Series  L  and  IL]  includes  slemetita  of  the  odd  diTi 
sioD;  the  third  of  the  nwa;  while  fluorine  ia  of  either. 

1.  OOLD.    BoL  Aldrnn.    Gediegan  Oold  Oem.    Or  natif  J)-. 

Isometrie.  Observed  planes  0, 1,  1,  »-2,  3-3,  4-2.  Figs.  1  to  8,  15, 17, 
aod  the  following :  the  octahedron  and  dodecahedron  (i.  2,  3),  most  com- 
mon. Cryetals  BOmetimes  acieular  through  elongation  of  octahedral  or 
other  forms ;  also  passing  into  filiform,  reticulated,  and  arborescent  ehapes ; 
and   occasionally  spongiform  &om   an   aggr^ation  of  filaments ;   edges 


of  crfstals  often  salient  (C  51).  Cleavage  none.  Twins :  composition  face 
octahedral,  as  in  f.  50 ;  and  occurring  also  in  trapezohedral  and  other 
forms.  Also  massive  and  in  thin  lamina.  Often  in  flattened  grains  or 
scales,  and  rolled  masses  la  sand  or  gravel. 

H.=2-5— 3.  G.=15-6— 19-5 ;  lit-SO— 19-34,  when  quite  pure,  G.  Rose. 
Lustre  metallic.  Color  and  streak  various  shades  of  gold-yellow,  some- 
times inclining  to  silver-white.     Very  ductile  and  malleable. 

Ooi^ositloii,  VatlatieaH— Gold,  but  oontuining  silver  in  diCferent  proportjons,  and  iometlines 

also  traces  of  copper,  iron,  palladium,  rhodiam. 

Tar.  L  Ontinary.  Contaiaing  O'le  to  16  p.  c.  of  silver;  or,  the  atomic  ratto  of  goM  to  a<l- 
TET  vaiying  from  ISO :  1  to  3  :  1.  Color  varjjnf;,  accordbij^ly,  from  deep  gold-jellow  to  pale 
yellow;  Q.  =  19 — )B'S.  Ratio  for  the  gold  and  silver  of  3  :  1  corresponds  to  151  p.  e.  of  silver: 
1:  1,  13  p.  c;  e  :  1,  81p.c.;  10  :  1,  &-3p.  c  (a)  in  distinct  crystals  or  groups  of  crystals;  [b) 
attonacent  or  rsticulatad;  (e)  filiform;  (d) spongy;  (e)  in  huuiute;  (/)  rolled  masses;  <;)  males 


de^gnated  respectively  (using  the  letters  of  the  Oreelc  alphabet]  the  alpha,  beta,  and  ganaaa  itatoa. 
Wl^  the  iron  or  Fe  in  FeO  is  closely  related  to  magoesium,  cali^um,  etc,  that  in  Fe*0*  Is  as 
doaely  related  to  almninnm ;  snd  that  in  FeS',  or  Pb  in  PbO',  or  Mo  in  MnO*.  Si  dosolr  reUted 
to  tin  and  tibininm,  whose  ordinary  oiycl  a  KO'.  This  relation  is  apparentin  the  crystallograpluu 
and  cjiemical  characters  of  the  correspoudiug  oxyds.  See  farther  on  this  sut^jeot  a  paper  by  the 
ntbor  In  Am.  Joar.  ScL,  II.  iliv.,  1861,  and  Introd.,  p.  zr. 

*  In  stnet  system,  the  SlllcaCes  should  come  in  cUssiflcation  next  before  (he  Carbonates,  Instead 
sf  iriicTe  they  are  pl«c«dia  this  work.  But  as  Uierearenoaualt^eabetwesii  thespwias  of  those 
two  gronpa,  the  •eparatioQ  Is  without  serious  objection. 


KATTTE  TCT«KlfKWT9. 


of  1 :  1  corresponds  to  36  p.  a  of  sOver  (anaL  3,  4,  26, 27,  46) ;  1^ :  1,  to  26  p.  a  (anaL  15, 41 
2  :  1,  to  21  p.  c.  (an^  54,  55) ;  2^  :  1,  to  18  p.  a  (anaL  40).  Plinj  says  that  when  the  proporti 
silver  in  the  gold  is  one-fifth  (=20  p.  a)  it  is  called  dBdrum.  The  word  in  Greek  means  also  a 
and  its  use  for  this  alloy  probably  arose  fhmi  the  pale  yellow  color  it  has  as  compared  with 
An  argentiferous  gold  from  the  Ophir  Mine,  Nevada,  pate  yellowish  in  color,  gave  Breiti 
(B.  H.  Ztg^  XXV.  169)  G.= 13*25,  13*68.  He  observes  that  it  contains  more  silver  than  goU 
gives  no  analysis. 

3.  PcUladtum-CMd,  Porpaiie  Frobel,  contains  nearly  10  p.  c  of  palladium,  besides  some  si 
color  pale.  From  Porpez  in  BraziL  Another  variety  from  Zacotinga  and  CSondonga  in  I 
contains  5  to  6  p.  c  of  palladium. 

4.  Bhodium^Gold.  Contains,  according  to  del  Bio  (Ann.  Oh.  Phys.,  xxix.  137),  34-43  p. 
rhodium;  G.=15*5 — 16*8;  brittle.    Requires  reexamination. 

Analyses  by  Avdejef  (Fogg ,  liii  153);  Boussingault  (Ann.  Gh.  Phys.,  xxiv.  408);  Forbes 
Mag.,  IV.  xxix.  129,  and  xxx.  142);  T.  H.  Henry  (PhiL  Mag.,  III.  xxxiv.  205);  Hofmann  | 
Ch.  Pharm.,  Ixx.  255) ;  T.  S.  Hunt  (Rep.  G.  Oan ,  and  Am.  J.  ScL  II.  xx.  448);  Kerl  (B.  H. 
1853,  No.  3);  Klaproth  (Beitr.,  iv.  1);  A.  Levol  (Ann.  Ch.  Phys.,  XL  xxvii.  310);  Mallet  ( 
Soc.  Dublin,  iv.  27 1) ;  Marsh  (Am.  J.  Sci.,  IL  xxxiu.  190) ;  Northcote  (PhiL  Mag.,  IV.  vl  390) 
wald  (Pogg.,  Ixxvii  96) ;  Pietzsch  (Arch.  Pharm.,  IL  xcviiL  142) ;  Rivot  (Ann.  d.  M.,  IV.  xiv. 
G.  Rose  (Pogg.,  xxiil  161);  Torreil  (C.  R.,  lix.  1047);  Teschemacher  (Q.  J.  Ch.  Soa,  il 
Thomas  (PhiL  Mag.,  IV.  L  261);  E.  W.  Ward,  at  Mint  of  Sydney,  N.  S.  W.  (W.  B.  Clarke'i 
searches  in  Southern  Grold  Fields,  Sydney,  1860,  p.  276) : 


Sp.gr. 

Au 

Ag 

Fe 

Cu 

1  Wicklow  Co.,  Ireland 

16-324 

92.32 

6-17 

0-78 

=  99.27  Mallet. 

2.  Transylvania,  Barbara 

84-80 

14-68 

013 

0  04=  99-65  Rose. 

3. 

[64-52] 

35-48 

=  100  Bouss. 

4.            *'    Vorospatak 

60-49 

38-74 

=  99.32  Rose 

5.  Schabrovski  (Kath.) 

19099 

98-96 

0-16 

=99.12  Rose. 

6.  Katharinenburg 

18-79 

95-81 

3-58 

0.61' 

t^  100  Avd. 

7.            "                     18-77- 

-18-89 

95-50 

4-00 

0-50' 

=  100  Avd. 

8.            " 

94-09 

6-55 

0-36' 

=  1^  Avd. 

9.            " 

93-75 

601 

0-24' 

=  100  Avd. 

10.            " 

93-34 

6-28 

0-32 

0-06=  99-94  Rose. 

11.            " 

92-80 

7-02 

0-08 

=  99-90  Rose. 

12.            "                      18-11- 

-18-40 

92-23 

617 

1-60 

=  100  Avd. 

13.            "                      17-74—18-35 

91-21 

8-03 

0-76 

=  100  Avd. 

14.            " 

16-03 

79-69 

19-47 

0-84 

=  100  Avd. 

15.            " 

15-627 

70-86 

28-30  • 

'0-84' 

=  100  Avd. 

16.  Czar.  Nikolajevsk  (Minsk) 

92-47 

7-27 

=  99-74  Rose. 

17.            "           "           " 

17-72 

89-35 

10-65 

=  100  Rose. 

18.  Perrov-Pavlovski  (Kath.) 

92-60 

7-08 

0-06 

002=  99-76  Rose. 

19.  Boruschka  (N.  Tagilsk) 

18-66 

94-41 

5-23 

0-04 

0-39=  100  Rose. 

20.            "            "      ♦ 

17-74 

90-76 

9-02 

=  99-78  Rose. 

21.            "            ** 

87-31 

12-12 

0-08=  99-51  Rose. 

22.            "            " 

17-06 

83-85 

16-15 

=  100  Rose. 

23.  Beresof 

91-88 

8-03 

0*09=  100  Rose. 

24.  Alex.  Andrejevsk  (Miask) 

17-54 

87-40 

12-07 

0-09=  99-66  Rose. 

25.  Petropavlovski 

17-11 

86-81 

13-19 

[0-30] 

=  100  Rose. 

26.  Siranovski,  Altai 

14-55 

60-98 

38-38 

0-33=  99-69  Rose. 

27.  Schlangenberg,  Altai 

64 

36 

=  100  Klaproth. 

28.  Malacca 

90-89 

8-98 

tr. 

tr.  =  99.87  TerreiL 

29.  Siam,  Pachim 

88-57 

6-45 

ir. 

1-42      Si  3-33=97-77  Tei 

30.  AfrioL  Senegal 

94-00 

5-85 

Pt  0-16= 100  Levo 

86-97 

10-53 

und. 

tind=  97-50  Darcet 

82!           " 

86-80 

11-80 

0-90=  99-50  LevoL 

33.            «• 

84-50 

15-30 

0-20=  100  LevoL 

34.  Brazil 

94-00 

5-85 

=  99-85  Darcet 

85.  Bolivia,  Anoota 

18-31 

94-73 

5-23 

0-04 

=  100  Forbes. 

36.        *'      Romanplaya 

18-672 

94-19 

5-81 

=  100  Forbes. 

87.        «      Gritada 

17-906 

93-51 

6-49 

=  100  Forbes. 

38.        "      Tipuani 
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=  100  Bousa. 
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tr.  Sa,  Pb,  Co  1*0  Ward. 


The  average  proportion  of  gold  in  the  native  gold  of  California,  as  derived  from  assays  of  seve* 
ral  hundred  millions  of  dollars  worth,  is  880  thousandths ;  while  the  range  is  mostly  between 
870  and  890  (Prof.  J.  C.  Booth,  of  U.  S.  Mint,  in  a  letter  to  the  author,  of  May,  1867).  The  range 
in  the  metal  of  Australia  is  mostly  between  900  and  960,  with  an  average  of  926. 

The  gold  of  the  Chaudiere,  Canada,  contains  usually  10  to  16  p.  c.  of  silver ;  while  that  of  Nova 
Scotia  is  very  nearly  pure. 

The  Chilian  gold  afforded  Domeyko  84  to  96  per  cent,  of  gold  and  15  to  3  per  cent  of  silver 
(Ann.  d.  Mines  IV.  vi). 

F&rptzUe  afforded  Berzelius  (Jahresb.  1835)  Gold  85*98,  palladium  9*85,  silver  417. 

A  mass  oidedncm^  weighing  25  lbs.,  from  Yorospatak,  oonsistiug  of  large  crystals  (^j^  in.),  con- 
tained 25  p.  c.  of  silver  (Dingl  Polyt.  J.,  cbcvL  396). 

P3nx>gnostic  and  other  Ohamical  Oharacters.  —  B.B.  fuses  easily.  Kot  acted  on  by 
flozee.    Insoluble  in  any  single  acid ;  soluble  in  nitro-muriatio  acid  (aqua-regia). 


6  NATIVE  ELEMENTS. 

ObservatioiiB. — ^Native  gold  is  found,  when  in  sUUf  with  comparatively  small  exceptions,  in 
the  quartz  veins  that  intersect  metamorphic  rocks,  and  to  some  extent  in  the  wall  rock  of  theae 
veins.  The  metamorphic  rocks  thus  intersected  are  mostly  chloritic,  talcoee,  and  argiUaceom 
schist  of  dull  green,  dark  gray,  and  other  colors ;  also,  much  less  commonly,  mica  and  homblendic 
schist,  gneiss,  diorite,  porphyry;  and  still  more  rarely,  granite.  A  laminated  quartzite,  called 
itacolumite,  is  common  in  many  gold  regions,  as  those  of  Brazil  and  North  Carolina,  and  some- 
times specular  schists,  or  slaty  rocks  containing  much  foliated  specular  iron  (hematite),  or  magne- 
tite iu  grains. 

The  gold  occurs  in  the  quartz  in  strings,  scales,  plates,  and  in  masses  which  are  sometimes  an 
agglomeration  of  crystals ;  and  the  scales  are  often  invisible  to  the  naked  eye,  massive  quarts 
tliat  apparently  contains  no  gold  frequently  yielding  inconsiderable  percentage  to  the  assayer.  It 
is  ulways  very  irregularly  distributed,  and  never  in  continuous  pure  bands  of  metal,  like  many 
metallic  ores.  It  occurs  both  disseminated  through  the  mass  of  the  quartz,  and  in  its  cavities. 
The  larger  masses  and  the  finer  crystaUizations  are  mainly  in  the  latter;  and  Prof.  Wurtzhaa 
suggested  that  these  have  been  formed  by  a  slow  aggregation  and  crystallization  carried  on 
through  the  solvent  power,  as  regards  gold,  of  persulphate  of  iron — this  salt  of  iron  being  derived 
from  the  decomposition  of  the  pyrite  present  in  the  quartz  veins. 

'i'he  associated  minerals  are :  pyrite,  which  far  exceeds  in  quantity  all  others,  and  is  general^ 
auriferous;  next,  chalcopyrite,  galena,  blende,  mispickel,  each  frequently  auriferous ;  often  tetrady* 
mite  and  other  tellurium  ores,  native  bismutli,  stibnite,  magnetite,  hematite ;  sometimes  baryteiy 
apatite,  fiuor,  siderite,  chrysocolla. 

The  quartz  at  the  surface,  or  in  the  upper  part  of  a  vein,  is  usually  cellular  and  rusted  (torn  the 
more  or  less  complete  disappearance  of  the  pyrite  and  other  sulphids  by  decomposition ;  but 
below,  it  is  commonly  solid.  The  enclosing  schists  are  sometimes  soft  and  easily  removed  in 
mining.  In  other  cases,  they  are  excesi«ively  tough,  and  the  quartz,  being  a  brittle  mineral,  yields 
the  most  easily  to  the  drilL 

The  gold  of  the  world  has  been  mostly  gathered,  not  directly  fh>m  the  quartz  veins,  but  iVom 
the  gravel  or  sands  of  rivers  or  valleys  in  auriferous  regions,  or  the  slopes  of  mountains  or  hiUa, 
whose  rocks  contain  in  some  part,  and  generally  not  far  distant,  auriferous  veins;  and  such 
mines  are  often  called  alluvial  wasJUngs ;  iu  California  placer-diggings.  Pliny  speaks  of  the  "  bring* 
ing  of  rivers  from  the  mountains,  in  many  instances  for  a  hundred  miles,  for  the  purpose  of 
washing  the  debris,"  and  this  method  of  hydraulic  mining  is  now  carried  on  in  California  on  a 
stupendous  scale.  (See  Silliman,  iu  Am.  J.  Sci.,  II.  xL  10.)  The  auriferous  gravel  and  earth 
liavo  been  derived  from  the  disintegration  or  wearing  down  of  auriferous  rocks.  The  aurifer> 
ous  gravel  beds  in  California  are  of  vast  extent;  tliose  of  the  Yuba,  an  afQuent  of  Feather 
River,  varying  from  8<)  to  25()  feet  in  depth,  and  averaging  probably  120  feet  Most  of  the  gold 
of  the  Urals,  Brazil,  Australia,  and  all  other  gold  regions,  has  come  from  such  alluvial  washings 

The  alluvial  gold  is  usually  in  flattened  scales  of  different  degrees  of  fineness,  the  size  depend- 
ing partly  on  the  original  condition  in  the  quartz  veins,  and  partly  on  the  distance  to  which  it 
has  been  transportecl.  Transportation  by  nmning  water  is  an  assorting  process;  the  ooarser 
particles  or  largest  pieces  requiring  rapid  currents  to  transport  them,  and  dropping  first,  and  the 
finer  being  carried  far  away — sometimes  scores  of  miles.  A  cavity  in  the  rocky  slopes  or  bot- 
tom of  a  valley,  or  a  place  where  the  waters  may  liave  eddied,  generally  proves  in  such  a  region 
to  be  a  pockei  full  of  gold. 

In  the  auriferous  sands,  crystals  of  zircon  are  very  common ;  also  garnet  and  kyanite  in  grains; 
often  also  niouazite,  diamonds,  topaz,  corundum,  iridosmine,  platinum.  The  ziroons  are  sometimes 
mistaken  for  diamonds. 

Gold  is  widely  distributed  over  the  globe,  and  occurs  in  rocks  of  various  ages,  from  the  Azoio 
to  the  Cretaceous  or  Tertiary.  The  schists  tliat  contain  the  auriferous  veins  were  once  sediment- 
ary beds  of  day,  sand,  or  mud,  derived  from  the  wear  of  preexisting  rocks.  Through  some  pro- 
cess, in  which  heat  was  concerned,  the  latter  were  metamorphosed  into  the  hard  crystalline 
schists,  and  at  the  same  time  upturned  and  broken,  and  often  opened  between  the  layers :  and 
then,  all  the  fissures  (cutting  across  the  layers)  and  the  openings  (made  between  the  layers,  and 
therefore  conforming  with  Uie  lamination)  became  filled  with  the  quartz  veins  containing  gold. 
The  quartz  was  brought  into  the  intersecthig  fissures,  and  the  intorlaminated  open  spaces,  from 
the  rocks  either  side  by  means  of  the  permeating  heated  waters  (such  heated  waters,  at  a  temper- 
ature much  above  that  of  boiling  water,  having  great  decomposing  and  solvent  power,  and  car^ 
rying  into  cavities  whatever  they  can  gather  up  f^om  the  rocks).  Thus,  the  gold  of  the  veins  was 
derived  from  the  rocks  adjoining  the  oi)enings,  either  directly  acyoining,  or  above,  or  below  it ; 
an<l  it  must  therefore  have  been  widely  distributed  through  these  rocks  before  they  were  crystal- 
lized and  the  veins  were  made,  although  in  so  infinitesimal  a  quantity  in  a  cubic  foot,  that  the 
beds,  without  the  metamorphism  and  the  vein-making,  would  have  been  worthless  mining- 
g^und. 

As  schists  with  auriferous  quartz  veins  were  made  in  Azoic  time,  so  wore  they  also  in  Paleo- 
zoic, especially  at  the  groat  mountain-making  epoch  which  dosed  the  Paleozoic  era;  also  later,  is 
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the  Junasio  period,  as  in  the  Sem  Kerada ;  and  still  later  in  the  Oretaooous  and  Tertiary  peri 
ods,  as  in  Uie  Ooast  Moantains  of  Galifomia.  But  whatever  the  age  of  the  schists  and  veins,  the 
original  sooroe  of  all  the  Paleozoic  and  later  gold  deposits  mast  be  the  asoio  or  original  rocks  of 
the  globe,  as  thej  are  the  great  source  of  the  material  shales  and  sandstones  of  dl  subsequent 
ages,  exoeptiDg  such  as  may  have  been  derived  from  aqueous  solution  or  chemical  depositiou. 
Aariferons  quartz  veins  are  in  no  case  igneous  veins — that  is,  veins  filled  by  injection  of  melted 
matter  from  b^w. 

Gold  exists  more  or  less  abundantly  over  all  the  continents  in  most  of  the  regions  of  crystalline 
rocka,  especially  those  of  the  semi-crystalline  schists ;  and  also  in  some  of  the  large  islands  of  the 
worid  where  such  rooks  exist  In  Europe,  it  is  most  abundant  in  Hungary  at  Konigsberg, 
Sdiemnits,  and  Felsob  .aya,  and  in  Transylvania  at  Kapnik,  Vorospatak,  and  Ofienbanya;  it 
ocears  also  in  the  sands  of  the  Rhine,  the  Beuss,  the  Aar,  the  Rhone,  and  the  Danube;  ou  the 
soothem  slope  of  the  Pennine  Alps  from  the  Simplon  and  Monte  Rosa  to  the  valley  of  Aosta ;  in 
Piedmont ;  in  Spain,  formerly  worked  in  Asturias ;  in  many  of  the  streams  of  Cornwall ;  near 
Dolgellv  and  other  parts  of  North  Wales ;  in  Scotland,  in  considerable  amount,  near  Leadhills,  and  in 
Gleo  Goidi  and  other  parts  of  Perthshire;  in  the  county  of  Wicklow,  Ireland;  in  Sweden,  at 
EdelfonL 

At  the  Transylvania  mines  of  Vorospatak,  whore  one  piece  of  22  ozs.  was  found,  the  gold  is 
(4>tained  by  mining,  and  the  mines  have  been  worked  since  the  time  of  the  Romans.  The  Rhine 
has  been  most  productive  between  Basle  and  Manheim ;  the  sands,  where  richest,  contain  only 
about  56  parts  of  gold  in  a  hundred  millions ;  yet  sands  containing  less  than  half  this  proportiou 
are  worked.  The  whole  amount  of  gold  in  the  auriferous  sands  of  the  Rhine  has  been  estimated 
at  $30,000,000 ;  but  it  is  mostly  covered  by  soil  under  cultivation. 

In  Alia,  gold  occurs  along  the  eastern  flanks  of  the  Urals  for  500  miles,  and  is  especially  abun- 
dant at  the  Beresov  mines  near  Katharine nburg  (lot.  56 '  40'  N.) :  also  obtained  at  I'etropavlov- 
dci  (60^  K.);  Nisclme  Tagilsk  (59^  N.);  Miask,  near  Slatoust  and  Mt.  Umen  {5^  N.,  where  the 
brgest  Russian  nugget  was  found),  etc.  Katharinenburg  is  the  capital  of  the  mining  districL 
The  Urals  were  within  the  territory  of  the  ancient  Scythians ;  and  the  vessels  of  gold  reputed, 
aooordiiig  to  Herodotus,  to  have  fallen  from  the  skies,  were  probably  made  from  Uralian  nuggets. 
Bat  the  mines  were  not  opened  until  1819;  soon  after  this  they  became  the  most  productive  in 
the  world,  and  remained  so  until  the  discoveries  in  Cahfornia.  They  are  principally  alluvial 
washings,  and  these  washings  seldom  yield  less  than  65  grains  of  gold  for  4,000  lbs.  of  soil,  and 
nnAj  more  than  1 20  grains.  At  Beresov,  there  are  workings  in  the  parent  rock.  Siberian 
uioes  le^  extensive  occur  in  the  lesser  Altai,  in  the  Kolyvan  mining  region  (about  1,500  miles 
cast  of  Katharinenburg,  near  long.  100"  E.,  between  the  Obi  and  Irtisch,  and  1,500  miles  west  of 
the  other  great  Siberian  mining  region,  that  of  Nertscliinsk,  which  is  between  135^  and  140'  £., 
SMt  of  L.  Baikal) ;  among  the  localities  are  Schlangenberg  and  Siranovski,  noted  for  affording  the 
electmm  (anaL  26,  27).  Asiatic  mines  occ^ir  also  in  the  Cailas  Mountains,  in  Little  Thibet,  Cey- 
lon, and  Malaffoa,  China,  Corea,  Japan,  Formosa^  Sumatra,  Java,  Borneo,  the  Philippines,  and 
other  East  India  Islands. 

In  Africa,  gold  occurs  at  Kordofan,  between  Darfour  and  Abyssinia ;  also,  south  of  the  Sahara 
io  Wesiem  Africa,  from  the  Senegal  to  Cape  Palmas ;  in  the  interior,  on  the  Somat,  a  day's  jour- 
ney from  Gassen ;  along  the  coast  opposite  Madagascar,  between  22"  and  35'  S.,  supposed  by 
some  to  hare  been  the  Opkir  of  the  time  of  Solomon. 

In  South  America,  gold  is  found  in  Brazil  (where  formerly  the  larger  part  of  the  annual  pro- 
dnoe  of  the  world  was  obtained)  along  the  chain  of  mountains  lying  nearly  parallel  with  the  coast, 
especially  near  Villa  Rica,  and  iu  the  province  of  Mines  Gcraes ;  in  New  Grenada,  at  Autioquia, 
Chooo,  and  Oiron ;  Chili ;  in  BoUvin,  especially  in  the  valley  of  the  Rio  do  Tipuani,  east  of 
Sorata;  sparingly  in  Peru.  Also  in  Central  America,  in  Honduras,  San  S^ilvador,  Guatoroala^ 
Costa  Rica,  and  near  Panama ;  most  abundant  in  Honduras,  especially  along  the  rivers  Guyape 
sod  Jalan,  in  Olancho,  while  found  also  in  the  department  of  Yoro,  and  in  Southern 
Hoodnras. 

In  North  America,  there  are  numberless  mines  along  the  mountains  of  Western  America,  and 
others  along  the  eastern  range  of  the  Appalachians  from  Alabama  and  (jk)orgia  to  Labrador,  be- 
sides some  indications  of  gold  in  portions  of  the  intermediate  Azoic  region  about  Lake  Superior. 
They  occur  at  many  points  along  the  higiior  regions  of  the  Rocky  Mountains,  in  Mexico,  in  New 
Me^dco,  near  Santa  Fe.  Corillos,  Avo,  eta ;  in  Arizona,  in  the  San  Francisco,  Wauba,  Yuma,  and 
olber  districts ;  in  Colorado,  abundant,  but  the  gold  largely  in  auriferous  pyrites ;  in  Utah  and 
Idaho.  Also  along  ranges  between  the  summit  and  the  Sierra  Nevada,  in  the  Humboldt  region 
and  elsewhere.  Also  in  the  Sierra  Nevada,  mostly  on  its  western  slope  (the  mines  of  the  eastern 
being  prindpaliy  silver  mines).  The  auriferous  belt  may  be  said  to  begin  in  the  CaliforniiSCn  penin- 
sola.  Near  the  Tejon  pass  it  enters  California,  and  beyond  for  180  miles  it  is  sparingly  aurifer- 
oos,  the  slate  rocks  being  of  small  breadth ;  but  beyond  this,  northward,  the  slates  increase  in 
extent,  and  the  mines  in  number  and  productiveness,  and  they  continue  thus  for  200  miles  or 
more.    Gold  oocors  also  in  the  Coast  ranges  in  many  localities,  but  mostly  in  too  small  quantities 
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to  be  profitably  worked.  The  regions  to  the  north  in  Oregon  and  Washington  Territoiyf  and  the 
British  Possessions  farther  north,  are  at  many  points  auriforous,  and  productiyelj  so,  though  to 
a  less  extent  than  Galifomia. 

Tlie  mines  of  Califomia  were  first  made  known  in  1849.  Thej  were  for  some  years  solely 
alluvial  washings,  but  since  1862  quartz  minmg  has  been  on  the  increase.  The  quartz  veins  are 
often  of  great  size.  Some  in  the  "  Mariposa  estate  "  average  1 2  feet,  and  in  places  expand  to  40 
feet  in  breadth.  North  of  Mariposa  county,  the  auriferous  gravel,  which  has  everywhere  been  a 
principal  source  of  the  gold  thus  far  obtained,  is  very  extensive.  The  thick  deposits,  often  semi- 
indurated,  are  now  washed  down  by  vast  streams  of  water  thrown  by  the  pressure  of  a  column 
of  water  of  150  feet,  that  do  the  work  of  running  off  the  earth  and  gravel,  and  gathering  the  gold 
in  an  incredibly  short  time.  Much  of  the  auriferous  gravel  formation  is  under  a  covering  of  vol- 
canic rock,  either  tufa  or  lavas,  which  has  to  be  underworked,  in  one  way  or  another,  to  get  out 
the  gold,  making  what  is  called  tabU'inoxintain  mining ;  the  fiat  tops  of  hard  volcanic  material 
giving  a  table-like  look  to  the  heights.  (See  J.  D.  Whitney's  GeoL  Califomia;  review  of  same  in 
Am.  J.  Sci.,  IL  xlu  231,  351,  and  B.  Silliman,  ib.,  xl  1.) 

In  eastern  North  America,  the  mines  of  the  Southern  United  States  produced  before  the  Cali- 
fornia discoveries  about  a  million  of  dollars  a  year.  They  are  mostly  confined  to  the  States  of 
Virginia,  North  and  South  Carolina,  and  Georgia,  or  along  a  line  from  the  Rappahannock  to  the 
Coosa  in  Alabama.  But  the  region  may  be  said  to  extend  north  to  Canada ;  for  gold  has  been 
found  at  Albion  and  Madrid  in  Maine ;  Canaan  and  Lisbon,  N.  H. ;  Bridgewatef,  Vermont;  Ded- 
ham,  Mass.  Traces  occur  also  in  B'raTiconia  township,  Montgomery  Co.,  Pennsylvania.  In  Trr- 
ginia^  the  principal  deposits  are  ui  Spotsylvania  county,  on  the  Rappahannodc,  at  the  United 
States  mines,  and  at  other  places  to  the  southwest ;  in  Stafford  county,  at  the  Rappahannock 
•gold  mines,  ten  miles  from  Falmouth,  in  the  Culpepper  county,  at  Culpepper  mines,  on  Rapidan 
river ;  in  Orange  county,  at  the  Orange  Grove  gold  mine,  and  at  the  Greenwood  gold  mines ;  in 
Goochland  county,  at  Moss  and  Busby's  mines ;  in  Louisa  county,  at  Walton's  gold  mine ;  in 
Buckingham  county,  at  Eldridjre's  mine.  In  North  Carolina,  the  gold  region  is  mostly  confined 
to  the  counties  of  Montgomery,  Cabarrus,  Mecklenburg,  and  Lincoln.  The  mines  of  Mecklenburg 
are  principally  vein  deposits ;  those  of  Burke,  Lincoln,  McDowell,  and  Rutherford,  are  mostly  in 
alluvial  soil;  the  Davidson  county  silver  mine  has  afibrded  gold.  In  Georgia^  the  Shelton  gold 
mines  in  Habersham  county  have  long  been  famous ;  and  many  other  places  have  been  open^  in 
Rabun  and  Hall  counties,  Lumpkin  county,  at  Dalilonega,  eta ;  and  ^e  Cherokee  country.  In 
South  Carolina,  the  principal  gold  regions  are  the  Fairforest  in  Union  district,  and  the  Lynch'a 
creek  and  Catawba  regions,  chiefly  in  Lancaster  and  Chesterfield  districts;  also  in  Pickens 
county,  adjoining  Georgia.     There  is  gold  also  in  eastern  Tennessee, 

In  Canada,  gold  occurs  to  the  south  of  the  St.  Lawrence,  in  the  soil  on  the  Chaudi^re  (where 
first  found  in  1835\  and  over  a  considerable  region  beyond,  having  been  derived  probably  from 
the  crystalline  schists  of  the  Notre  Dame  range  (T.  S.  llunt),  whidi  is  properly  a  continuation  of 
the  mountains  of  New  England  and  the  Appalachians  to  the  southwest  in  Nova  Scotia,  mines 
are  worked  near  Halifax  and  elsewhere. 

In  Austraha,  which  is  fully  equal  to  Califomia  in  productiveness,  and  much  superior  in  the 
purity  of  the  metal  the  principal  gold  mines  occur  along  the  streams  in  the  mountains  of  N.  S. 
Wales  (S.  E.  Australia),  and  along  the  continuation  of  the  same  range  in  Victoria  (S.  Australia). 
It  was  discovered  in  N.  S.  Wales,  near  Bathurst,  in  the  spring  of  1851 ;  and  m  August  of  the 
same  year,  the  far  richer  deposits  of  Victoria  became  known.  Some  gold  has  also  been  obtained 
in  Queensland,  N.  Australia,  in  the  vicinity  of  Moreton  bay.  Prof.  Booth  states  (in  a  letter  to 
the  author)  that  one  lot  of  Australian  gold  worth  about  $4,000,  submitted  to  him  in  1853,  consist- 
ed of  grains  from  the  size  of  a  very  largo  pea  to  small  sand,  all  of  which  were  more  or  less  per- 
fect dodecahedrons.  Gold  also  occurs  in  Tasmania  (Van  Diemen's  Land).  In  New  Zealand,  it 
has  been  found  at  Coromaudel  harbor,  near  Auckland,  on  the  Northern  island,  and  on  the  Middle 
island  near  Cook's  Straits.    Found  also  in  New  Caledonia. 

Masses  of  gold  of  considerable  size  have  been  found  in  North  Carolina.     The  large.«it  was  dis- 
covered in  Cabarms  Co. ;  it  weighed  twenty-eight  pounds  avoirdupois  ('*  steel-yard  weight," 
equals  37  lbs.  troy),  and  was  8  or  9  inches  long  by  4  or  6  broad,  and  about  an  inch  thick,     llie 
largest  mass  yet  reported  from  Califomia  weighed  20  pounds.     A  mass  consisting  of  a  congeries 
of  crystals,  and  weighing  201  ozs.  (value  $4,000)  was  found  in  1865,  in  California,  7  miles  from 
Georgetown,  in  El  Dorado  county.    In  Paraguay,  pieces  from  1  to  50  pounds  weight  were  takeu 
from  a  mass  of  rock  which  fell  from  one  of  the  highest  mountains.    Several  specimens  weighing 
16  pounds  have  been  found  in  the  Ural,  and  one  of  27  pounds ;  and  near  Miask,  in  the  valley  o? 
Taschky  Targanka,  in  1842,  a  mass  was  detached  weighing  96  pounds  troy.    This  mass  is  now  . 
in  tlie  Museum  of  Mining  Engineers  at  St.  Petersburg.    A  niass  found  recently  in  Australli|t^ 
called  the  "  Blanch  Barkley  Nugget  "  had  the  enormous  weight  of  146  lbs.,  and  only  6  ozs.  of  |i  ■ 
were  gangue;  and  one  still  larger,  from  Ballarat,  weighed  184  lbs.  8  ozs.,  and  yielded  £8,376 
105.  6d  sterling  of  gold. 

The  yield  of  gold  mines  has  very  much  increased  in  amount  since  the  discovery  of  the  minof 
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of  CSBlifomia.  The  mines  of  South  America  and  Mexico  were  estimated  by  Humboldt,  over  GO 
years  since,  to  yield  annually  $11,600,000,  which  much  exceeds  the  present  proceeds.  Brazil  lias 
furnished  about  17,500  pounds  troy  per  year.  It  is  estimated  that,  between  1790  and  1830, 
Mexico  produced  $.$1,250,000  in  gold,  Chili  $13,450,000,  and  Buenos  Ayres  $19,500,000,  making 
an  average  annual  yield  of  $16,050,000.  Thu  Russian  mines  in  1 846  produced  about  $16,500,000 ; 
and  in  1851,  $15,000,000.  The  yield  of  California  in  1849,  the  first  year  after  the  dis- 
covery of  the  grold,  was  $5,000,000.  It  raj)idly  increased  from  that  year  until  1853,  when  it 
was  nearly  $60,000,000.  Since  then  it  his  diminished,  and  in  1866  the  amount  was  but 
$27,000,000.  Montana,  Colorado,  Idaho,  and  Nvivada,  raise  the  total  from  the  United  States  for  the 
year  1866  to  $86,000,000,  with  $20,000,000  besides  of  silver.  Australia  produced  $60,000,000 
for  a  number  of  years;  but  for  1863,  1864,  1865,  the  average  was  not  above  $30,000,000,  one- 
fourth  to  one-third  of  which  came  from  the  auriferous  quartz. 

The  gold  is  obtained  from  the  auriferous  quartz  by  pulverizing,  and  then  treating  the  finely- 
powdered  quartz  with  mercury,  a  method  well  known  to  the  ancients.  This  metal  dissolves  out 
the  gold,  producing  an  amalgam  which,  by  straining  and  distillation,  yields  the  gold.  The  auri- 
ferous pyrite  is  first  powdered,  and  then  roasted  in  an  oven  of  peculiar  construction  until  the 
sulphur  is  driveu  off.  The  residue,  according  to  one  process,  pronounced  the  best,  is  treated 
with  chlorine  gas,  and  the  metals  thus  converted  int)  chlorids,  of  which  the  chlorid  of  gold  is 
soluble.  This  is  removed  and  then  treated  with  protosulphate  of  iron,  when  the  gold  is  deposited. 
Acoordiog  to  another  process,  the  residue  is  fused  with  litharge,  and  the  gold  is  thus  combined 
with  lead,  and  afterward  obtained  from  the  lead  by  cupellation.  By  a  third  process,  the  aurifer- 
ous pyrite,  especially  when  cupriferous,  is  concentrated  into  a  copper  matt  by  partial  roasting  and 
ftision ;  the  matt  is  then  roasted,  and  the  oxyd  of  copper  taken  up  by  dilute  sulphuric  add,  leav- 
ing the  g^ld  and  silver  in  the  residue. 

2.  8ILVBR.    Luna  Alchem,    Gkdiegcn  Silber  Germ,    Argent  natif  Dr. 

Isometric.  Observed  planes  0, 1,  /,  i-2,  i-4,  3-3.  Fi^s.  1,  2,  6,  7, 16,  17. 
Cleavage  none.  Twins  :  composition  face  octahedral,  liie  f.  50 ;  but  occur- 
ring also  in  the  trapezohedron  3-3,  and  other  forms.  Commonly  coarse  or 
fine  filiform,  reticulated,  arborescent ;  in  the  latter,  the  branches  pass  off 
either  (1)  at  right  angles,  and  are  crystals  (usually  octahedrons)  elongated 
in  the  direction  of  a  cubic  axis,  or  else  a  succession  of  partly  overlapping 
crystals ;  or  (2)  at  ansjles  of  60°,  they  being  elongated  in  the  direction  of  a 
dodecaliedral  axis.  Crystals  generally  obliquely  prolonged  or  shortened, 
and  thus  greatly  distorted.  Also  massive,  and  in  plates  or  superficial 
coatings. 

H.=2'5 — 3.  G.=10'l — 11*1,  when  pure  10*5.  ^  Lustre  metallic.  Color 
and  streak  silver-white ;  subject  to  tarnish,  by  which  the  color  becomes 
grayish-black.     Ductile. 

Oompi,  Vaur. — Silver,  with  some  copper,  gold,  and  sometimes  platinum,  antimony,  bismuth, 
merairy. 
Var.  1.  Ordinary,    (a)  crystallized ;  (b)  filiform,  arborescent ;  (c)  massive. 

2.  Auriferous;  Kustdite.  (Giildiscli-Silber  Havsm.y  Handb.  104,  1813.  Kustelit  BreHh.^  B. 
H.  Ztg.,  XXV.  169,  1866.)  Contains  10  to  30  p.  a  of  silver;  color  white  to  pale  brass-yellow. 
There  is  a  gradual  passage  to  argentiferous  gold  (see  Gold). 

The  name  Kustelite  was  given  to  an  ore  from  Nevada,  having  the  following  characters:  H.=2— 
2| ;  G.  =  1 1  "32  —  1 3- 1 0 ;  color  silver- white,  somewhat  darker  than  native  silver  on  a  fresh  surface ; 
Bichter  found  in  it  silver,  lead,  and  gold,  the  first  much  predominating.  From  the  lode  of  the 
Ophir  mine,  Nevada,  in  bean-shaped  grains. 

3.  Oupri/eroua.     Contains  sometimes  1 0  p.  c  of  copper. 

4.  AntirfioniaL  John  found  in  silver  from  Johanugoorgenstadt  (Chem.  Unt,  i.  285)  1  p.  c.  anti- 
mony, and  traces  of  copper  and  arsenic.     (Sec  further  under  Discrasite.) 

The  Kongsberg  native  silver  contains  0*4o  p.  c  of  mercury  (D.  Forbes),  and  the  presence  of  this 
■etal,  Sssmann  suggests,  may  account  for  its  fine  crystallization. 

Fordyce  (PhiL  Trans.,  1776,  623)  found  in  silver  from  Kongsberg,  Norway,  silver  72,  gold  28. 
Berthier  (Ann.  d.  M-,  xL  72)  obtained  10  p.  c  of  copper  from  silver  from  Curcy,  France. 

Pyr.,  etc — B.B.  on  charcoal  fuses  easily  to  a  silver- white  globule,  which  in  O.F.  gives  a  faint 
dark  red  coating  of  oxyd ;  crystallizes  on  cooling.  Soluble  in  nitric  acid,  and  deposited  again  by 
a  plate  of  copper. 
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Obiw— Kative  silver  oocara  in  maeses,  or  in  arboresoences  and  filiform  shapes,  in  Tcins  traversing 
gneiss,  schist,  porphjiy,  au4  other  rocks.  Also  occurs  disseminated,  but  usually  iuvisibly,  in 
native  copper,  g:tlena,  cholcocite,  eta 

The  mines  of  Koiig^berg  in  Norway,  have  afforded  mag^ifioent  specimens  of  native  silver.  One 
among  the  splendid  suite  from  this  locality  in  the  Royal  collection  at  Copenhagen,  weighs  up* 
wards  of  5  cwt,  and  recently  two  masses  have  been  obtained  weighing  severally  238  and  436 
pounds.  The  principal  Suzon  localities  are  at  Freiberg,  Schnoeberg,  and  Johanngeorgenstadt; 
the  Bohemian,  at  Przibram,  and  Joachimsthol.  A  mass  weigliing  60  ll)S.  fh>m  the  HimmelsfVirat 
mine  near  Freibur^j^  had  G.= 10*840.  It  also  occurs  in  small  quantities  with  other  ores,  at  An- 
dreasberg,  iu  the  Marts;  in  Suabia;  Hungary;  at  Allemont  in  Dauphiny;  in  the  Ural  near 
Beresof;  in  the  Altai,  at  Zmooff ;  and  in  some  of  the  Cornish  mines. 

Mexico  and  Peru  have  Ix'cn  the  roost  productive  countries  in  silver.  In  Mexico,  it  has  been 
obtained  mostly  from  its  ores,  whilo  in  Peru  it  occurs  principally  native.  A  Mexican  specimen 
from  Batopilas  weighed  when  obtained  400  pounds;  and  one  from  Southern  Peru  (mines  of 
Huantaya)  weighed  over  8  cwt  During  tlie  first  eighteen  years  of  the  present  century,  more 
than  8,180,000  marks  of  silver  were  afToiaed  by  the  mines  of  Guanazuato  alone.  In  Durango^ 
Sinaloa,  and  Sonera,  in  Norlhem  Mexico,  are  noted  mines  affordiug  native  silver. 

In  the  United  States  it  is  disseminated  tlirough  much  of  the  copper  of  Michigan,  occasionally 
in  spots  of  some  size,  and  sometimes  in  cubes,  skeleton  octahedrons,  etc.,  at  various  mines.  It 
has  been  observed  at  a  mine  a  mile  south  of  Sing  Sing  prison,  which  was  formerly  worked  for 
silver ;  at  the  Bridgowatcr  copper  mines,  New  Jersey ;  in  interesting  specimeus  at  King's  minei 
Davidson  Co.,  N.  C. ;  at  Prince's  location.  Lake  Superior,  Canada ;  rarely  in  filaments  with  bary 
tes  at  Clieshire,  Ct  In  Idaho,  at  the  *'  Poor  Man's  lo<lc,"  large  masses  of  native  silver  have  been 
obtained.  In  Nevada,  in  the  Comstock  lode,  it  is  rare,  and  mostly  in  filaments ;  at  the  Optik 
mine  rare,  and  disseminated  or  filamentous ;  in  California,  sparingly,  in  Silver  Mountain  district, 
Alpine  I  o. ;  in  the  Maris  vein,  in  Los  Angeles  Co. ;  in  the  township  of  Ascot,  Canada.  The  yield 
of  the  United  States  at  the  present  time  in  silver  is  about  $20,000,000. 

Alt.— I^seudomorphs,  consisting  of  horn  silver,  red  silver  ore,  and  argentite. 


3.  PLATINUM.  Flatina  {tt,  Choco)  Uiloa,  Belaa  Hist  Viage  Amer.  Merid.,  lib.  6,  c.  10, 
Madrid  1748.  Platina  (fr.  Carthagena)  W,  Brownrigg  (who  received  it  in  1741  fk-om  a  Wood)^ 
Phil.  Trans.  1750,  584.  Pkitina  del  Pinto  Sc^er,  Aa  II.  Stockh.  1752,  268.  Polyzen  Lauras 
Handb.,  87,  1818,  20,  1847. 

Isometric.  Karely  in  cubes  or  octahedrons  (f.  1,  2).  Usually  in  grains ; 
occasionally  in  iiTegular  lumps.     Cleavage  none. 

H.=4— 4-5.  G.=10— 19,  17-862,  17-759,  two  masses,  G.  Rose,  17-200, 
a  smaller ;  17*108,  small  grains,  Breith. ;  17*608,  a  mass,  Breith. ;  17'60,  large 
mass  from  Xischne  Tagilsk,  Sokoloif.  Lustre  metallic.  Color  and  streak 
whitish  steel-gray ;  shining.  Opaque.  Ductile.  Fracture  hackly.  Occar 
sionally  magneti-polar. 

Oomp. — Platinnm  combined  with  iron,  iridium,  osmium,  and  other  metals.  Analyses ;  1-— 3, 
Berzelius  (Ac  H.  Stockholm  1828,  113);  4,  5,  Osann  (Pogg.,  viiL  G0.>,  xL  411,  xiii.  283,  xiv.  329^ 
XV.  158) ;  6,  7,  8yanberg  (Institut,  il  294) ;  8  M.  Booking  (Ann.  Ch.  Pharm.,  xcvi.  243) ;  9—20,  BL 
StC.  Deville  A  Debray  (Ann.  Ch.  Phys.  III.,  Itl  449);  21,  Kromayor  (Arch.  Pharm.  IL,  ex.  14| 
Jahresb.,  1862,  707): 


1.  Goroblago*t 

2.  N.  Tag^sk 

3.  " 

4.  " 
6.  Ural 

6.  Choco,  a  A« 

7.  Pinto? 

8.  Borneo 

9.  Choco 


Pt 

86-50 
78-94 
73-68 
8307 
80-87 
86-16 
84-34 
82-60 
86-20 


Au 


0-20 
1-00 


Fe 

8-32 
ir04 
12.98 
10-79 
10-92 

8*03 

7-52 
10-67 

7-80 


It 

4-97 
2-35 
1-91 
0-06 
1-09 
2-52 
066 
0-85 


Rh 

1-15 
0-86 
1-15 
0-59 
4-44 
216 
3-13 


Pd 

110 
0-28 
0-30 
0-26 
1-30 
0-35 
1-66 


1-40     0-50 


Cu 

0-45 
0-70 
6-20 
1-30 
2-30 
0-40 
ir. 
013 
0-60 


I-O  Sand    Os 


1-40 
1-96 
2-30 
1-80 
Oil 
1-91 
1-56 
3  80 
0*95 


0-95 


108  •=100  Berzelius. 
1-25  •=100  Beraelius. 
2;4  •=100  Berzelius. 

=99-72  Osann. 

•=100  Osann. 
0-97  Mn  0-10=101-17  8?. 
0-19     "  0-31=101-23  Sv, 
=98-36  Booking. 
=  100-25  D.&D. 
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Pt 

An 

Fe 

It    Rh 

Pd    Cu      I-O 

Os 

Sand 

10.  Ghoco 

80-00 

1-50 

7-20 

1  55  2-50 

100  0-65     1-40 

4-35=10015  D.  ik  D. 

11.      *« 

•76-82 

1-22 

7-43 

1-18  1-22 

114  0-88     7-98 

2-41=100-28. 

12.  California 

86-50 

0-80 

6-75 

1-05  1-00 

0-60  1-40     1-10 

2-95=101-15. 

13. 

79-86 

0-65 

4-45 

4-20  0-65 

1-95  0-75     4-95 

005* 

2-60=100-00. 

14. 

76-50 

1-20 

6-10 

0-85  1-95 

1-30  1-25     7-56 

1-26* 

1-60  Pb?  0-55=100. 

15.  Or^on 

51-45 

0-85 

4-30 

0-40  0-65 

0-15  215  87-30 

3-00=100-25. 

16.  Spain 

46-70 

315 

6-80 

0-95  2-65 

0-85  105     2-85 

005* 

35-95=100-00. 

IT.  Australia 

59*80 

2-40 

430 

2-20  1-50 

1-50  1-10  25-00 

0-80* 

1-20=100-00. 

18. 

61-40 

1-20 

4-55 

110  1-85 

1-80  1-10  2600 

1-20=100-20. 

19.  RiiAsia 

77-50 

und. 

9-60 

1  45  2-80 

0-85  215     2-35 

2-30» 

1-00  =  100-00. 

20. 

76-40 

0-40  11-70 

4-30  0-30 

1-40  4- 10     0-60 

1-40=100  60. 

21.  Oaliforoia 

63-30 

0-30 

6-40 

0-70  1-80 

0-10  4-25  [22-55] 

—  HgO-60  =100Kroia 

*  the  loss,  with  Bome  osmium. 

VaR— <1)  STanberg  makes  the  Platinum  of  Nos.  2,  7,  8=Fe  Pt»;  Fe  Pt*;  (2)  that  of  3,  4,  6= 
Fe  Pt*.     The  last  is  called  Jron-Flatinum  (EiaenpUUin,  BrtUk.) ;  G.  =  14-6— 1 5-8,  H. =6. 

PyKi,  •ta — Infusible.  Not  affected  bjr  borax  or  salt  of  pUos{^oru9>  except  in  the  state  of  fine 
dust,  whoi  reactions  for  iron  and  copper  maj  be  obtained.  Soluble  only  in  heated  nitro- 
mnriatk:  add.  Acts  slightly  on  the  magnet ;  this  property  has  been  supposed  to  depend  on  the 
amount  of  iron  it  contains ;  but  Kokscharof  states  that  platinum  masses  from  Nischne  Tagilsk  are 
magiieti-polar,  and  attract  iron  filings  far  more  strongly  than  the  ordinary  magnet. 

Obs. — Platinum  was  first  found  in  pebbles  and  smtdl  grains,  associated  with  iridium,  osmium, 
palladium,  gold,  copper,  and  chromite,  in  the  alluvial  deposits  of  the  river  Pinto,  in  the  district 
of  Choco,  near  Popayan,  in  South  America,  where  it  received  its  name  platina^  fVom  pUUoL,  silver. 
In  the  province  of  Antioquia,  in  Brazil,  it  has  been  found  in  auriferous  regions  in  syenite  (Bous- 
sngault). 

In  Russia,  where  it  was  first  discovered  in  1822,  it  occurs  at  Nischne  Tagilsk,  and  Groroblago* 
dat,  in  the  Ural,  in  alluvial  material ;  the  gravel  has  been  traced  to  a  great  extent  up  Mount  La 
Kaitiane,  which  consists  of  crystalline  rocks ;  in  Nischne  Tagilsk,  it  lias  been  found  with  chro- 
mite  in  serpentine.  Formerly  used  as  coins  by  the  Russians.  Russia  affords  annually  about  800 
cwt  of  platinum,  which  is  nearly  ten  times  the  amount  from  Brazil,  Columbia,  St  Domingo,  and 
Bnmeo.     The  amount  coined  from  1826  to  1844,  equalled  two  and  a  half  millions  of  dollars. 

Platinum  is  also  found  on  Borneo,  which  furnishes  600  to  800  lbs.  annually ;  in  the  sands  of 
the  Rhine ;  at  St  Aray,  val  du  Drac ;  county  of  Wicklow,  Ireland ;  on  the  river  Jocky.  St.  Domin- 
go; according  to  report,  in  Cholotcca  and  Gracias,  in  Honduras;  in  California,  in  the  Klamath 
region,  at  Cape  Blanco,  etc.,  but  not  abundant ;  in  traces  with  gold  in  Rutherford  Ca,  North 
CftroUna ;  mt  St  Francois  Beauce,  etc.,  Canada  East 

AlUiough  platinum  generally  occurs  in  quite  small  grains,  masses  are  sometimes  found  of  con- 
siderable magnitude.  A  mass  weighing  1,088  grains  was  brought  by  Humboldt  from  South  Amer- 
ica, and  deposited  in  the  Berlin  museum  ;  specific  gravity  18'94.  in  1822.  n  mass  from  Coudoto 
vaa  deposited  in  the  Madrid  museum,  measuring  two  inches  and  four  lines  in  diameter,  and 
weighing  1 1,641  grains.  A  specimen  was  found  in  the  year  1827,  in  the  Urul.  not  far  from  the 
Demidoff  mines,  which  weighed  lO-i^,,'  Russian  pounds,  or  11*57  pounds  troy,  and  similar  masses 
are  not  uncommon;  the  largest  yet  seen  weighed  21  pounds  troy,  and  is  in  the  DemidofT 
cabinet 

The  metal  platinum  was  brought  from  Choco,  S,  A.,  by  UUoo,  a  Spanish  traveller  in  America, 
in  the  year  1735,  and  from  Carthagena,  by  Charles  Wood,  who  procured  it  in  Jamaica.  Ulloa 
speaks  of  specula  made  by  the  people  of  the  country,  of  a  peculiar  metal,  which  Brownrigg  says 
was  "platina,"  and  the  latter  mentions  a  "  pummel  of  a  sword, ^'  and  other  articles  of  platinum, 
received  by  him  from  Carthagena. 


4,  TULTINIRIDVJNL    Svanberg,  Jahresb.,  xv.  205,  1834. 

Isometric.     In  small  grains  with  Platinum ;  sometimes   in   cubes  witL 
truncated  angles,  (f.  6).     H.=6— 7;  G.=22-6— 23.     Color  white. 

Comp. — ^Platinum  and  iridium  in  different  proportions.    Analyses  by  Svanberg  : 

Plat        Irid.        Pallad.    Rhod.         Fe  Cu  Os 

l.N.  Tagilsk  1964        76-80        0  89        178        =99-11 

2.  Brasl  65-44        27-79        0*49         6-86         4-14         330        trace    =9S02 

Prinsep,  m  a  spedmen  from  Ava  in  India,  found  60  of  iridium  and  20  of  platinum.    If  platinum 
ai^  iridium  are  isomorphoufl,  it  is  probable  that  the  proportions  of  these  metals  are  indefinite. 
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Dr.  6t}nth,  after  some  trials,  considers  some  grains  oocarring  with  the  Oalifomia  gold  to  be  Fk 
tinirldium.    Am.  J.  Sol  II.,  xy.  246. 

6.  PATJiAPnTBg,  WoUaston,  FhiL  Trans.  1808. 

Isometiic.  In  minute  octahedrons,  Haid.  Mostly  in  grains,  sometimGE 
composed  of  diverging  fibres. 

H.=4-5— 6.  G.=ll-3— 11-8,  Wollaston ;  of  hammered,  12-148,  Lowry. 
Lustre  metallic.  Color  whitish  steel-gray.  Opaque.  Ductile  and  malleable. 

Oomp.— Palladium,  alloyed  with  a  little  platinum  and  iridiimi,  but  not  jet  analyzed. 

Pyr.,  etc. — The  blowpipe  reactions  of  native  palladium  are  undescribed.  As  prepared  by  Derille^ 
it  is  the  most  fusible  of  the  platinum  metals.  Oxydizes  at  a  lower  temperature  than  ^ver,  but 
Is  not  blackened  by  sulphurous  gases. 

Obs. — PuUadinm  occurs  with  platinum,  in  Brazil,  where  quite  large  masses  of  the  metal  are 
sometimes  met  with ;  also  reported  from  St  Domingo,  and  the  Ural 

Palladium  has  been  employed  for  balances ;  also  for  the  divided  scales  of  delicate  apperatuSi 
for  which  it  is  adapted,  because  of  its  not  blackening  ftom  sulphur  gases,  while  at  the  same  time 
it  is  nearly  as  white  as  silver. 

6.  AIiIiOPALLADIUM.    Selenpalladium  Zinkeny  Pogg.,  zvL  496, 1829.    Palladium  pt 

Hexagonal,  Zinken.    In  small  six-sided  tables.     Cleavage :  basal  perfect 
Lustre  bright.     Color  nearly  silver-white  to  pale  steel-gray. 

Oomp. — Palladium,  under  the  hexagonal  system,  the  metal  being  dimorphous;  the  formula 
probably  Pd*,  instead  of  Pd. 
Obs. — From  Tilkerode,  in  the  Harz,  in  small  hexagonal  tables  with  gold. 

7.  IRIDOSMINB.  Ore  of  Iridium,  consisting  of  Iridium  and  Osmium,  WoUasion^  PhiL  Trans., 
1805,  316  (Motals  Iridium  and  Osmium,  first  announced  by  Tennani^  Phil  Trans.,  1804,  411). 
Native  Iridium  Jameson.  Osmiure  d'  Iridium  Berz.^  Nouv.  Syst.  Min..  195,  1819.  Osmium* 
Iridium  Leonh,^  Handb.,  1821.  Iridosmium;  Osmiridium.  Newjanskit,  Sisserskiti  Haii, 
Hondb.,  558,  1845. 

Hexagonal.  Rarely  in  hexagonal  prisms  with  replaced  basal  edges: 
pyramioal  angle,  127°  36',  basal,  124°.  Commonly  in  irregular  flattened 
grains. 

H.=6 — 7.  G.=19-3 — 21*12.  Lustre  metallic.  Color  tin-white,  and 
light  steel-gray.     Opaque.     Malleable  with  difficulty. 

Oomp.  Var. — Iridium  and  osmium  in  different  proportions.  Two  varieties  depending  on  these 
proportions  have  been  named  as  species,  but  they  are  isomorphous,  as  are  those  ef  the  metals  (G. 
Uose).    Some  rhodium,  platinum,  ruthenium,  and  other  metals  are  usually  present. 

Var.  1.  Kewjan8kiiA,lk9\A.\  H.='7;  G.=  18*8 — 19*5.  In  flat  scales;  color  tin-white.  Over  4C 
p.  c  of  Iridium.     Named  from  a  Siberian  locality. 

Analysis  by  Berzelius  (Pogg.,  xxxii.  232,  1833): 

Ir  46-77,  Os  49-34,  Rd  3*15,  Pe  0-74,  giving  the  formula  Ir  Os=Iridium  49*78,  Osmium  60*22 
G.  =  19*386— 19-471. 

Glaus  obtained  (Beitr.  Platinum,  Dorpat,  1854)  from  six-sided  tables  from  Nischne-Tagilsk: 
Ir  55*24        Os  27*32        PI  10  08        Rd  1*50        Pd  Fe   Cu   /r,  =  100. 

Deville  and  Debray  (Ann.  Ch.  Phys.,  IH  Ivi.  481)  found: 

Ir        Rd        Pt      Ru         Os         Cu        Fe 

1.  N.Grenada  tO-40    12*30    010    [17*20]    =100 

2.  "  57-80       0*63    637       3510       0*06     010=100-06 


3.  OaUfomia  53*60  2*60  0*50 

4.  Australia  58*13  304 5*22 

6.  Borneo  58'27  264  0*15    

6.  Russia  77*20  0*50  1*10  020 

7.  **  0.=18*9  43*28  6*73  0*62  8-49 


43*401 

33*46' 

38-94' 

'21*00 

'40-11 


=  100 

0-15    =100 

=100 

tr.      =100 

0*78  0  99=100 


8.  BoHia        Q.=18-B  MBO      TSO    S'80    [23-901     0'90     1'40=IOO 

9.  "  a.=!0-4  43-S4      1-6G    014     4-6B    Ns  BG]     0-11     063=100 
10.          "            O.=30-6  70'38      4-7!     0-41  [23'0l]     0'21      IM-lOO 

ThotnsoD  round  in  a  iteel-^ra;  variety  (him  Brazil  T2'9  p.  c.  of  iridium,  with  21'1  osmium  aod 
1-ii  iron=100. 

J.  SittfrakiU  Haiil  In  fiat  scaloa,  often  nii-sided,  color  graftah-whito,  emal-graj.  0=20— ~ 
11-S.  Not  over  30  p.  a  oT  iridium.  One  kind  from  Nischne  TBgilsk  alTordod  Bcczeliua  (I  o)  It 
Oa*=Iiidiiun  19-9,  osmium  801  =  100;  Q.  =  21'1I8.  Anotlier  oorreapondcd  to  the  rorniulu  II 
Oa'=Iridium  34'8,  oamium  TS-3=10O,  it  nfTording  Ir  25,  Oa  7S.     Named  fhim  a  Siberiati  localitj,- 

Pvx.,  etc — At  a  hl^h  temperature  Ibe  Siascrskite  gives  out  oamium,  but  undergoes  no  further 
Tbe  N'sitjanakite  ia  not  deoomposed  and  does  net  give  an  oamium  odor  With  nitre, 
rocteiistic  odor  of  oamium  ia  soon  perceived,  and  a  masa  obtAiQed  soluble  in  water,  troai 
wUdi  a  granc  precipitate  is  thrown  don^  by  nitria  uHd. 

ObB^ — ItoocuravithpUtiuumiii  the  provitite  of  Chooo  in  South  America;  neat  Eatbarinetibiirg, 
StatooBt,  and  ETschtimsk,  in  the  Ural  mountaina ;  in  Australia.  It  is  rather  abundant  in  the 
■uiiferoiia  beach-sanda  of  northern  California,  occurring  io  small  briglit  lead-colored  aoalos,  some- 
liiDea  eix-aided.    Also  traces  in  the  gold-wasbinga  on  the  rivera  du  Loup  and  des  FUntex,  Oatiada. 

S.  MEHOURT.  Xtrti  i^yvti^  Theopkr.  'Yi^ioytp-s  laff  inorli'  [native]  DioKor.,  E,  ex.  Ar< 
gentnin  vlTniD,  Hydrargyrog,  Plin.  zxiiii.  32,  20,  41.  Qaicksitver.  Merouriua  jtlcAem. 
G«di^en  Qnecisilber  Germ.    Mercure  natlT  Fy. 

laonictric.     Otunrs  in  small  fluid  globules  Bcattered  through  its  gangiie. 
G.  =  13'568.     Lustre  metallic.     Color  tin-white.     Opaque. 
Oomp. — Pure  merciirj  (Ilg) ;  with  somotimeB  a  little  ailver. 

Pyr.,  ate — B.B.,  entirety  volatile,  vaporiziag  at  6S3'  F.  Becomes  solid  at  — 39'  V ,  and  may 
be  errstallised  !□  octahedrons.     Dissolves  readily  in  nitric  add. 

Oba. — Ueicury  in  the  metallic  stale  is  a  rare  mineral ;  the  quicksilver  of  commeroe  ia  obtained 
nonly  from  dnnabnr,  one  of  its  ores.  The  rocka  affording  the  meCol  and  itn  ores  are  mostly  day 
dulet  or  schists  of  different  jroologli^  ages. 

At  CIvidale.  ia  Venetian  Lombordy,  it  is  found  in  a  marl  regarded  as  a  part  of  tbe  Eocene 
■mnmoiitic  beds.  Uercury  has  been  observed  ooaudonolly  in  drift;  and  near  Eazbctek,  in  Tran- 
■jlvania,  and  also  Nowmarkt,  in  Qalicia,  springH.  isauing  fVom  the  Carpathian  aandstono.  Bome> 
■ioes  bear  aloog  globules  of  mercury.  Its  most  important  mines  are  IJiose  of  Idria,  in  dimiola. 
md  Almaden  in  Spain.  At  Idria  it  occurs  Intersperaed  through  a  clay  slate.  IVom  which  it  ifl 
cl)tnned  by  washing.  It  ia  found  in  small  quantities  at  W51(btein  and  UorsPold,  in  the  Palatinate, 
I  ia  Car^thia,  Hungary,  Fern,  and  other  countriea ;  also  at  Peyrat  le  Chateau,  in  the  department 
o(  ttbe  Haute  Yienue,  in  a  disintegrated  granite,  unaccompanied  by  cinnabar;  in  CJlifomia, 
MpKially  at  the  Pioneer  mine,  in  the  Napa  Volley,  where  some  of  the  quartz  geodes  contain 
knnl  ponnda  of  mercury. 


luick^fwor  amolgomeradt  med  gediget  SiUWer  (fr.  Sala)  CnmA,  189, 
I7SS.  Naturlich  Amalgam,  Silberapialgatn,  0«rm.  Amalgam  natif  dt  Lult,  L  420,  1783.  Mer- 
cnra  organtal  E.    Pella  natural  Del  Bio. 

Isometric     Observed  planes,  as  in  f.  54,  with  S* 

ilso  plane  2.  Figure  Z  common  ;  also  4,  5,  8, 
9,  13,  14.  Cleavage :  dodecabedral  in  traces. 
Also  maseive. 

H.=3— 3-5.    G.=13-75-14;    13-755,   Haid. 
Color  and  streak  silver-white.     Opaque.     Fn 
tare  conchoidal,  uneven.     Brittle,  Hnd  giving  a  /, 
grating  noise  when  cut  with  a  knife. 

Camp._Both  Ag  Hg"  (=Silver  348,  mercury,  65'2),  and 
Ag  Ilg*  (^Silver  26'2B,  and  mercary,  73T5).  are  here  included 
as  alTmded  by  tbe  following  Boalyscs :  I ,  Elaproth  (Bcitr.,  u 
181);  J,  Cotdier  (J.  d.  K,  liL  1,  PhiL  Mag.,  iii,41);  3,  Heyer 
(OeO'i  AI1I^  U.  90} : 
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BOw.  Iferewy. 

1.  Ag  Hg*  Moschellandsberg  36  64   =100  Klaproth. 

2.  Ag  Hg*,  ADeiDont?  27*6  72*6=100  Oordier. 

3.  **        MoschoUandsborg  ^  25*0  73*3=  M*3  Hejer. 

Pyr.,  etc. — ^B.R,  on  charcoal  the  inercuiy  TolatOizes  and  a  globule  of  aflver  ia  left,  la  the 
closed  tube  the  merciiiy  aubUmes  and  condenses  on  the  cold  port  of  the  tube  in  minute  g^obnka. 
Dissolves  in  nitric  add.    Rubbed  on  copper  it  gives  a  silvery  Instie. 

Obs. — From  the  Palatinate  at  Moediellandsberg,  in  fine  crTStala,  and  said  to  oocnr  where  thfl 
veins  of  mercury  and  silver  intersect  one  another.  Also  reported  from  Bosenaa  in  Hungaiy,  Stla 
in  Sweden,  Allemont  in  Dauphine,  Almaden  in  Spiun. 

Domeyko  reports  (Min.,  1 87,  Ann.  d.  U^  Y L  il  1 23,  v.  453)  other  compounds  from  the  mines  of  Li 
Rosilla,  province  of  Atacama ;  one  of  white  color,  with  Hg  56*4,  Ag  48*6 ;  2,  white  with  (mean  of  t 
anal)  Hg  63*2,  Ag  46*8= Ag*  Hg* ;  3,  granular  and  duU^  (mean  of  3  anal)  Hg  44*9,  Ag  56-l=Ag 
Hg;  4,  blackish  and  dull,  (mean  of  3  anal)  Hg  46*6,  Ag  53*4;  5,  blackish  and  dull  metallic^  soow- 
times  in  crystals,  Hg  35*8,  Ag  64*2=Ag*H'. 

Of  the  last  there  is  a  mass  in  the  museum  at  Santiago,  Chil],  weighing  21}  lbs.  These  mi^be 
only  mixtures  of  a  true  chemical  amalgam  with  silver. 

la  ARQUZSRITE.    Arquerite  Bcrih^  de  R,  A  Duf.,  0.  R,  xiv.  567,  1842,  in  Bep.  on  Art  \gf 

Domeyko^  pub.  in  Ann.  d.  M.,  IQ.  zx.  268,  1841. 


Igometric.  In  regular  octahedrons;  also  in  grains,  small  masses,  and 
dendrites.  G.=10'8.  In  color,  lustre,  ductility  like  native  silver,  but 
softer. 

Oomp. — ^According  to  Domejko  (L  a)  the  ciTStallized  contains  Ag*  Hg= Silver  86*6,  mercoiy 
18*5=100. 

Obs. — From  the  mines  of  Arqueros,  in  Coquimbo,  Chili,  where  it  is  the  principal  ore.  la  tiie 
first  fifteen  years  of  exploration  these  mines  afforded  200,000  marcs  ox  silver.  Oojun  with 
barite,  cobalt  bloom,  and  Uttle  sulphuret  and  chlorid  of  silver. 

11.  GOLD  AMAIiQAM.    K  Schnaider,  J.  pr.  Gh.,  xliii  817,  1848. 

In  small  white  grains  as  large  as  a  pea,  easily  crumbling  (Columbia 
variety) ;  also  in  yellowish-wliite,  four-sided  prisms  (California  variety). 

Oomp.— (An,  Agf  Hg*,  an  analysis  bj  Schneider  of  a  specimen  firom  Columbia  (L  c),  affording^ 
mercury  57-40,  gold  38*39,  sflver  5*0. 

The  California  amalgam  gave  Sonnenschem  (ZS.  G.,  vi.  248),  gold  89*02,  mercury  60*98 ;  also 
another,  gold  41*63,  mercury  58*37,  in  which  An:  Hg=2:  3. 

ObB.--From  the  platiaum  region  of  Columbia,  along  with  platinimi;  California,  espedally  near 
Mariposa. 

12.  OOPPZ2R.    Aes  Cyprium  FUn.  Yenus  Akhem,    Gediegen  Kupfer  Cferm.    Cuivre  natif  i¥. 

Isometric  Observed  forms  0,  1,  /,  i-2,  t-f ,  3-3.  Figs.  1,  2,  3,  4,  5,  6, 
Y,  8,  16,  17,  and  others.  Cleavage  none.  Twins ;  composition-face  octa- 
hedral, very  common,  and  producing,  in  connection  witii  distortion,  com- 
plex forms ;  one  a  double  six-sided  pyramid,  made  of  the  six  planes  i-2 
about  one  cubic  a^le  of  f.  17,  and  the  six  about  the  diagonally  opposite, 
the  rest  wanting.  Often  filiform  and  arborescent;  the  latter  with  the 
branches  passing  off  usually  at  60°,  the  supplement  of  the  dodecahedral 
angle;  the  branches  sometimes  twin-dodecahedrons  modified  by  planes 
O^  1,  and  the  composition-face  longitudinal,  but  contained  under  only  one 
dodecahedral  plane  along  the  upper  side  of  the  branch,  and  either  siae  of 
this  one  octahedral  and  one  cubic,  with  an  oblique  extremity  made  up  of 
two  cubic  planes  (Rose).    Also  massive. 
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H.— 2-5— 3.    G.=8-838,  native,  Whitney ;  8-94&— 8*958,  electrotype  cop- 

Kr,  Dick.     Lustre  metallic.     Color  cooper-red.    Streak  metallic  shining, 
ictile  and  malleable.     Fracture  hackly. 

Gomp. — Pure  copper,  bat  often  oontaining  some  silver,  bismuth,  etc, 

P.  Collier  obtained  < '015  p.  a  silyer  in  native  copper  from  the  Minnesota  mine.  (Private  com- 
mmiicatioD.) 

Haatefeuine  states  that  a  Lake  Superior  specimen  afforded  him,  Chopper  69*280,  silver  6*54.% 
meicory  0*01 19,  gangpio  25*248  (C.  R.,  xliiL  166);  while  F.  A.  Abel  found  in  a  specimen  of  same, 
wfaidi  had  a  thick  yein  of  native  silver  running  through  it  (J.  Ch.  Soa,  II.  I  8li),  0*002  p.  c.  of 
silver,  with  n  trace  of  lead,  and  in  another  0*56  of  silver.  Abel  obtained  for  a  Uralian,  from  the 
K»'y>>i«  District,  0*084  silver,  0*11  bismuth,  a  trace  of  lead,  and  1*28  of  arsenic. 

^fT.,  etc. — B.B.  fuseu  readily;  ou  cooling,  becomes  covered  with  a  coating  of  black  ozyd. 
Dissolves  readily  in  nitric  add,  givmg  off  rod  nitrous  fumes,  and  produces  a  deep  azure-blue 
sohition  witli  ammonia. 

Obfl — Copper  occurs  in  beds  and  veins  accompanying  its  various  ores,  and  is  most  abundant  in 
the  vicinitj  of  dikes  of  igneous  rocks.  It  is  sometimes  found  in  loose  masses  imbedded  in  the  soiL 
In  Siberia,  and  the  island  of  Nolsbe,  in  Faroe,  it  is  associated  with  mesotype,  In  amygdaloid, 
and  thoogh  mostly  disseminated  in  minute  particles,  sometimes  branches  through  the  rock  with 
extreme  beauty.  At  Turinsk,  in  the  Urals,  in  fine  crystals.  Common  in  Cornwall,  at  many  of  the 
mines  near  Redruth;  and  also  in  considerable  quantities  at  the  ConsoUdated  mines,  Wheal  Buller, 
and  others.  Brazil,  Chili,  Bolivia,  and  Peru  afford  native  copper ;  a  mass  now  in  the  museum  at 
lisbon,  supposed  to  be  from  a  vuUey  near  Bahia,  weighs  2,616  pounds;  north  of  Tree  Puntos, 
desert  of  Atacama,  a  large  vein  was  discovered  in  16^9.  In  Bolivia,  at  Coroooro,  in  sandstone, 
aod  called  in  commerce  "  Barilla  de  CoOre "  (copper  barilla).  Also  found  at  some  localities  in 
China  and  Japan. 

This  metal  has  been  found  native  throughout  the  red  sandstone  (Triassico-Jurassic)  region  of 
tiie  eastern  United  States,  in  Massachusetts,  Connecticut,  and  more  abundantly  in  New  Jersey, 
where  it  has  been  met  with  sometimes  in  fiue  crystalline  masses,  especially  at  New  Brunswick, 
Somerville,  Schuyler's  mines,  and  Flemington.  One  mass  from  near  Somerville,  on  the  premises 
cij.  C.  Van  Dyke,  Esq.,  of  N.  Brunswick,  weighed  78  pounds,  and  is  said  originally  to  have  weighed 
128.  Near  N.  Brunswick  a  velu  or  sheet  of  copper,  a  line  or  so  thick,  has  been  traced  fbr  several 
rods.    Near  New  Haven,  Conn.,  a  mass  was  formerly  found  weighing  Po  pounds. 

No  known  locaUty  exceeds  in  the  abundance  of  native  copper  the  Lake  Superior  copper  reg^ion, 

near  Kewenaw  Point,  where  it  exists  in  veins  that  intersect  the  trap  and  sandstone.   The  annual 

yield  of  native  copper  at  the  present  time  is  about  8,000  tons.    Masses  of  great  size  were 

observed  in  this  district  near  the  Ontanagon  river,  by  Mr.  Schoolcraft,  in  1821.    The  largest 

single  mass  yet  found  was  discovered  in  February,  1857,  in  the  Minnesota  mine,  in  the  belt  of 

conglomerate,  which  forms  the  foot- wall  of  the  vein.    It  was  -15  feet  in  length,  22  feet  at  the 

greatest  width,  and  the  thickest  part  was  more  than  8  feet.    It  contaioed  over  90  p.  c.  copper, 

snd  weighed  about  420  tons.    This  copper  contains  silver,  sometimes  in  visible  grains,  lumps,  or 

strings,  and  occasionally  a  mass  of  copper,  when  polished,  appears  sprinkled  with  large  silver 

spoiB,  resembling,  as  Dr.  Jackson  observes,  a  porphyry  with  its  feldspar  crystals.    The  ooppcr 

ooenre  in  trap  or  sandstone,  near  the  junction  of  these  two  rocks,  and  has  probably  been  produced 

through  the  reduction  of  copper  ores.     It  is  associated  with  prehnite,  datoUte,  analcite,  laumon- 

tite,  pectoUte,  epidote,  chlonte,  woUastonite,  aud  somethnes  coats  amygdulcs  of  colcite,  etc.,  in 

amygdaloid.     Strings   of  copper  often  reticulate  through  crystals  of  analcite  and  prehnite. 

Pseodomorphs  after  scalenohedrons  of  calcite  are  sometimes  met  with.    Besides  this  occurrence 

io  the  vicinity  of  trap,  it  is  also  in  some  parts  of  the  Kewenaw  region  distributed  widely  in  grains 

through  the  sandstone. 

Native  copper  occurs  sparingly  in  California ;  at  the  Union  and  Keystone,  Napoleon  and  Lancha 
Plana  mines  in  Calaveras  Co. ;  in  the  Cosumnes  mine,  Amador  Co. ;  in  serpentine,  in  Sta.  Barbara 
Co.    Also  on  the  Gila  river  in  Arizona;  in  large  drift  masses  in  Russian  America. 

13.  IRON.    UanAlch&m,    Godiegen  Eisen  (rerm.    Fbrnatlfi^. 

Isometric.     Cleavage  octahedral. 

H.=4'5.  G.=7'3— 7'8 ;  7'318  a  partially  oxydized  fragment  of  a  crystal 
of  meteoric  iron  from  Guilford  Co.,  N.  C.  Lustre  metallic.  Color  iron- 
gray.  Streak  shining.  Fracture  hackly.  Ductile.  Acts  strongly  on  the 
magnet. 


16  NATIVE  ELEMENTS. 

Obs. — The  occurrence  of  mosses  of  native  iron  apart  from  that  of  meteoric  origin  is  not  placed 
beyond  doubt  An  iron  so  regarded,  with  some  reason,  occurs  in  the  hill  country  above  Bexley 
in  Bassa  Co.,  Liberia,  Africa.  An  analysis  afforded  A.  A.  Hayes  (Am.  J.  Sci^  II.  xzi.  153)  iron 
98'40,  quartz  grains,  magnetite  and  a  zeolite  1*60=  100.  The  mass  of  iron,  fh)m  Canaan,  Ct,  pub 
lished  as  native,  was  artiiiciaL  A  fragment  of  iron-  found  near  Knozville,  Tenn^  but  of  uncertain 
exact  locality  and  possibly  meteoric,  afforded  Ocuth  (ib.,  xxviiu  246)  Iron  99*79,  nickel  0*14,  mag* 
nesium  0*022,  calcium  0*121,  silicium  0*075,  cobalt  <race=  100*148.  Cramer  describea  a  mass  weigh- 
ing four  pounds,  obtuincd  in  the  mine  of  Hackenburg.  It  is  said  to  have  been  observed  in  ram 
lamina)  in  an  ironstone  conglomerate  in  Brazil,  and  in  lava  in  Auvergne ;  also  in  the  keuper  in 
Thuringia,  in  an  argillaceous  sandstone,  containing  fossils ;  it  afforded  but  a  trace  of  nickel :  G.=: 
5'24,  (Fogg.,  Izxzvili.  1853,  145,  where  other  localities  are  mentioned);  also  at  Chotzen  in  Boho* 
mia,  in  a  limestone  (the  PlantrkaUc\  affording  on  analysis  Fe  98*83,  graphite  0*74,  As  0*32,  Ni  0*61, 
and  thought  to  be  possibly  an  ancient  meteorite  ( Jahrb.  Or.  Reichs.,  viii.  354). 

Tlie  presence  of  metallic  iron  in  grains  in  basaltic  rocks  (from  Giant's  Causeway,  etc.)  has  been 
announced  by  Dr.  Andrews.  After  pulverizing  the  rock  and  separating  by  means  of  a  magnet  the 
grains  that  wore  attracted  by  it,  he  subjected  the  grains  to  the  action  of  an  acid  solution  of  sul* 
phate  of  copper  in  the  field  of  a  microscope,  which  salt,  when  there  is  a  trace  of  pure  iron  present^ 
gives  a  deposit  of  copper ;  and  in  his  trials  there  were  occasional  deposits  of  copper  in  crystalline 
bunches.    It  has  been  noticed  in  other  related  rocks. 

Meteoric  iron  usually  contains  1  to  20  per  cent,  of  nickel,  besides  a  small  percentage  of  other 
metals,  as  cobalt,  manganese,  tin,  copper,  chromium ;  also  phosphorus  common  as  a  phosphureti 
sulphur  in  sulphurets,  carbon  in  some  instances,  chlorine. 

For  a  review  of  papers  on  meteoric  iron,  see  Rammelsberg's  Handbuch  der  Mineralchemie 
(Liepzig,  1860).  The  following  are  a  few  analyses :  1 ,  Berzchus  (Ac.  II.  Stockh.,  1834^  FogSt 
xxxiii.  123);  2,  Bergemann  (Pogg.,  Ixxviii.  406);  3,  W.  a  Clarke  (Ann.  Ch.  Pharm.,  IxxxiL  367); 
4,  Berzelius  (Aa  H.  Stockh.,  1832,  Pogg.,  xxvii.  118);  5,  J.  L.  Smith  (Am  J.  8cL,  II.  six.  153) : 
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2 

3 

4 

5 

Liberia. 

Zatatecas,  Mexico. 

Lenarto. 

Bohumilitx. 

Knoxville,  Tenn. 

Iron 

88-042 

8509 

90*153 

93-77 

'      88*02 

Nickel 

10*732 

9-89 

6*553 

3-81 

14*62 

Cobalt 

0-455 

0*67 

0*502 

0-21 

0*50 

Manganese 

0*132 

0145 

Copper ) 
Tin       f 
Magnesium 

0066 

003 

0080 

0*06 

0050 

0.19 

0*082 

Carbon 

0*043 

C,  Fe  0-33 

Ag  0*24 

Sulphur 

/r. 

0-84 

0-482 

008 

Fe,Ni,P 

1*65 

1-226 

2*14 

P019 

Chrome-iron 

1*48 

Si  0*04 

Si  0*84 

Gangue 

0*480 

C0*03 

CI  0*02 

100*000  100*33  99*223  100*00  99*57 

Beichenbach  has  named  the  alloy  of  iron  and  nickel,  containing  up  to  23  p.  o.  of  the  latter, 
Chamasite;  that  approaching  probably  the  formula  Fe*  Ni*,  Tcenile;  and  to  that  having  the  formula 
Fe  Ni,  Shepard  has  apphed  the  name  Oktibbehite.  The  phosphorus  in  the  analyses  is  combined 
with  iron  as  Schreibersiie ;  the  sulphur  as  TroHite;  the  magnesia,  in  anal  5,  with  the  silica  prob- 
ably as  Enstatite. 

Among  large  iron  meteorites,  the  Gibbs  meteorite,  in  the  Yale  College  cabinet,  weighs  1,635  lbs. ; 
length  three  feet  four  mches ;  breadth  two  feet  fi>ur  inches  ;  height  one  foot  four  inches.  It  was 
brought  from  Bed  River.  The  Tucson  meteorite,  now  in  the  Smithsonian  Institution,  weighs 
1,400  lbs. ;  it  was  originally  from  Sonora.  It  is  ring-shaped,  and  is  49  inches  in  its  greatest  diam- 
eter. Still  more  remarkable  masses  exist  in  South  America ;  one  was  discovered  by  Don  Rubin 
de  Cells  in  the  district  of  Chaco-Gualamba,  whose  weight  was  estimated  at  32,000  lbs. ;  and 
another  was  found  at  Bal)ia  in  Brazil,  whose  solid  contents  are  at  least  twenty-eight  cubic  feet| 
and  weight  14,000  lbs.  The  Siberian  meteorite,  discovered  by  Pallas,  weighed  originally  1,600  lbs. 
and  contained  imbedded  crystals  of  chrysolite.  Smaller  masses  are  quite  common.  Meteoric  iron 
is  perfectly  malleable,  and  may  be  readily  worked  iu  a  forge,  and  put  to  the  same  uses  as  manu- 
factured iron. 

Bahr  has  observed  grains  of  native  iron  in  a  fragment  of  petrified  wood.  The  iron  was  mixed 
with  limonite  and  organic  matter,  and  is  supposed  to  have  been  produced  by  the  deoxydation  of  a 
salt  of  iron  by  the  organic  matter  of  the  wood.     He  calls  the  iron  Sideroferriie. 

Von  Dechcn  reports  that  an  artificial  iron  has  been  observed  by  him,  which  has  cubic  cleavage. 
(Verb,  uat  Ver.  Bonn,  1861.) 


zmo.  17 


14.  ZINO. 


Hexagonal,  Rose.     Cleavage :  basal  perfect. 

H.=22.  G.=7.  Lustre  metallic.  Color  and  streak  white,  slightly 
grayish. 

OoBipm — Zinc,  xvith  sometimes  a  trace  of  cadmium  and  other  metalp. 

Obs. — Reported  bj  G.  Ulrich  as  ha?ing  been  found  in  a  geode  in  basalt,  near  Melbourne, 
YktoiiA  I^d,  Australia ;  the  piece  weighed  4^  0Z8.,  and  was  incrusted  with  smithsonite  and 
aragonite,  and  some  cob;ilt  bloom.  Also  said  to  occur  in  the  gold  sands  of  the  Mittamitta  river, 
north  of  Melbourne,  along  with  topaz,  corundum,  etc. ;  a  single  piece,  according  to  L.  Becker, 
having  been  found  which  contained  traces  of  cadmium  and  other  metals.  (L.  Becker,  in  Trans. 
PhiLInst^  Victoria,  1856,  and  Jahrb.  Mm.,  1857,  .H12,  «98;  G.  ITlrich,  in  B.  H.  Ztg.,  xvUi.  6H.)  It 
should  bo  stated  that  the  zinc  said  to  come  from  the  Melbourne  basalt  was  found  by  a  quarrymnn 
and  not  bj  a  sdentific  observer,  and  that  therefore  there  may  be  an  error  with  regard  to  its  actually 
having  been  taken  from  the  basalt    The  existence  of  native  zinc  seems  still  to  need  confirmation. 

Stolba  has  recently  obtained  artificially  hexagonal  crystals  of  zinc,  six-sided  prisms  with  low 
ITTaimdal  terminations  (J.  pr.  Ch.,  xcvl  182).  Zinc  is  supposed  to  occur  also  in  isometric  forms 
(Am.  J.  Sd,  IL  xxxi.  191). 

15.  IiBAD.      Plumbum  nigrum  P/tn.,  xxxiv.  4*7.     Satumus  Alchem,     Gediegen  Blel  Chrm, 

Plomb  natif  Fr, 

Isometric.     Found  in  thin  plates  and  small  globules. 
H.=l"5.     G.=11'445,  when  pure.     Lustre  metallic.     Color  lead-gray. 
Malleable  and  ductile. 

Oomp.  Pure  lead. 

Pyr. — B.B.  ftises  easily,  coating  the  charcoal  with  a  yellow  oxyd,  which,  treated  in  R.  F., 
▼obtilizes,  giving  an  azure-blue  tinge  to  the  flame. 

Oba. — TUs  species  is  reported  as  occurring  in  globules  in  galena  at  Alstonmoor;  in  lava  in 

Madeira,  Rathke;   at  the  mines  near  Carthagena  in  Spain;   in  Carboniferous  limestone  near 

Bristc^  and  at  Kenmare,  Ireland ;  according  to  R  P.  Greg,  Jr.,  in  thin  sheets  in  red  oxyd  of 

fetd  near  a  basaltic  dyke  in  Ireland;   in  an  amygdaloid  near  Weissig;   in  basaltic  tufa,  at 

Bautenberg,  in  Moravia ;  with  gold  in  an  Altai  gold  region,  seven  miles  fh)m  Mt  Alatau ;  the 

gold  region  of  Velika,  southern  Slavonia ;  near  Eatherineuburg,  in  the  Urals ;  in  the  district  of 

Zomelahuacan,  in  the  Stito  of  Vera  Cruz,  in  a  granular  limestone,  containing  in  some  places 

species  of  ammonites,  in  laminsB,  in  a  foliated  argentiferous  galena;  in  the  iron  and  manganese 

ore  bed  of  Paisberg,  Wermland,  with  hematite,  magnetite,  and  hausmannite  (B.  H.  Ztg.,  xxv.  21); 

aim  in  white  quartz  north-west  of  Lake  Superior,  near  the  Dog  lake  of  the  Eaministiquia,  in  the 

fona  of  a  small  string  (Chapman,  Can.  J.,  1865). 


16.  UN.    Plumbum  candidum  P^tn.,  xxxiv.  47.    Jupiter  Alchem,    Gediegen  Zinn  Germ.    Etaic 

natif  Fr. 

Tetragonal.  1  Al,  over  basal  edgc,=57^  13',  over  pyramidal=140°  25', 
UaU,  over  basal  edge,=42°  11',  over  pjTamidal=150°  31';  a=0-3856G. 
In  grayiflli-white  metallic  grains. 

Comp. — ^Tln  with  some  lead,  Hermann^  J.  pr.  Ch.,  xxxiii.  300. 

Obs.-^The  above  angles  are  from  artificial  crystals  galvanically  deposited,  measured  by  Miller. 
Beported  as  occurring  with  the  Siberian  gold ;  also  in  the  Rio  Tipuani  valley,  in  Bolivia,  but 
ftMblj  only  an  artificial  product  (D.  Forbes,  PhiL  Mag.,  IV.  xxix.  138,  xxx,  142.) 


17.  ARSBNIO.    Gediegen  Arsenik  Germ,    Arsenic  natif  Fr, 

Rhombohedral.  i?A^=85°  41',  (9a7?=122°  9',  «=l-3779.  Observed 
(ofrms  li^  —J,  O;  — JA— ^=113°  21'.  Cleavage:  basal,  imperfect.  Often 
granular  massive;  sometimes  reticulated,  reniform,  and  stalactitic.  Struc- 
tnre  rarelv  columnar.  ^ 


18  KATTTE  ELEMENTS. 

H.=3*5.  G.=5*93.  Lustre  nearly  metallic.  Color  and  streak  tin-white, 
tarnishing  soon  to  dark-gray.     Fracture  uneven  and  fine  granular. 

Oomp. — Arsenic,  oflen  with  some  antimonj,  and  traces  of  iron,  silyer,  gold,  or  bismuth. 

The  arsenical  bismuth  of  Werner  (Arsenik  Wismnth  TFem.,  Letztes  Mm.-Sy8t,  23,  66,  1817 
BreitK,  Char.,  157,  1823,  Arsenik-Glanz,  WismuUscher  Arsen-Glana,  BreUh,,  Char.,  273,  1832^ 
from  Marienberg,  is  arsenic  containing  3  p.  c.  of  bismuth.     H.=2 ;  G.=5*36----5'39. 

Pyr. — 6.6.,  on  charcoal  yolatilizes  without  Aising,  coats  the  coal  with  white  arsenoiis  add, 
and  affords  the  odor  of  garlic ;  the  coating  treated  in  B.  F.  volatilizes,  tinging  the  flame  blue. 

Obs. — Native  arsenic  commonly  occurs  in  veins  in  crystalline  rocks  and  the  older  schists, 
and  is  often  accompanied  by  ores  of  antimony,  red  silver  ore,  realgar,  blende,  and  other  metsJlic 
minerals. 

The  silver  mines  of  Freiberg,  Annaberg,  Marienberg,  and  Schneeberg,  afford  this  metal  in  ooa- 
siderable  quantities ;  also  Joachimsthal  in  6ohemia,  Andreasberg  in  the  Harz,  Kapnik  in  Transyl- 
vania, Oravicza  in  Hungary,  Kongsberg  in  Norway,  Zmeoff  in  Siberia,  in  large  masses,  and  at  St 
Maria  auz  Mines  in  Alsace ;  abundantly,  at  the  silver  mines  at  ChanargiUo,  and  elsewhere  in 
Chili.  In  the  United  States  it  has  been  observed  by  Jackson  at  Haverhill,  N.  H.,  on  the  estate 
of  Mr.  Francis  EimboU,  in  thin  layers  in  dork-blue  mica  slate,  stained  by  pliunbago,  and  contain 
ing  also  white  and  magnetic  pyrites ;  also  at  Jackson,  N.  H. ;  on  the  £.  flank  of  Furlong  Mtn^ 
Greenwood,  Me. 

The  name  arsenic  is  derived  from  the  Greek  doptvtK6v  or  d^nxs»iK6v^  mascuUnej  a  term  applied  to 
orpiment  or  sulphuret  of  arsenic,  on  account  of  its  potent  properties. 

Alt-^— Oxydizcs  on  exposure,  producing  a  black  crust,  whidi  is  a  mixture  of  arsenic  and  arsen- 
olite  (%s),  and  also  pure  arseuolite. 

17 A.  Antdionial  Arsenic. — An  antimonial  arsenic,  containing,  according  to  Schultz  (Bamm. 
Min.  Ch.,  984),  7*97  p.  c.  of  antimony,  occurs  at  the  Palmbaum  mine,  near  Marienberg  in  Saxony. 
A  similar  compound,  consisting,  according  to  Genth  (.\m.  J.  ScL,  ILxxxiiL  191 X  of  arsenic  90*82 
and  antimony  9*18  (=17  As  + 1  Sb),  occurs  at  the  Comstock  "lead"  of  the  Ophir  mine,  Wai^oe 
Co.,  California,  in  finely  crystalline,  and  somewhat  radiated,  reniform  masses,  between  tin-whita 
and  iron-black  on  a  fresh  fracture,  but  grayish-black  on  tarnishing,  associated  with  arsenoUte, 
calcite,  and  quartz. 

18.  ANTIMONY.    Gediget  Spitsglas  (fr.  Sahlberg)  v,  Suodb.,  Ak.  H.  Stockh.,  x.  100,  1743, 

Cronift.f  Min.,  201,  1758.    Spiesglas,  Gediegen  Antimon,  Crerm.    Antimoine  natif  I\r, 

Rhombohedral.  i?  A  i?  =  87°  35',  Eose,  OAli  =  123°  32'  A  a  =  1-3068. 
Observed  planes,  7?,  (?,i,— 2,  i-2  ;  (?A|  (cleavage  plane) =142°  68',^A|= 
117°  7',  2A2  =  89°  25',  iA4=144°  24',  OAi=159°  26',  (9  A 2=108°  20'. 
Cleavage :  basal,  highly  perfect ;— |  distinct.  Generally  massive,  lamellar; 
iiometimes  botryoidal  or  reniform  with  a  granular  texture. 

H.=3— 3-5  G. =6-646— 6-72,;  6-65— 6*62,  crystals,  Kenngott.  Lustre 
metallic.     Color  and  streak  tin-white.     Verv  brittle. 

Oomp. — Antimonj,  containing  sometimes  silver,  iron,  or  arsenic.  Analysis  bjr  Klaproth  (Beitr., 
iiL  169):  from  Andreasberg,  Antimony  98,  silver  1,  iron  0  25=99-25. 

Pyr. — B.B.,  on  charcoal  fuses,  gives  a  white  coating  in  both  0.  and  R  F. ;  if  the  blowing  be  inter- 
mitted, the  globule  continues  to  glow,  giving  off  while  fumes,  until  it  is  finally  crusted  over  witii 
prismatic  crystals  of  oxyd  of  antimony.  The  white  coating  tinges  the  R  P.  bluish-green.  Crya* 
tallizes  readily  from  fusion. 

Occurs  in  lamellar  concretions  in  limestone  at  Sahlberg,  near  Sahl,  in  Sweden ;  at  Andreasberg. 
in  the  Harz ;  in  argentiferous  veins  in  gneiss  at  AUemont  in  Daupbiny ;  at  Przibram  in  Bohemia; 
in  Mexico ;  Huasco,  Chili ;  Sarawak  in  Borneo ;  in  argillite  at  South  Ham,  Canada ;  at  Warren, 
N.  J. ;  at  Prince  William  antimony  mine,  N.  Brunswick,  rare.  'i 

Alt — Oxydizes  on  exposure  and  forms  Valentinite  (Sb).  j 

19.  AIiLBMONnTB.    Antimoine  natif  arsenifore  K,  Tr.  iv.  281,  18*22.    ArsenikspiesaglaiHI  ; 
Zippe,  Yerh.  6es.  Mus.  Bohmen,  1824,   102.    Arsenik-Antimon  Hausm,    Arseniure  d*  AnUt* 
moine  jFV*.    Antunon-Arsen  Ndum.    Arsenical  Antimony,  Allemontit,  Haid.^  Handb.,  65t,  18411  . 

Rhombohedral.    In  reniform  masses  and  amorphous ;  structure  carved  j 
*amellar ;  also  fine  granular.  j 


TELLTJKIUM.  19 

H.=3'5.  G. =6*13,  Thomson  ;  6*203,  Eammelsberg.  Lustre  metallic, 
occasionally  splendent ;  sometimes  dull.  Color  tin-white,  or  reddish-gray : 
often  tarnished  bro^vnish-black. 

Oompi* — SbAs'-=  Arsenic  65*23,  antimouy  34*78  Analysis  bj  Rammelsberg  of  the  Allemont 
ore  (l8t  Supp.  18) :  Arsenic  6215,  antimony  37'85-=100,  giving  I  Sb  to  2*6  As. 

Fyr. — B.B.  emits  fumes  of  arsenic  and  antimony,  and  fuses  to  a  metallio  globule,  which  takes 
ftre  and  bums  away,  leaving  ozyd  of  antimony  on  the  charcoal 

Obs. — Occurs  sparingly  at  Allemont ;  Przibram  in  Bohemia,  associated  with  blende,  antimony, 
spathic  iron,  etc.;  Schla<£nig  in  Styria;  Andreasberg  in  the  Harz. 

20.  BISMUTH.    Bisemutnro,  Plumbum  cincreum,  AgriCj  Foss.,  489,  Intorpr.  467.     Antimo- 
nium  femininum,  Tectum  Argenti,  Alchem.    Gediegen  Wismuth  Gemu 

Hexagonal.  5  A  ^=87°  40',  G.  Eose;  Oa^=123°  36';  a=l-3035. 
Observed  planes,  i?,  —Ji,  0,  2,  and  — 2 ;  2  A  2=69°  28'.  Cleavage  :  basal. 
perfect,  2,  —2,  less  so.  Also  in  reticulated  and  arborescent  shapes ;  foliated 
and  granolar. 

H.=2— 2'5.  G.=9'727.  Lustre  metallic.  Streak  and  color  silver- 
white,  with  a  reddish  hue;  subject  to  tarnish.  Opaque.  Fracture  not 
obeervable.  Sectile.  Brittle  when  cold,  but  when  heated  somewhat  mal- 
leable. 

Ooaap.  Var. — Pure  bismuth,  with  occasional  traces  of  arsenic,  sulphur,  teUurium.  (1)  A 
^;>ectmeQ  iVom  a  gold  mine  of  the  Peak  of  Sorata  gave  (}outh  (Am.  J.  Sci.,  11.  xzviL  247),  Bi 
99^14,  Te  0042,  Fe  (r=9tf-956;  and  (2)  Forbes  (Phil  Mag,  IV.  xiix.  3),  Bi  94-4«,  Te  6-0&,  As 
0-38,  S  0*07,  Au  *r=100.  Forbes's  mineral  is  much  like  tetradymite  in  foliation,  and  probably 
contains  12  to  15  p.  c.  of  that  species.  (3)  A  fine  scaly  variety  from  Bispbcrg  in  Dalecarlia,  analyzed 
by  Clene  and  FeUitzen  (<Efv.  Ak.  Stockh.,l8ttl,  159),  contains  as  mixture  3  to  7  p.  c  of  sulphid 
of  iron. 

Pyr^  etc. — ^B.B.  on  charcoal  fuses  and  entirely  volatilizes,  giving  a  coating  orange-yellow 
vbik  hot,  and  lemon-yellow  on  cooling.  Fuses  at  476*"  F.  Dissolves  in  nitric  acid ;  subsequent 
dilation  causes  a  white  precipitate.    Crystallizes  readily  from  fusion. 

OIm. — Bismuth  occurs  in  veins  in  gneiss  and  other  crystalline  rooks  and  day  slate,  accompany- 
ing various  ores  of  silver,  cobalt,  lead,  and  zinc.    It  is  most  abundant  at  the  silver  and  cobalt 

nuDes  of  Saxony  and  Bohemia,  Schnoeborg,  Altonbcrg,  Joachimsthal,  Johanngeorgenstadt,  etc. 

It  has  also  been  found  at  Modum  and  Gjcllebak  in  Norway,  and  Fahlun  in  Sweden.    At  Scbnee- 

berg  it  forms  arborescent  delineations  in  brown  jasper.     At  Wheal  Spamon,  near  Redruth,  and 

elsewhere  in  Cornwall,  and  at  Carrack  Fell  in  Ciunbcrland,  it  is  associated  with  ores  of  cobalt ; 

fennerly  from  near  Alva  in  Stirlingshire ;  in  a  large  and  rich  vein  at  the  Atlas  mine,  Devonshire ; 

at  San  Antonio,  near  Ck>piapo,  ChiU ;  Mt.  Illampa  (Sorata),  in  Bolivia. 
At  Lane's  mine  in  Monroe,  Conn.,  it  is  associated  in  small  quantities  with  wolfram,  scheelite, 

galena,  blende,  eta,  in  quartz ;  occurs  also  at  Brewer's  mine,  Chesterfield  district.  South  Carolina. 


21.  TELLTTRIUM.  Aurum  paradoxtim  vel  problematicum  MdUer  v.  Reichenskir^  Phys.  Arb. 
Wien,  i.  1782.  Sylvanite  Kinoan,  Min.,  ii.  324,  1796.  Gediegen-Tellur  Klapr^  Beitr.,  iii.  2, 1802. 
Gediegen  Sylvan  Germ.    Tellure  natif  auro-ferrif^re  H, 

Hexagonal.     5  A  ^=86°   57',  G.  Rose;    0  A  ^=123°  4',  a  1-3302. 
Observed  planes,  H^  —R^  /,  0 ;  Ha—jR,  over  base,  =113°  62'.    In  six- 
'  aded  prisms,  with  basal  edges  replaced.     Cleavage :  lateral  perfect,  basal 
imperfect.     Commonly  massive  and  granular. 

EL =2 — 2*5.     G.=:6-l — 6-3.     Lustre  metallic.     Color  and  streak  tin- 
white.    Brittle. 


80  KATITB  ELEMENTS. 

Oomp.— Ac«»rdJDK  to  Elaproth  (L  &)>  TelluriiuD  92-65,  iron  T-SO,  and  gold  O-SS.    A  a 
from  Nagy&g  afforded  Pctz  (Pogg.,  IviL  44T),  Tellurium  91-216,  snd  gold  2-135,  with  a  tnce  n 
iron  and  gulphur. 

Pyr. — In  the  open  tube  fuses,  giving  a  white  sublimate  of  telluroas  acid,  wblch  B.  B.  ftiaea  to 
oolorteBS  transparent  drops.  Ou  charcoal  Aises,  Tolatilizea  almost  entirelj,  tinges  the  flame 
green,  and  gives  a  white  coating  of  tellurous  add. 

Oba.— Native  telhinum  occurs  at  the  mine  of  Maria  Loretlo,  near  Zalnthns,  in  TraniylTaniB 
(whence  the  name  Syhan  and  Sj/lvanile),  in  sandstone,  accompanjlng  quartz,  iron  pyrites,  and 
gold.  About  forty  jears  aiiioe  it  was  round  In  considerable  abundance,  and  waa  melted  to  extract 
tiie  small  quantity  of  gold  it  contains. 

22.  HAITVB  BniiFHUR.    Xatiirlicher  Schwefel  Gtrm.    Sonfre  A-. 
Ortliorhombic.     I A  1=101°  46'.  O  A  l-i=113''  6' ;  a:b:  c=2-344  :  1 : 
Observed  planes  :  O ;  vortical,  /,  i-t,  i-t,  i-&,  i-i ;  domes,  l-»,  J-t,  J-*, 


l"2d.    Observed  planes  :  O ;  vortical,  J,  «-i 
1^.  f »)  i-» ;  octaiiedral,  1,  i,  i,  |,  1-S,  f-3. 


lAl,  mae.,=106'*  25' 
lAl,  brach.,=85  07 
lAl,     ba8.,=143    23 


0  A 1-3  =  115°  53' 
*9Al-t=117  41 
(3AfiE=128   12 

Cleavage:  J,  and  1,  imperfect. 
Twins,  composition-face,  /,  aoroe- 
times  producing  cruciform  orvfltals. 
Also  massive,  sometimes  coDsisting 
of  concentric  eoata. 

n.=l-5-2-5.  G.=2-072,  of  crys- 
tals from  Spain.  Lustre  resinous. 
Streak  snlpbur-yellow,  sometimes 
reddish  or  greenish.  Transparent— 
Bubtranslucent.  Fracture  conchoidai, 
more  or  less  perfect.     Sectile. 

Oomp. — Pure  sulphur;  but  onen  contamt 
neted  with  clay  or  bitumen. 

Pyi.,  etc — Bums  at  a  low  temperature  with  a 

bluish  liame,  with  the  strong  odor  of  sulphuroui 

acid.    Becomes  resinoiiBlj  electrified  by  friction 

InsoIitbiG  In  water,  and  not  acted  on  by  the  adds. 

Obs. — Sulphur  is  dimorphous,  the  crystals  bciiig  obtuse  oblique  rhombic  prisms,  of  90'  HI', 

and  indinBtiOD  of  the  vortical  axis=9&°  4U',  when  formed  at  a  moderutely  high  temperature 

(125"  C.,  according  to  FraDkoDhelm). 

The  groat  rcposilories  of  sulphur  are  either  beds  of  gypsum  and  the  assodate  rocks,  or  th« 
re^ns  of  active  and  extinct  volcanoes.  In  the  volloy  of  Note  and  Mazzaro,  in  Sdly;  at  Conil, 
near  Cadiz,  in  Spain;  Bci,  in  Switzerland;  Cracow,  in  Poland,  it  occurs  in  the  former  situation ; 
near  Bologna,  Italy,  in  Ooe  crystals,  imbedded  in  bitumen.  Sicily  and  the  neighboring  volcanic 
ialos;  the  Solfatara,  near  Naples;  the  volcanoes  of  the  Padflc  ocean,  etc.,  are  localities  of  the 
latter  kind.  The  crystals  from  Sicily  are  sometimes  two  or  three  inches  in  diameter.  It  is  also 
deposited  from  hot  springs  in  loeland ;  and  in  Savoy,  Switiorland,  Hanover,  and  other  countries, 
it  is  met  with  in  certain  metallic  veins ;  near  Cracow  and  in  Upper  Egypt  thern  are  large  deposits. 
A  fibrous  variety  is  found  near  ijiena,  in  Tuscany.     Abundant  in  the  Chilian  Andes. 

Sulphur  is  found  near  the  sulphur  springs  of  New  York,  Virginia,  etc.,  sparingly;  in  many  coal 
deposiia  and  elsewhere,  where  sulphid  of  iron  is  undetgoing  decomposition;  in  microacoiiia 
crystals  at  some  of  the  gold  mines  of  Virginia  and  North  Carolina ;  as  a  powder  and  in  crystals  in  . 
the  Wostcni  lead  regions,  in  cavitice  in  the  limestone ;  in  minute  crystals  on  deavage  surfaces  ol 
galena,  Whcatley  mlno,  Pheuiiville,  Pa. ;  in  small  masses  in  limestotie  on  the  Potomac,  twenty-fln 
miles  above  Washington ;  in  California,  at  the  geysers  of  Napa  valley,  Sonoma  Co. ;  in  Santa  Barbu* 
in  good  crystals ;  near  fflear  lake,  Lake  Co.,  a  lai^e  deposit,  with  a  vein  of  cinnabar  (now  woriced) 
cuCUng  Uirough  It;  iu  Nevada,  in  Humboldt  Co.,  in  large  beds;  Nyo  aud  Esmenlda  Ooa,  13  n 
N.  of  Silver  Peak;  WaahoeOa 
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Ibe  sulphur  mines  or  ^dlj,  the  crater  of  Tulcsno,  tlio  Bolbtor*  Dear  Naples,  and  the  beds  of 
lUtoniia,  afford  lai^  qiumtities  of  aulpbur  for  commerce.  It  is  also  obtained  in  roastiiig  the 
■)[ludi  of  iron  and  copper. 

nds  tpecieH  ia  bonnBomorphona  with  barTtes  and  marcsBlte  if  f4  be  taken  as  the  unit  macro- 
laua.    The  above  flgurs,  61,  la  by  Soacchi  of  Naplei. 


Selenschwefel  Bbmneyer,  Behw.  J^  zliiL  463. 
Resembling  sulphur,  but  of  an  orange  or  brownish  color. 
BJ.  aa  charcoal  boras  readllj,  TJolda  fUmea  of  aeleninm  and  sulphorona  add.    From  Vnloaiiai 
OM  Df  tlie  Upari  islsDds,  mixed  wiUi  sulphur.    Also  observed  b;  the  anther  at  Kilauea,  Hawaii 


31  DIAHOND,  Adamas,  pQDctam  lapidis,  preUoitor  auro^  JTantfnM,  Astron.,  W.  L  9SS  (tlu 
uriiMt  dialiiict  mention  of  true  IHamond).  Jidamas,  in  part,  Pfin.,  zzxvii.  IG.  Demant  Gem. 
Diuunt  Fr. 

Isometric.  Observed  planes,  1,  2,  /,  0,  8-f ,  i-},  t-J ;  often  tetrahedral 
in  plaues  1,  2,  and  3-|.  Figs  1,  2,  3,  5,  6,  8,  24,  35,  27;  also  l^, 
Bimilar  to  f.  16  and  17 ;  also  t.  40,  all  nanally  with  curved  faces,  as  in  f. 
58  (=27},  59  (=39),  60,  the  planee  of  which  are  3-4;  60  is  a  distorted 
fcnn  of  58.     Cleavage :  octahedral,  highly  perfect.     Twins ;  composition- 


Aee,  octahedral,  as  in  fig.  50,  but  with  carved  faces;  f,  61,  which  is  an 
elliptic  twin  of  58,  the  middle  portion  between  two  opposite  sets  of  six 
t^nes  being  wanting ;  f,  63,  in  which  composition  is  parallel  to  the  octa- 
hedral faces,  bnt  the  form  corresponds  to  two  interpenetrating  tetrahe- 
drons, u  illoHtrated  in  f.  62.     Karelj  massive. 


22  NATIVE  ELEMENTS. 

B[.=10.    G. =3-5295,  Thomson;  3*55,  Pelouze.    Lustre  brilliant  a<b 
mantine.    Color  white  or  colorless :  occasionally  tinged  yellow,  red,  orangoj 

freen,  bine,  brown,  sometimes  black.     Transparent;   translucent  when 
ark  colored.     Fracture  conchoidal.    Index  of  refraction  2*4:39.     Exhibiti 
vitreous  electricity  when  rubbed. 

Oomp. — Pure  carbon,  isometrio  in  crystallization. 

Var. — 1.  Ordinary^  or  crystallized.  The  crystals  often  contain  numerous  microscopic  OftTitie^ 
as  detected  by  Brewster,  and  some  are  rendered  nearly  black  by  their  number;  and  around  tiuM 
cavities  the  diamond  shows  evidence,  by  polarized  light,  of  compression,  as  if  fVom  pressure  li 
the  included  gas  when  the  diamond  was  crystallized.  Sometimes  crystals  bear  impressions  of 
other  crystals.  The  back  planes  of  diamonds  reflect  all  the  light  that  strikes  them  at  an  anda 
exceeding  24""  13',  and  hence  comes  the  peculiar  brilliancy  of  the  gem.  The  refraction  of  li^ 
by  the  diamond  is  often  irregular,  probably  arising  from  the  cause  which  has  produced  the  ooaw 
forms.  In  some  plates  from  crystals,  Dcscloizeaux  has  observed  a  fixed  star  of  six  symmetiietl 
rays,  and  in  others,  allied  in  character,  the  rays  were  replaced  by  three  large  eUiptioal  areaiu 
Desdoizeaux  shows  that  the  rays  are  symmetrical  with  reference  to  the  faces  of  the  octahedron. 

2.  Massive,  In  black  pebbles  or  masses,  called  carbonado,  occasionally  1,000  carats  in  wei^^ 
H.=10 ;  G.=3012 — 3  416.     Consist  of  pure  carbon,  excepting  027  to  207  p.  a 

3.  AnUiracitic;  Carbon  diamantaire^^Count  do  Douhet,  Les  Mondes,  Ap.  11, 1867.  Like  antfan- 
cite,  but  hard  enough  to  Rcratch  even  the  diamond.  In  globules  ormammillary  masses,  consisting 
partly  of  concentric  layers;  fragile;  G.=1'66;  composition,  Carbon  97,  hydrogen  0*5,  oxygen  I'Jl 
Cut  in  facets  and  polished,  it  refracts  and  disperses  light,  with  the  white  lustre  peculiar  to  tiM 
diamond.  Locality  unknown,  but  supposed  to  come  from  Brazil  C.  M^ne  has  observed  that  wm 
anthracite  from  Creuzot,  consisting  of  C  98*2,  0  0*04,  ash  0*12,  long  heated  in  pieces  in  a  crudblei. 
takes  a  metallic  lustre,  and  will  then  cut  glass  like  a  diamond.  As  anthracite  is  derived  froB 
bituminous  coal,  by  subjection  to  more  or  less  heat  under  pressure,  it  is  possible  that  the  d^grM 
or  condition  of  heating  may  produce  an  anthracite  with  its  particles  partly  or  wholly  of  the  natnri 
rf  the  diamond,  and  still  have  the  low  specific  gravity  of  anthracite. 

Pyr.,  etc. — Bums,  and  is  wholly  consumed  at  a  temperature  of  14°  Wedgewood,  prodndng 
carbonic  acid  gas.    It  is  not  acted  on  by  acids  or  alkalies. 

Obs. — The  diamond  appears  generally  to  occur  in  regions  that  afford  a  laminated  granoUrr 
quartz  rock,  called  iiacolumite,  which  pertains  to  the  talcose  series,  and  which  in  thin  slabs  is 
more  or  less  flexible.  This  rock  is  found  at  the  mines  of  Brazil  and  the  Urals ;  and  also  in  Georgia 
and  North  Carolina,  where  a  few  diamonds  have  been  found.  It  has  also  been  detected  in  m 
species  of  conglomerate,  composed  of  rounded  siliceous  pebbles,  quartz,  chalcedony,  etc ,  cemented 
by  a  kind  of  ferruginous  day.  Diamonds  are  usually,  however,  washed  out  from  the  sofl. 
According  to  M.  Denis  (Ann.  des  M.,  III.  xix.  602)  the  diamond  in  Minas  Goraes,  Brazil,  is  found 
in  two  difierent  deposits ;  one  called  gurgiMo,  consisting  of  broken  quartz,  and  covered  by  a  thia 
bed  of  sand  or  earth ;  the  other,  cascalho,  of  roUed  quartz  pebbles,  united  by  a  ferruginous  day, 
resting  usually  on  talcose  clays,  the  whole  the  debris  from  talcose  rocks.  The  first  deposit 
oflbrds  the  finest  diamonds,  and  both  contain  also  gold,  platinum,  magnetic  iron,  rutlle,  etc.  The 
most  celebrated  mines  are  on  tho  rivers  JequitinhoDha  and  Pardo,  north  of  Bio  Janeiro,  where 
the  sands  (the  waters  being  turned  off)  are  washed  by  slaves.  It  has  lately  been  found  in  Bahil^ 
on  the  river  Cachoeira,  at  the  mines  of  Surua  and  Sincora ;  and  Damour  has  recognized  in  the 
sand  of  the  locality,  quartz,  feldspar,  rutile,  brookite,  anatase,  zircon,  diaspore,  magnetic  iron,  gold 
in  grains,  anhydrous  phosphat^^  of  alumina  and  lime,  a  silicate  of  yttria,  and  a  hydro-phosphate  of 
yttria.  At  Bogagem,  Minas  (^eraes,  an  enormous  diamond  of  254^  carats  has  been  found ;  it  was 
n  dodecahedron,  with  beveled  edges,  in  which  there  were  impressions  of  other  diamond  crystsis, 
showing  that  it  was  originally  one  of  a  cluster;  it  weighs,  since  cutting,  122  to  125  carats,  and  is 
called  the  **Star  of  the  South."  The  Brazilian  mines  were  first  opened  in  1727,  and  it  is  estimated 
that  since  then  they  have  yielded  two  tons  of  diamonds. 

The  Ural  diamonds  occur  in  tho  detritus  along  tho  Adolfskoi  rivulet,  where  worked  for  gold, 
and  also  at  other  places. 

In  India  the  diamond  is  met  with  at  Purteal,  between  Hyderabad  and  Masulipatam,  where  tho 
famous  Kohinoor  was  found ;  but  there  are  now  only  two  places  of  exploration,  and  tiiese  are  let 
to  some  of  the  natives  for  less  than  25  francs  a  year ;  and  if  the  hands  find  a  stone  worth  four  or 
five  rupees  ($2  to  $2^)  a  month,  they  consider  themselves  fortunate.  To  such  a  state  are  the 
famous  mines  of  Golconda  now  reduced.  They  are  obtained  also  near  Parma  in  Bundelcond, 
whore  some  of  the  most  magnificent  specimens  have  been  found ;  also  on  the  Mahanuddy  near 
Ellore.  The  locality  on  Borneo  is  at  Pontiana,  on  the  west  side  of  tho  Ratoos  mountain.  The 
river  Gunil,  in  the  province  of  Constantino  in  Africa,  is  reported  to  have  afforded  some  diamoodi. 

In  the  United  States  a  few  crystals  have  been  met  with  in  Butherford  Co.,  N.  0.,  and  Hall  Cou, 
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m.  J.  ScL  n.  IL  253,  and  zr.  378);  they  occur  also  at  Portis  mine,  Franklin  Ck>.,  N.  G 

);   one  handsome  one,  over  ^  in.  in  diameter,  in  the  village  of  Manchester,  opposite 

»d,  Ya. 

Wlifomla,  at  Cherokee  ravine,  in  Butte  Co. ;  also  in  N.  San  Juan,  Nevada  Co. ;  in  French 

one  of  l^  carats;  at  Forest  Hill,  £1  Dorado  Co.,  of  Ijr  carats;  Fiddletown,  Amador  Co.; 

lacerville.    Reported  from  Idaho. 

Lustrolia,  in  the  valley  of  the  Turon ;  in  the  hed  of  the  Macquarie ;  mouth  of  Pyramul 

on  Calcula  Greek  ;  and  also  in  Victoria;  also  in  West  Australia,  at  Freemautle. 
razil  the  diamond  has  been  found  massive,  in  small  black  pebbles,  called  carbonado^  having 
ciflc  gravity  3012 — 3  4Irt.    They  proved  on  trial  to  be  pure  carbon  excepting  2*07  to  0*27 
it.   This  compact  diamond  is  sold  in  the  region  at  75  cents  the  carat  of  three  and  one-sixth 
troy,  and  the  masses  are  sometimes  1,0(H)  carats  in  weight 

rater  finds  that  diamonds  contain  generally  numerous  microscopic  cavities,  and  some  are 
)d  nearly  black  by  their  number ;  and  arouud  these  cavities  the  diamond  shows  evidence 
pression,  as  if  from  pressure  in  the  included  gas  when  the  diamond  was  crystallizing. 
idfl  have  been  observed  having  impressions  of  other  crystals. 

largest  diamond  of  which  we  have  any  knowledge  is  mentioned  by  Tavemier  as  in  posses- 
the  Great  Mog^  It  weighed  originally  900  carats,  or  27ti9'3  grains,  but  was  reduced  by 
to  861  grains.  It  has  the  form  and  size  of  half  a  hen's  egg.  It  was  found  in  1550  in  the 
'  Golone.  The  Pitt  or  Regent  diamond  weighs  but  136*25  carats,  or  419|  grains;  but  ia 
smished  transparency  and  color.  It  is  cut  in  the  form  of  a  brilliant,  and  is  estimated  at 
l)(>.  The  Kohinoor  measured,  on  its  arrival  in  England,  about  If  inches  in  its  g^atest 
»r,  over  |  of  an  inch  in  thickness,  and  weighed  186/i-  carats,  and  was  cut  with  many 

It  has  since  been  recut,  and  reduced  to  a  diameter  of  1,V  ^7  If  nearly,  and  thus 
hed  over  one-third  in  weight.  It  is  supposed  by  Mr.  Teimant  to  have  been  originally  a 
ledron,  and  he  suggests  that  the  great  Russian  diamond  and  another  large  slab  weighing 
ats  were  actually  cut  from  the  original  dodecahedron.    Tavemier  gives  the  oripfinal  weight 

carats.  The  Rajah  of  Mattan  has  in  his  possession  a  diamond  from  Borneo,  weighing 
ata.  The  mines  of  Brazil  were  not  known  to  aflbrd  diamonds  till  the  commencement  of 
h  century. 

toss  diamonds  are  in  general  most  highly  esteemed.  When  cut  and  polished,  a  diamond  of 
est  water  in  England,  weighing  one  carat,  is  valued  at  £12  ;  and  the  value  of  others  is 
od  by  multipl^-ing  the  square  of  the  weight  in  carats  by  1 2,  except  for  those  exceeding 
ts,  tlie  value  of  which  increases  at  a  much  more  rapid  rate.  This  rule  is  scarely  regarded 
leif  as  the  standard  of  purity  and  taste  for  different  countries  differs,  and  the  slightest  tinge 

affects  greatly  the  commercial  value.  Blue  is  an  exceedingly  rare  color ;  and  one  of  this 
the  Hope  diamond,  weighing  only  4^  carats,  but  of  poculiar  beauty  and  brilliancy,  is  valued 
000.  A  yellowish  diamond  of  large  size  (value  £12,000)  has  been  found  by  Fremy  to  take 
"ed  color  when  heated,  which  color  it  retains  for  two  or  three  days,  and  then  resumes  the 

yellow.  An  emerald-green  diamond  in  the  Dresden  Treasury  weighs  31^  carats, 
uicient  Romans  had  rings  set  with  the  diamond,  and  used  the  chippiugs  for  arming  gravers' 
Pliny  speaks  of  the  six-angled  form  of  the  crystals  of  the  adanias,  and  their  resemblance 
pyramids  or  tops  placed  base  to  base,  a  description  that  would  apply,  perhaps,  as  well  to  a 
hexagonal  pyramid  as  to  an  octahedron ;  yet  it  is  probable,  from  the  other  characters  men- 
the  hardness,  rarity,  small  size,  use,  and  occurrence  in  gold  regions,  that  the  octahedral 
d  was  referred  to.  The  adaraas  of  the  ancients  included  some  corundum  and  other  hard 
and  even  hard  metal  Theophrastus  makes  no  mention  of  the  true  diamond.  (See,  on  the 
r  of  the  ancients.  King  on  Precious  Stones  and  Gems,  p.  19.) 

method  of  polishing  diamonds  was  discovered  in  1456,  by  Louis  Berquen,  a  citizen  of 
,  previous  to  which  time  the  diamond  was  known  in  Europe  only  in  its  uncut  state.  It 
s  to  have  been  practised  long  before  in  India,  the  faceting  of  the  Kohinoor  dating  far  back 
toertain  time.    (See  King,  pp  30,  31.) 

diamond  has  probably  proceeded,  like  mineral  coal  and  oil,  from  the  slow  decomposition  of 
3le  materuil,  or  even  from  animal  matters,  either  source  aftbrding  the  requisite  carlxjn ;  but 
»en  formed  under  those  conditions  as  to  heat  that  has  produced  the  metamorphistn  of 
seous  and  arenaceous  scliists  and  their  auriferous  quartz  veins ;  since  it  is  found  exclusively 
regions,  or  in  the  sands  derived  from  gold-bearing  rocks.  The  schists  that  wore  altered 
time  may  have  previously  been  shales  impregnated  with  petroleum,  or  other  carl)onaceous 
ices  (hydrocarburets)  of  organic  origin.  Chancourtois  observes  that  the  formation  from  a 
arburctted  vapor  or  gas  is  analogous  to  that  of  sulphur  from  hydrosulphuretted  oman*- 
In  the  oxydation  of  the  latter  by  the  humid  process,  the  hydrogen  becomes  oxydized,  and 
part  of  the  sulphur  changes  to  sulphurous  acid,  the  rest  remaining  as  sulphur.  So  in  the 
oxydation  of  a  carburetted  hydrogen,  the  hydrogen  is  oxydized,  part  of  the  carbon  becomes 
c  acid,  and  thp  rest  remains  as  carbon  and  may  form  crystallized  diamond. 


L>4 


NATIVE   ELEMENTS. 


26.  ORAPHTTI].  Plumbago,  Molybdi^na,  Bly-Ertz,  BromeU^  1GiL|  68,  1739  [not  Plumbago 
AgriCf  Gesner].  Bljertz  pt,  Mica  pictoria  nigra,  Moljbdaena  pt,  WoZL,  131,  1*747.  Mioa  dei 
Peintres,  Crayon,  Fr,  TrL  Wall,  1753.  Black  Lead. .  Beisttblev  (= Drawing-lead)  Germ.  Molyb- 
denum i/tnn.,  1768.  Plumbago  Schede  (proving  its  carbon  nature),  Ak.  H.  Stockholm,  1779. 
Plombagine  de  Lisle,  Crist.,  1783.  Graphit  Wem,,  Bergm.  J.,  380, 1789,  KarsL,  Mue.  Leek.,  ii 
339,  1789.     Carburet  of  Iron.    Per  carburo  Fr. 

Hexagonal.  In  flat  six-sided  tables.  i?Ai?=85*^  29',  Kenngott,  by  cal- 
culation from  Ticonderoga  crystals,  which  have  the  planes  2i?,  f-2  and  2-2, 
with,  approximately,  (9a|-2=137%  Oa  2=110°,  and  (?  A  2=122°.  A  plane, 
observed  by  Ilaidinger,  is  probably  ^  R^  or  ^2  ;  the  angle  measured,  40°  66', 
was  the  basal  angle  of  the  pyramid.  The  basal  planes  {0)  are  often  striated 
parallel  to  the  alternate  edges.  Cleavage  :  basal,  perfect.  Commonly  in 
imbedded,  foliated,  or  granular  masses.  Karely  in  globular  concretions 
radiated  in  structure. 

H.=l— 2.  G.=2-0891;  of  Ticonderoga,  2*229  Kenngott;  2-14  Wun- 
siedel,  Fuchs.  Lustre  metallic.  Streak  black  and  shining.  Color  iron- 
black — dark  steel-gray.  Opaque.  Sectile;  soils  paper,  Thin  lamin® 
flexible.     Feel  greasy. 

Var. — (a)  Foliated;  (5)  columnar,  and  sometimes  radiated;  (c)  scaly,  massive,  and  slaty 
(d)  ^uukr  massive ;  (e)  earthy,  amorphous,  without  metallic  lustre  except  in  the  streak;  (/)  in 
radiated  concretious. 

Oomp. — Pure  carbon,  with  often  a  little  oxyd  of  iron  mechanically  mixed.  Scheele  (1779, 1.  c.) 
and  some  later  che[ni8ts  made  the  iron  essential,  and  the  species  a  carburet  of  iron.  Vanuxem  in 
1826  (J.  Ac.  Philmi,  v.  21)  showed  that  the  iron  was  an  oxyd,  and  unessentiaL  He  obtained 
from  the  graphite  of  Bustletown,  Pa.,  Carbon  94*4,  ox.  iron  and  mangancrte  1*4,  silica  2*6,  ^  U'6r- 
99.  Fuchs  found  (J.  pr.  Ch.,  vii.  253)  only  0'33  p.  c  of  ash  (or  Impurities)  in  that  of  Wunsiedel, 
a  pure  black,  amorplious,  unmetallic  Icind,  metallic  in  streak,  having  G.=:2*14;  Fritzsche  (B.  H. 
Ztg.,  323,  1854)  0-9  in  that  of  Ceylon.  *  , 

The  following  are  analyses  of  different  graphites  by  0.  Mdne  (C.  B.,  Ixiv.  1091,  1867) : 


Gomp.  of  100  parts  of  ash. 

JL 

f 

Alk.  k 

G. 

Carbon 

Vol 

Ash 

Si 

^ 

t^  li[g,Oi 

\  loss. 

1. 

Ural,  Mt  Alibort 

2-1759 

94*03 

0*72 

6-26 

64*2 

24-7 

10-0 

0-8 

0-3 

2. 

Cumberland,  England 

2*3465 

91-55 

1-10 

7-35 

62-6 

28-3 

12-0 

60 

1-2 

3. 

Mugrau,  Bohemia 

2-1197 

9105 

4*10 

4-85 

61*8 

28-6 

8*0 

0-7 

1*0 

4. 

Zaptau,  Lower  Austria 

2-2179 

90-63 

2-20 

7*17 

56*0 

30-0 

14-3 

~— 

0-7 

5. 

Svvarbock,  Bohemia 

23438 

8805 

1*05 

10-90 

62-0 

28-6 

6-3 

1*6 

1-7 

6. 

Fageciti,  Sweden 

2*1092 

87-65 

165 

10-80 

58-6 

31-6 

7*2 

0-6 

2*2 

7.' 

Cumberland 

2*6857 

84-88 

2*62 

13-00 

62*0 

25*0 

10*0 

2-6 

0-4 

8. 

Passau^  Bavaria 

2-3032 

81*<»8 

7-30 

11*62 

63-7 

35*6 

6*8 

1-7 

2-2 

9. 

Buckingham,  Canada 

2-2863 

78-48 

1-82 

19-70 

660 

251 

6-2 

0-5 

1-2 

10. 

Cumberland 

2-4092 

7810 

6-10 

15-80 

68-5 

30-3 

7*6 

3-5 

— 

11. 

Ceara,  Brazil 

2-3865 

77*15 

2*55 

20-30 

79-0 

11-7 

7*8 

1*5 

.^ 

12. 

Passau,  Bavaria 

2*3108 

73-65 

4-20 

2215 

69*6 

211 

6-5* 

2-0 

1*9 

13. 

Madagascar 

2-4085 

70-69 

518 

24-13 

69-6 

31*8 

6*8 

1*2 

0-6 

14. 

Ceylon 

2*2659 

68*30 

5*20 

26*60 

60*3 

41-5 

8*2 

— 

— 

15. 

Pissie,  Hautes-Alpes 

2-4572 

59*67 

3-20 

37-13 

68-7 

20*8 

8-1 

1*6 

0*9 

Other  analyses:  16-19,  V.  Regnault  (Ann.  Ch.  Phys.,  II.  L  202);  20,  21,  0.  G.  Wheeler  (pri^ 
oontrib.): 


16.  Canada  (I.) 

17.  "      (II.) 

18.  "      (III.) 

19.  Siberia 

20.  Albert  mine,  Siberia 
21. 


(t 


(( 


C               H  Ash 

86-8  0-5  12*6=99*9  Regnault 

7635  0-70  28-40=100-45  Regnault 

98  56  1*34  0-20=100*10  Regnault 

89-51  0-60  10-40=100*61  Regnault 

94-7  5-3=100  Wheeler. 

97.17  2*83=100  Wheeler. 


GRAPHITE.  25 

In  the  G.  of  Mariinskoi,  v.  Jevreinof  found  (Rush.  B.  J.  1849)  C  9477,  ash  6-22  {=§i  2*04,  Fe 
1-83,  Al  0-88,  Mg,  Ca  0M7);  v.  Liiskovskv  found  (Bull.  S  c.  Nat.  Mosc  1856)  in  a  plumose  var. 
C  83-755,  ash  15111,  water  0888 ;  v.  Puairevski  fouud  (Verh.  Min.  Ges.  St.  Pet  1857,  1858)  C 
84  08,  Si  10  98,  fl  377,  with  Home  Pc,  Oi^  Mn,  and  G.=:2-26--2-31.  In  G.  Of  the  Kirghiz 
Stoppe,  Hermann  found  0  40*55,  earthy  matters  56-66,  fl  2  89  =100.  These  results  show  that 
the  Tariations  arising  from  impurities  are  great  The  material  analyzed  by  Wheeler  is  that  used 
by  the  firm  of  A.  W.  Faber. 

TYemenheeritej  Piddington,  appears  to  be  impure  graphite,  or  is  between  ooal  and  g^phite ;  it  it 
■oaly  In  structure,  and  highly  metallic  in  lu:ttre.  It  afforded  Piddington  Carbon  85*70,  water  and 
sulphur  4'00,  sesquioxyd  of  iron  2*50,  earthy  impurities,  chiefly  silica,  7*50,  water  and  loss  0'30= 
100 ;  the  iron  occurs  as  sulphuret.     Tenasstnim,  Rev.  F.  Mason,  Maulmain,  1852,  p.  52. 

Pyr.,  etc — At  a  high  temperature  it  bums  without  flame  or  smoke,  leaving  usually  some  red 
oiyd  of  iron.  B.B.  infusible ;  fused  vrith  nitre  in  a  platinum  spoon,  deflagrates,  converting  the 
reagent  into  carbonate  of  potash,  which  eflbrvesoes  with  acids.     Unaltered  by  acids. 

Obs. — Graphite  occurs  in  beds  and  imbedded  masses,  laminse,  or  jscales,  in  granite,  gneiss,  mica 
schist,  crystalline  limestone.  It  is  in  some  places  a  result  of  the  alteration  by  heat  of  the  coal  of 
the  coal  formation.    Sometimes  met  with  in  greenstone.    It  is  a  common  furnace  product 

A  fine  variety  of  graphite  occurs  at  Borrowdale  in  Cumberland,  in  nests  in  trap,  which  occurs 
In  day  slate ;  in  Gleustiathfarrar  in  Invemesshire,  forms  nests  in  gneiss;  at  Arendal  in  Norway,  in 
quartz ;  at  Pargas  in  Finland ;  in  the  Urals,  Siberia,  Finland ;  in  various  parts  of  Austria ;  Prus- 
sia ;  France ;  at  Craigman  in  A3rr8hirc,  it  occurs  in  coal  beds,  which  have  been  altered  by  contact 
with  trap.  In  Irkutsk,  in  theTunkinsk  mts.,  at  the  very  valuable  Mariinskoi  graphite  mine,  a 
large  mass  has  been  obtained,  having  the  structure  of  the  wood  from  which  it  was  formed.  Large 
quantities  are  brought  from  the  Bast  Indies. 

Forms  beds  in  gneiss,  at  Sturbrid^,  Ma.ss.,  where  it  presents  a  structure  between  scaly  and 
fine  granular,  and  an  occasional  approximation  to  distinct  crystallizations ;  also  at  Nortli  Brook- 
field,  Brimfleld,  and  Hinsdale,  Mass. ;  extensively  in  Cornwall,  noar  the  Uousatonic,  and  in  Ash- 
ford,  Conn. ;  alifo  in  Brandon,  Vt ;  at  Grcuville,  C.  E.,  associated  with  sphene  and  tabular  spar 
in  granular  hmestone.  Foliated  graphite  occurs  in  large  quantities  at  Tioonderoga,  on  Lake  George ; 
also  upon  Roger's  Rock,  associated  with  pyroxene  and  sphene.  Near  Amity,  Orange  Ca,  N.  Y., 
it  is  met  with  in  white  limestone,  accompanying  spinel,  chondrodite,  hornblende,  eta ;  at  Rossie, 
St  Lawrence  Co.,  N.  Y.,  with  iron  ore,  and  in  gneiss ;  in  Franklin,  N.  J.,  in  rounded  ooncre- 
tk>D8  radiated  within ;  in  Wake,  N.  C. ;  on  Tyger  River,  and  at  Spartenburgh  near  the  Cowpens 
Pomace,  S.  C. ;  also  in  Bucks  Co.,  Penn.,  three  miles  from  Attleboro',  associated  with  tabular 
spar,  p3rroxene,  and  scapolite ;  and  one  and  a  half  miles  (Vom  this  locality,  it  occurs  in  abundance 
in  syenite,  at  Mansell*s  black  load  mine.    There  is  a  large  deposit  at  St.  John,  New  Brunswick. 

In  the  United  States,  the  miuoa  of  Sturbridge,  Mass.,  of  Ticonderoga  and  Fishkill,  N.  Y.,  of 
Brandon,  Vt,  and  of  Wake,  N.  C,  are  worked ;  and  that  of  Ashford,  Conn.,  formerly  aflbrded  a 
large  amount  of  graphite. 

The  name  blacJc  lead,  applied  to  this  species,  is  inappropriate,  as  it  contains  no  lead.  The  name 
graphite,  of  Werner,  is  derived  from  yoi*'.>,  I  write. 

Kordenskiold  makes  the  gjaphite  of  Ersby  and  Storgard  monoclinic,  with  the  inclination  of  the 
Tonical  axis  88^  14',  t-t  (cleavage  face)  on  faces  of  obhque  prism=106''  21',  and  angle  of  prism 
m*' 24' (Pogg.,  xcvL  110). 


26  8ULPHIDS,  TELLUBIDB,  ETC. 


n.  SULPHIDS,   TELLURIDS,    SELENmS,    AESENIDS, 

ANTIMONIDS,   BISMUTHIDS. 


These  are  three  natural  divisioiiB  of  the  species  of  this  section : 

1.    SnfPLE    SULPHIDS    AND    TELLUBroS    OF    MeTALS    OP    THE  SuLPHUB  O 

Absenio  Group. 

2.  Simple  Sulphids,  Tellurids,  SELExros,  Arsektds,  Antimonids,  Bk 
MUTHros,  OF  Metals  of  the  Gold,  Iron,  and  Tin  Groups.  Some  of  tt 
species  contain,  along  with  sulphur,  also  arsenic,  antimony,  or  bismntki 
but  the  arsenic,  antimony,  or  bismuth,  in  such  cases,  replaces  sulphur  J 
its  isomorph. 

3.  Double  Sulphids  :  or  Sulpharseniies,  SuLPHANnMONriES,  Sulpe^ 

BISMUTHriES. 

In  this  sectioD  of  Salphids,  etc.,  the  atomic  weights  of  arsenic^  antimony  and  fntmrUh  are  tike 
at  half  the  value  given  in  the  table  on  pagexvi,  as  it  is  in  this  state  that  they  approximate  to  BU 
phor  in  the  forms  and  relations  of  their  compounds.  The  atomic  weights  thus  halved  are,  tt 
arsenic  37*6,  antimony  61,  bismnth  105;  that  of  sulphur  being  16. 


1.  SIMPLE  SULPHIDS  AND  TELLURIDS  OF  METALS  01 
THE  SULPHUR  AND  ARSENIC  GROUPS. 

L  REALGAR  GROUP.    Composition  Ra    Crystallization  Monoclinia 

26.  Realgar,  AsSw 

2.  ORPIMENT  GROUP.    Composition  R'S*.    Crystallization  Orthorhombia 

27.  Orpiment,  A  8*8*  29.  Stibnite,  Sb^' 

28.  DniORPHiTE,      ?As*S*  30.  Bismuthinite,    BiW 

3.  TETRADYMTTE  GROUP.    Containing  Bi,  Te. 

31.  Tetradymite,  33.  Wehrlttb. 

32.   JOSEITE. 

4.  MOLYBDENITE  GROUP.    Containing  Molybdenum. 

34.    MOLTBDENITB,'  MoS'. 

26.  REAIiGAR.  HauSapuKn  Theophr^  325  B.a  ^lavSapdxn  IXoscor.j  50  A.IX  Sandaracha  Pbm 
XXXV.  6,  77  A.D.  Sandaraca  Germ,  Reuschgeel,  Rosgeel,  Agric.^  444,  eta,  1529,  Interpr.,  46J 
1546.  Rauschgelb  pt,  Arsenicum  sulphure  mixtum,  Risigallum  pt,  Realgar,  Arsenicum  nibrun 
Wad,  224,  1747.     Arsenic  rouge  Fr.  Trl  WalL,  406,  1753.     Realgar  natif;  Rubine  d* Arsenic 


BDUBIDS,   SIO. 


Monocliaic.     (7=66°  5',/A/=74°  26', Marignac,  Scacchi  (?Al4=138'' 
!1' :  o  :  6  :  »=0-6765  ;  1  :  0-6943. 


O  A  /=1M°  12' 
OAl-i=139    38 


0  A  i-fcllS"  55' 
»-2Ai-2=113      6 


i4A    1=133°  1' 
«A1-2=115    1 


Cleavage :  iA,  O  rather  perfect ;  I,  w  in  traces.    Abo  granular,  coane 
•a  fine ;  compact. 
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Observed  plMies. 

H.=l"5 — 2,  G.=3"i — 3"6.  Lustre  resiDous.  Color  aurora-red  or 
mnge-yellow.  Streak  varying  from  orange-red  to  aurora-red.  Trans- 
pireiit — traoslucBDt.     Fracture  eonclioidal,  uneven- 

Oomp> — hi  S^Sulphur  %%%  arsenic  7a'l  =  Ii)0,  A  npejimeD  bam  Pota  de  Lona  in  Asturia, 
Ipiiii,  pre  Hugo  UUler  (J.  CK.  Soc^  xi.  242)  S  30'IK),  As  10'25. 

Pyr.,  etc. — la  the  closed  tubo  melts,  Tolatilizi's,  and  gives  a  traaspareot  red  eiib1imal«;  ia  tb<> 
•pratabe,  sulphuroua  fumes,  and  a  white  crfatalline  sublimate  of  iirsenous  ncid.  B.B.  ou  ehnr- 
Ml  buTDS  with  a  bluo  Same,  emitting  arsenical  aud  sulphurous  odors.     Soluble  in  cuuntic  nlkulieg. 

Obi. — Ocpuni  with  ores  of  ailTor  aud  lead,  at  Felsobanya  ia  Upper  Hungarj,  at  Kapnik  Bud 
Hil^ig  in  Transyli-ania.  at  Joaohimsthal  in  Bohemia,  at  Schneelierg  in  Soioiij,  at  Andrcnabcrg 
ii  the  Han;  at  Tajowa  in  Hungary,  in  beds  of  clay;  at  Binncnthal,  Switzerland,  in  doloinito;  at 
Tinloiji  jQ  Baden,  In  the  Muschelkalk ;  near  Jnlamcrk  in  Kcordistan;  in  Vesurian  lavas,  in 
^iile  crystals.  Strabo  speaka  ol  a  mine  of  aandoraca  (tbe  aucicut  name  of  this  specica)  at 
Ponp^opDlis  in  Paphlagonia. 

For  recent  crjatallograpbic  obserratlons  sea  Hessenberg'a  Min.  tfotizcn,  Nos.  1  and  3. 

Tbe  Dame  TtaXgar  is  of  Arabic  oriKin. 

AIL—ChaDgca,  OD  exposure,  to  orpiment  (As'  S*)  and  arsenolito  (As*  0*1,  6  of  As  S  bMoming 
1  As' S*,  and  2  As  being  set  free  which  changes  1«  As'  0'  or  arnonolito  (Votgcr).  A  black  crust 
Mutinies  forms  on  realgar,  whiob  Is  supposed  bj  Yolger  to  bo  a  sulphid  containing  leas  sulphur 


'Afj^iiiidi  Thta^.  'AfMoiadr  DkaaiT.  Auripigmeatum,  Arrhcnicuni,  PItn., 
miii  22,  miT,  56.  Auripigmentum,  Germ.  Operment,  Jyrit,  interpr.,  463,  1546.  Orpiment 
Baosdigelb  pL,  Blslgallam  pt.,  Arsenicum  flavum,  Wail.,  tli,  1T4T.  ArBonic  jautio  Fr.  IrL  Wall., 
l4M,n&3.   (relbes  Rauaohgelb  0«nn.    Arsenic  sulfur^  jaunefV.   Yellow  sulphuret  of  Arsenic 

Orthorhombic.    /a/=100°40',  OAI-t=126''30';  a:b:  c=l-3511  ;  1  : 
1'2059.     Observed  planes  aa  in  the  annexed  figure. 
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OAl-i=13t°45' 
Oa2-J=127   27 


l-tAl-;=88'*  80' 
2-JA2-iov.  1-1=181 


i-SAi-iov.  »-t=117''  49' 
3-iA2-S  adj.  =  94  20 

Cleavage  :  i-l  liiglily  perfect,  ii  in  traces,  t-t  longitndi 
nail;  striated.  Also,  massive,  foliated,  or  columnar,' 
sometimes  renifonn. 

H.  =  1-5  —  2.  G.  =  8-48,  Haidinger ;  8-4,  Breithanpt. 
Lustre  pearly  upon  the  faces  of  perfect  cleavnge ;  else- 
where rc-sinuus.  Color  several  shades  of  iemoii-yellow. 
Streak  yellow,  commonly  a  little  paler  than  tlie  color. 
Subtransparent — subtranslucent.  Sub-sectile.  Thin  lami- 
nee  obtained  by  cleavage  flexible  bat  not  elastic. 

Oomp.— A3<  S'^Sulphur  S9,  arsenic  61  =  100. 
Pyr^  otc. — Id  the  cloaed  tube,  fhiea,  volatilizea,  and  gives  a  dark  jtt 
Iw  mUliDate ;  other  reactions  the  same  as  under  realgar.    DisgaWea  in  nitromurtatic  add  ant 

Oba. — Orptmcnt  in  small  crjstata  is  imbedded  in  day  at  Ttyowa,  near  Neusohl  in  Upper  Hmh 
gaiy.  Jt  IB  uaiUjU;  in  foliated  and  fibrous  masses,  and  in  this  Tonn  is  fbund  at  Eapnik  in  Tran- 
sjlvanis,  at  Uoldan-s  in  the  Baanst,  and  at  Felsobanya  in  Upper  Hungary,  vhere  it  ezists  in 
metalliferous  veins,  associaled  with  realgar  and  nntive  arsenic:  at  Hall  in  the  Tyrol  it  is  found  in 
gTpaum;  at  St  Gothard  in  dolomite;  at  the  SoUatara  near  Naples,  it  is  the  result  of  volcanic 
sublimation ;  in  Folioadorf;  Stjria,  found  in  brown  coaL  ^'ear  Julamerlc  in  Koordistan,  there  it 
a  large  Turkish  mine.  Occurs  also  at  AcobaiubillOi  Fern,  Small  traces  are  met  witli  In  EdenTiBft 
Orange  Co.,  N.  ¥,,  on  arsenical  iron. 

The  name  orpiment  is  a  corruption  of  its  latin  name  auripigmentum,  '•  golden  paint,"  which  was 
given  in  allueion  lo  the  color,  and  also  because  Che  substanco  waa  supposed  to  contain  gold. 

The  ciystsUius  form  is  made  monodinK  b;  Breithaupt  (B.  IL  Ztg.,  ixv.  191).  He  m^es  t-i  the 
djnodiagonal  plane,  and  t-l  the  front  or  orthodiagonal,  with  the  planes  i-I,  above  and  below  H 
hemidomcB,  incliaed  at  unequal  angles  on  I'-i,  Chat  below  at  an  angle  2'  to  3°  the  smaller.  Also, 
he  makes  t-S  the  plane  I.    No  deflnile  measuremenia  are  given. 


28.  DmOHPHITB.    Dimorflna  Seacthi,  Uem.  Oe<d.  sulk  Oampanla,  Napoli,  116,  1S19. 
Orthorhombic.     Two  types:  {A),  lAl—QS"  6',  OAl-t  =  127°  50';  a  : 


i:c=l-2S76:  1:11526  ;(B) 


1  form,  /A/=100°32',  CAl-t=127' 
1';  a:h:  c=l-3262:  1  :  1-208. 
Observed  planes  as  in  the  an* 
nexed  figures. 

In  A,  Oa1=120''23',  OaU 
=131"  50',  (9Al-t  =  150"  49' 
1-tAl-t  over  (9=83"  40',  lAl 
ov,  l-i=lU°10'. 

In  B,  OAft^lSl"  6',  OaI-I 
=  151"7',t9AH=ll«°40',^A 
*-f=112''  46'.  Cleavage  none. 
Crystals  minute. 

H,=l*5.  G.=3'58.  Lnstre  cplondent  ailamantine.  Color  orange-yol- 
low:  powder  saffron-yellow.    Traiislncent  and  transparent.     Fragile. 

Oomp.— From  Imperfect  trials  by  ScacchI,  perhaps  As*  S'=8ulphiir  H'bi,  arsenic  t6'U=100. 

Pyr.,  etc. — Heated  in  a  porcelain  crudble  with  a  spirit  lamp,  affords  odorous  fUmes  and  be- 
lumes  Kd ;  nitb  more  heat  becomes  brown,  girea  oCT  yellow  fUmes,  and  evaporates,  leaving  no 
residue;  with  soda  a  garlic  odor.    Completely  soluble  in  nitric  acid. 

Obs. — From  a  fumarole  of  the  Solfatua,  Fhlegmao  fields.    Crystals  not  over  half  a  in 
In  their  longest  direction. 


lAl,bracli.,=108    40 
lAl,  bas.,=110   30 
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39.  BTIBNITR  ^tyfl,  SriJc,  nxunw^.x^...,  Diraeor.  Stimuli,  Stibi,  StiUum,  PUn.,  ixiiiu  33, 
S4.  Stibi,  SpieMglM,  BaaU  ValaiUnt  (who  proved  it  to  contain  sulphur),  U30.  Lupus  metal- 
loruin  Aichan.  Spiesa-Glon-En  Brickmaim,  Berknerke,  112T.  fipit^laainalm,  UiDer»  Aati 
nionli,  Antimonium  Sulphurs  minerBliBatum,  tPoU,  lil,  174T.  QniuspieBSglasera,  Qraugpiess- 
l^uuen,  AntimoDgUnz,  Otrm.  Antimoine  aolfur^^.  Snlpbnrot  of  ADtimoii7;  Qraj  Anti- 
uoDji  ADtimonr  Glance.  Stibine  Bai±,  Tr.,  iL  421,  18S2.  Antimouit  Moid.,  Handb.,  668, 
IB4fi.     Stibnite  Damt,  HllL,  1854. 

Orthorhombie.  /A  7=90°  54',  t>A  1-1=134°  16' ;  a:h:  c=l-025fl  :  1  : 
1-0158,  Observed  plaues ;  0  ;  vertical  J,  i-l,  i-l,  i-\,  i-J,  i.|,  i-s,  i-s,  V-i, 
1-6.  i4i  *■->  *■*  5  domes,  -J-i,  f-l,  i-t,  1-j,  J-i,  i-j,  |-i,  l-i,  \-l,  |-i,  3-t ;  octahe- 
drons, 4.  i,  1,  3 ;  14,  1-|,  1-f,  14,  14,  i-2,  fa,  f I,  f  1,  2-i,  6  2,  3-3,  |4, 
}-*.     Jirenner. 

0Ai=154''  20'.  OAl-i=134''  42'i. 

Oa1=124   45  t-2Ai-2,  mae.,=127   30 

(?A2-S=113   49  1-lAl-i,  top,=89    24 

Lateral  planes  deeply  striated 
lon^tudinally.  Cleavage :  i-i  highly  bs 

perfect.    Often  columnar,  coarse  or 
fine ;  also  granular  to  impalpable. 

H.=2.  G.=4-516,  Hauy;  4-62, 
Mohs.  Lustre  metallic.  Color  and 
etreak  lead-gray,  inclining  to  steel- 
gray:  subject  to  blacbian  tarnish, 
sometimes  iridescent.  Fracture 
small  sub-conchoidal,  Sectile.  Thin 
kminte  a  little  flexible. 

Oomp. — Sb*  8'=Su1pbur  !8!,  autimony 
llfl  — 100.  Berpnann,  who  made  the  flrat 
dclerminntioD  of  the  aulphur  in  the  mineral 

(Oinifc,  ii  167,  1782),  oblaioed  S  26,  Sb  74  =  ino.  Eip;bt  analyseB  of  Btibnito  from  ArnBbent, 
IFMiJialia,  gave  Sdhneider  a  meao  of  Sb  7148,  8  2852,  cicludJQg  ii'33  p.  c  of  quartz;  the 
Biultt  of  the  analyseB  varied  rrom  71-441  to  7r519  (Pogg,,  icviii.  293).  Sthnabel  obtained 
BlUbeMme  Sb  72'&2,  S  27B5,  Fe  ii-l3  (Ramm.  Min.  Ch.,  39). 

Fyr.,  etc. — Id  the  open  tube  aulphuroiia  and  aotinionouB  fiimea,  tho  latter  condcnsinit  as  a 
•tuie  Bublimalo  which  B.B.  Is  noti- vols  tile.  On  charcoal  fusea,  spreads  out,  gives  sulphurous 
and  BntimoriouB  fumcB,  (xata  the  coal  white  with  ajjd  of  autimouj ;  this  coating  treated  iu  R.F. 
IJi^ea  the  flnme  green ish-blua,     Fus.  — 1.     When  pure  perfectly  soluble  in  muriatic  acid. 

Olu.— Occurs  with  spathic  iron  in  beds,  but  generally  in  veins.  Often  associated  with  blende, 
tiMtj  spar,  and  quartz. 

lie:  with  in  veins  at  Wotfsboix,  in  the  Harz:  at  Braunsdorf,  near  Freiberg;  at  Przibram ; 
?eUolKiLyu.  Schemnitz,  and  Kremuitz,  In  Hungury,  where  it  oflon  occurs  in  diverging  prisms, 
Btveral  inches  long,  accompanied  by  crj-atata  of  heavy  spar  and  other  mineral  Bpecios  ;  at  Pcrela, 
iaTDKaay.  in  crystals:  in  Katharine  nberg,  in  the  (Tnds;  in  DumfrieBshire,  fibrous  and  lammatcil; 
in  Corn  wall,  abundant  near  Padstow  and  TinUi^l ;  also  cryBtalliaed  at  Wheal  Boys  ;  at  llnre  Hill, 
ii  Scotland ;  io  Perthshire.    Also  fouud  at  different  Melican  mines.     Also  abundant  iu  Borneo, 

In  the  United  States,  it  occum  sparingly  at  Carmcl,  Penobscot  Co.,  Uc. ;  at  C'oniisli  and  Lyme, 
K.  II.;  at  "Soldier'B  Delight,"  Md.:  abundant  in  the  granitic  range,  south  side  of  Tulare  vallcv. 
nsir  passuf  Sau  Amedio;  iu  the  Humboldt  mining  region  id  Novodo,  odiI  usually  argentircToua : 
«1m  in  the  mines  of  Aurora,  Esmeralda  Co.,  Nevada.  Also  fouud  in  Xew  BruuBwick,  ^D  m.  from 
Fndericton,  aW.  Bide  of  St,  John  H. 

This  ore  affords  nearly  all  the  antimony  of  comnierce.  The  crude  antimony  of  tho  shops  is 
•btained  by  simple  fusion,  which  soparatoa  the  accompanying  rock.  From  thla  product  most  of 
ttie  pharmaceutical  preparations  of  antimony  are  made,  and  the  pure  metal  eitr.ielcd. 

This  ore  was  employed  by  the  ancients  for  eoloriog  .the  hair,  eyebrows,  etc.,  to  increoae  th« 
^[arent  aize  of  tho  eye ;  whence  tUey  called  the  ore  i-Xanl^j  V°'t  ^'"^  >><ir^><,  broad,  and  'afBaX^tt, 
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eye.  According  to  Dioscoridefi,  it  was  prepared  for  this  purpoee  bj  endosing  it  in  a  lump  of 
doufrli,  and  thcu  bumiupr  it  in  the  coals  till  reduced  to  a  cinder.  It  was  then  eztingaished  wik 
milk  and  wine,  and  ajraiu  placed  upon  coals  and  blown  till  ignition :  after  which  ttie  heat  wu 
discontinued,  Icst^  ns  Plinj  say^^  "plumbum  fiat,'^  it  become  lead.  It  hence  appears  that  the  metal 
antimony  wa?  oc(*asionally  seen  by  the  ancients,  though  not  di&Uuguished  from  lead. 

On  eryst.  see  Kronner,  Ber.  Ak.  "Wien,  11  1864,  436. 

Alt— Changes  on  exposure  by  partial  oxydation  to  antimony  blende  (2  8b*  8*+Sb*  CX  and^ 
i\irther  oxydation  to  vaUmUniie  ^S*  0*).  Antimony  ochre  {Sb«  O'+Sb*  ()•),  and  also  Sb^  0^+6H, 
are  otlier  results  of  alteration. 

30.  BISMUTHINITB.  Visimutum  Sulphure  mineralisatnm  (fir.  Riddarhyttan)  OnnuL,  193, 
1758.  WismuthglauE  Cferm,;  Bismuth  sulfur^  I¥,  Sulphuret  of  Bismuth.  Bismuth  Olamoe. 
Bismutliine  liewL,  Tr.,  IL  418,  1832.    Bismutholamprite  (?<odk.,  Syn.,  27,  1847. 

Orthorhombie.  /a/=91°  30'.  Obsijrved  planes  /,  t-i,  t-J,  i-S,  Brooke. 
Cleavrtjre :  bnichydiagonal  perfect ;  nmcrodias^onal  less  so ;  basal  perfect. 
In  acifuhir  orvstals.     Also  massive,  with  a  foiiated  or  fibrous  structure. 

II. =2.  G.=(V4-(V459 ;  72:  71(>,  Boli\'ia,  Forbes.  Lustre  metallic. 
Streak  and  ci^lor  lead-gray,  inclining  to  tin-white,  with  a  yellowish  or  iri- 
desc*ont  tarnish.     Opaque. 

domp.— Bi*  S'=Sulphur  18*75,  bismuth  81  *25 = 1 00 :  isomorphoos  with  stibnite.  Analyses :  1, 
H.  Ro*o  (Gilb.  Ann.,  Ixxil  192);  2.  Wehrle  (Baumjr.  Ztg.,  x.  885);  3,  Schoerer  (Pogg.,  Ixr.  299); 
4.  Hubert  (Haid.  Bor..  iii.  401);  5,  Rammelsberg  {5th  SuppL,  261);  6,  F.  A.  G«nth  (Am.  J.  ScL, 
U.  MiiL  415);  7,  D.  Forbes  (PhiL  Mag..  IV.  xxix.  4): 

Bi 

800S=09-70  Rose. 

80  96=99-24  Wehrle. 

79-77.  Fe  0  15.  Cu  014=9918.  Schoerer;  G.  6403. 

74-55.  Fe  0*40.  Cu  31 3.  An  O'&X  Pb  2*26 =100-33  llubert 

78-00.  Fo  nu.  Cu  2-42=99-88  Rammelsberg. 

77-3.1.  Fo  0-31,  Cu  0-39.  Te  0  30.  So  tr.,  Actinolite  2-93=99-45  GenliL 

80*93  =  100-54  Forlvs, 

r.,  etc. — In  the  opon  tube  sulphurous  fumos.  and  a  white  sublim.ite  which  B.B.  fuses  into 
drojvi^  brv»wn  whi'o  hot  .^nd  opaquo  yolK>w  on  c\x»linir.  On  charooal  at  first  gives  sulphuroni 
Cuuws,  tliou  fu<i'S  with  spirting,  and  coats  the  ixvil  with  yellow  oiyd  of  bismuth.  Fus.=l.  Dis- 
solves roadiiv  iu  ho;  nitric  acid,  and  a  white  prvoipitato  falls  on  diluting  with  water. 

Obs. — Aoivn'.|xanivS  uMlybdonito  and  apatite  in  quartz,  at  Brandy  GilL  Carrock  Fell%  in  Cam- 
borlami  having  a  foliated  structure;  occurs  near  Roiiruth;  at  Botallaok  usftr  Land's  End;  «t 
Horlaml  Mln>\  Guvnuap;  with  childronite.  near  Oallington:  at  Lanesv.x>tt  mine,  near  St  AnsteD: 
at  Jo!'.an:!i:voTvxMistadt«  Altenlvi^.  Sohneoberg.  in  limestone ;  with  cer'.uai  ore  at  Biddsrfajttsnj 
^w^ien:  at  the  S:in  BaKKxneiv^  mine,  near  SonitA.  Bolivia,  foliated,  massive,  and  acicnlsr. 

iVvnirs  w:;h  gv>!d.  pyrlto.  and  chalcv.>pyTito  in  Row-sn  Co..  X.  C^  at  the  Banihanit  Tein.  Be- 
jXNTtetl  l*v  S2.oparvi  to  V.ave  bi>en  found  with  chrx'sobeiri  at  Haddain.  Ct. 

G.  R.^  oV;a:.uM  frv^m  anificaai  cry.^tAls.  /  '  /=9iV'  40.  i-*  '  i-*  =  53    40  and  126'  20',  /\«= 
155    2«>.  tM     »-«  =  2>   «.  1-4  ■  K4=152    14,    G.  =  7-10— 6*S9.  the  variatioQ  depending  oq 
K5xuth  j^rvik-nL    Fvvg^  xoU  402. 


S 

1. 

Riddarhyttan 

18-72 

RotiKtnya 

18-28 

s. 

GjolloKik 

1912 

4. 

Oraviiia 

19*46 

5, 

Cornwall 

1 S-42 

6. 

Riddarhyttan 

18*19 

•• 
•• 

Bolivia 

19-61 

31.  TETRADTMITB.  Ow  of  Teaun-am  ^fr.  Te::omart:>  £!<••>  t-t  Trao*.  G.  S^»:.  iiL  413;  Jona 
K  1<1,\.  rir.urwisn-.--tix  v*>-  Riddarhyttan ^A'-^  Ac.H.  Stc-kb^  :>-:3.  Telhiric  Bzsmnth.  IV 
tradyr.:::e  ^fr.  Sohul^Vau*  i.'j^JL.  Rv.:mg.  2S.,  ix.  129.  1>3:,  B:s=:-jtu  tellure,  TeDnic  sdeniA 
y«KUth.:V:v  J^.  Borniae  AWL.  Tr..  iL  5S:\  1M2.  B:5=:jt*:ot^r.ur:*u»  pL  Ghdber,  Srn.  19^ 
1:5^7.     Te::ur^v«autb  iWdk  Am.  J.  ScL.  II.  nrr.  99.  1S6X 

tV>"  4<»,  ('*  — :i=liC>^^  li»\  ILniii  ftvMii  Sohubkau  cjnr>tAU.     Crrstak  often 
taViiiAT.    Cloav;^^^ :  hasal,  vorv  wrtVot,    Al<o  mas4?ive,  foliated,  or  grannha; 
H.=l*o— S.    C^.=7"2— 7n\'   L«>Trv  motAllk\  fplendent*  Color p«le steel- 
craT,     ]Sv4  venr  seoiile.     Laiuin^  flexible,     SoiU  paivr. 
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Var. — Oonsists  of  blsmtith  and  teUuriuiOf  with  sometimes  sulphur  and  selenium.  If 
Bulpliiir,  when  present^  replaces  part  of  the  telluriam,  the  analyses  for  the  most  part  afford  the 
general  formnla  Bi*  (Te,  S)'. 

Var.  1.— /Vec  fromnUjpiiur.  Bi»  Te*=TelIurium  481,  bismuth  519 ;  analjrses  1—7.  0=7*868, 
from  Dahlonega,  Jackson :  7-642,  id.,  Balch. 

2.  Sulphurous.  Bi*  (|  Te  +  iSr ;  analyses  8—11.  O.=7-500,  crystals  from  Schubkau,  Wehrle ; 
7*514,  id.,  Baump^rtuer ;  7*237,  O.  DHvidson  Co.,  Gentb.  The  name  Bomine^  after  von  Boru,  was 
given  by  Beudant  in  \  832.  and  Wehrle's  analysis  of  the  Schubkau  ore  was  the  only  one  cited. 

3.  Sdeniferous,  The  Tellemark  ore,  according  to  Berzelius,  gives  B.B.  a  strong  odor  of 
seleninm. 

Analyses :  1—3,  Gcnth  (Am.  J.  Sci.,  11.  xir.  16);  4,  5,  Genth  (ib.,  xxxi.  368);  6,  7,  D.  M.  Balch 
(ib^  XXXV.  99);  8,  Wehrle  (Schw.  J.,  lix.  482,  1830);  9,  Borzelius  (Jahresb.,  xii.  178,  1831);  10, 
Hmschauer  (J.  pr.  Ch.,  xlv.  456);  11,  G.  T.  Jackson  (This  Min.,  712,  1850);  12,  Genth  (Am.  J. 
So.,  ILxvL  81): 


Te 


S      Se      Bi 


Fe 


1.  FluTanna  Co.,  Va  48*19 

tr. 

5307 

2.           "              •' 

47-07 

tr. 

53-78 

3            II               II 

49-79 

tr. 

61-56 

4.  Dahlonega 

48-22 

tr. 

ir. 

[50-83] 

0-17 

6. 

47-25 

tr. 

ir. 

50-97 

0-25 

6. 

48-26 

— 

51-46 

7. 

48-73 

— 

,61-57 

8.  Schubkaa 

34-6 

4-8 

ir. 

600 

9. 

3606 

4-32 

— 

58-30 



10. 

35-8 

4-6 

.» 

59-2 

11.  Whitehall,  Va. 

35-05 

3-65 

— 

58-80 

12.  Davidson  Co.,N.O.  33  84 

5-27 

tr. 

61-35 

=101-26  Genth. 
=  100-85  Genth. 
=  101-35  Genth. 

Cu  0-06,  Au,  quartz,  etc.,  0-72=100  Gtonth. 
"  0-06,     »*        "      "  0-80=99-33  Genth. 
=  99-72  Bafbh. 
=  100-30  Balch. 
=  99-4  Wehrle. 
gangue  0-75=99-42  Berz. 
=99-6  Hmschauer. 
Au,  l?i.  Si  2-70=100*20  Jackson. 
=  100-40  Genth. 

FUher  obtained  in  an  analysis  of  the  Fluvanna  mineral,  6-81  p.  c.  of  selenium.  But  Dr.  Gknth 
finds  in  it  no  selenium  or  sulphur.  C.TT.  Jackson  obtained  (Am.  J.  Sci.,  II.  xxvii.  366)  the  compo- 
sition of  joseite  for  the  Dahlonega  mineral ;  but  the  later  results  of  Genth  and  Balch  have 
shown  this  to  be  incorrect. 

Pyr. — In  the  open  tube  a  white  sublimate  of  tellurous  acid,  which  B.B.  fuses  to  colorless  drops. 
On  charcoal  fuses,  gives  white  fumes,  and  entirely  volatilizes ;  tinges  the  RF.  bluish-green ; 
ooats  the  coal  at  first  white  (tellurous  acid),  and  finaUy  orange-yellow  (oxyd  of  bismuth) ;  some 
Tarieties  give  sulphurous  and  selenous  odors ;  that  from  Fluvanna  Ck>.,  Va.,  gave  Fisher  a  red 
sabUmate  of  selenium  in  the  open  tube. 

Obs. — Occurs  at  Schubkau  near  Schemnitz ;  at  Betzbanya ;  at  Tellemark  in  Norway ;  at  Bast- 
naes  mine,  near  Riddarhyttan,  Sweden. 

In  the  United  States,  in  Virginia,  at  the  Whitehall  gold  mines,  Spotsylvania  Go.,  at  Monroe 
mine,  Stafford  Co.,  and  Tellurium  mine,  Fluvanna  Co.,  with  native  gold ;  iu  North  Carolina,  David- 
son Co.,  about  5  m.  W.  of  Washington  mine,  in  foliated  scales  and  lamellar  masses  along  with 
gold,  chalcopjrrite,  magnetite,  epidote,  limonite,  etc  ;  it  was  partly  altered  to  a  combination  of 
te&nrous  acid  and  oxyd  of  bismuth,  with  but  little  of  carbonate  of  bismuth  (Gcnth,  L  c.) ;  in 
Oei^rgia,  Lumpkin  Co.,  4  m.  E.  of  Dahlonega,  and  also  in  Cherokee  and  Polk  counties. 

31  JOSfimi.    Tellurure  de  Bismuth  Damour,  Ann.  Ch.  Phys.,  III.  xiiL  372,  1845.    Bomine, 
Tenure  bismuthifSre  du  Br^il,  Duf.  [not  Bomine  Beud.]    Joseit  Kenng.j  Min.,  121,  1853. 

Hexagonal,  with  perfect  basal  cleavage,  like  tetradymite.  Soft.  G.= 
7*924 — 7*936.  Lustre  subrnetalHc.  Color  grayish-black,  steel-gray.  Fragile. 

Oomp.— From  Damour's  analyses,  Bi*  Te'  (S,  Se)'=Bi'  (J  Te  +  i(S,  Se))\  or  a  tellurid  of  bis- 
nnith,  in  which  half  of  the  tellurium  is  replaced  by  sulphur  and  selenium.  Analyses  by  Damour 
p.  a): 


1.  San  Jos^  Brazil 
2. 


(( 


(I 


Te        S       Se        Bi 

15-93     3-15     1-48     7915     =99-71 
15-68         4-68  78*40     =9866 


Bammelsberg  obtained  from  an  allied  mineral,  from  Cumberland,  England  (Min.  Ch.,  6) :  Tel- 
farium  6*73,  sulphur  6*43,  bismuth  84*33 =97 -49 :  corresponding  to  Bi\  Te,  S\  making  the  Te  :8 
=1:4. 
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An  ffTH  ffffm  floraita,  pcminfif  for  natiTe  bUmath,  and  mentioned  under  tiiat  gpcdca,  gsv«  fMM^ 
M  t)wnv  dt/'d,  5  Oil  p.  c  of  tellurium,  with  As  0*38,  and  S  0*07;  while  Genth  found  in  anotiwr 
Nfior-irn^n  only  (rf)42  To.     YnTyH:n'n  iq>e<nmen  maj  hare  the  formola  Bi*Te.    It  is  foliated  neai^ 

Py r«  -  /{.  Ir  th<9  Hraxil  ore  actii  nearly  like  tetradjmite.  In  an  open  tube  it  giTea  off  some  mt 
(ill II r,  tlf'ti  wliiu;  fumt-n  of  ozyd  of  tfrllimum,  and  then  aflbrda  a  deoded  odor  of  aelenium ;  and  ia 
tli<'  u]t\i*'T  pfirt  of  th'-  tiiU*  a  wliito  crintiriK  with  f>ome  brick-red  over  it,  due  to  the  aelenium;  and 
to  y-llowixli  rc«*i(JiK'  Ik'Iow  diu*  Ut  the  oxy<l  of  bismutli. 

OIm. — Koiinrl  ill  (rriniilar  liincMtrMie  at  >an  Jose,  near  Mariana,  proTince of  Minaa Geraeai  firuO, 
ari<l  i\rni  broii)(lit  to  Kraticr*  by  Mr.  ClaiiSKcn. 

31.  WBHRUTB.     Arfcr-nt  mo]ylMli<)iie  de  Born,  Cat.  de  Raabu,  iL  419,  1790.     WaaaerUBl 

fiillN-r.  Molybiljifi-HillxT,  H>rn.,  J^fitztos  Min.  Syst.,  18,  48,  1817.      Molybdic  ailvcr.     Wicmutli 
fftiiiiK  Khfir.,  Dnitr.,  I.  '254.  1705.   Tolliirwismuth  Btrz.,  Ak.  H.  Stockh^  1823.   Wiamuthapiegd 
WriM.      Hpirjc»'lfriiii)Z  [  -   Mirror-glance]   Brtith.     Tctradymite  pt  many  authors,     Wehrlit^ 
Ihnl,  Mill.,  i.  IHH,  IHll.     I'ilHonit  Kenan.,  ^Hn.,  12l|  1853. 

Ilc.\iip»nnl.     Lik<!  tctnulvinite  in  perfect  ba^al  cleavage. 
II.     1-    2.     (f.  =  S-44,  Welirle.     Lustre  very  bright.     Color  light  steel- 
pniy.     Thin  ibiia  a  little  ehistic. 

Oomp.— 1)1  (To,  S;*,  with  Tc:  S=:3:  1,  (Vom  an  imperfect  analysis  by  Wohrle  (Baumg.  Ztg.,  iz. 
la): 

DiMitHoh-Pilwn         To  29-74        8  2*33        Bi  61-15        Ag  2*07     =:95-29 

Pyr,,  wto. — liiko  totrndymitc. 

Oba. — From  DoutHrh  Pilst^n,  in  HiuiffHry.  First  reported  as  an  ore  of  silver  and  molybdenum. 
PlMiiiiifuiHhiMl  iViun  totnidymito  by  itx  hi^:!!  spcciflc  gravity.  Brcithaupt  obtained G.= 8  00  with i 
ii|Hvim<»n  not  wholly  fViH}  Vruui  the  gungiie.  • 

34.  MOLTBDBNITB.  Not  MolybthDna  [:=:pro<1nct  fr.  partial  roduct  and  oxyd.  of  Galena] 
/»i.wi»r.,  /Viri.,  .I.;nr.  Blyorta.  Molyluiena  pt  [rost  jrniphite]  Wail,  181,  1747,  LiniL,  1748, 1768. 
Sulphur  ftTn>  ot  ntaiuio  i*iitum(um  (fV.  BaHtnnos.  oXc.\  Wasserbley  pt.,  Molybdenapt^  Cronti^ 
I3l».  1758.  MolylnlHMia  (with  diuvv.  of  metal)  //iW>;i,  Ak.  H.  Stockh.,  1782,  1788-1793.  Waa- 
aorhloi  UVr».  Molybdiinjrlaui  ikrnu  Molylnicna  Kinc^  Min.,  1706  (calls  the  metal  Molybden- 
ItoV    Sulphuri'l  of  MolylHlona.     MolylHU'uite  Bromjn.,  iL  92.  1807,  citing  Kirwan  aa  authority. 

Monoelinio  i  llexair*»ii!^l  i  In  slu^rt  or  tabular  hexagonal  prisms. 
Twin?*:  consist insx  of  thive  oi>inbiniHl  orvstals,  sometimes  indicated  by 
striiv  o!\  thv*  basv*  of  the  he\ai^»nJ\l  j>risms,  at  right  angles  to  its  sides,  hav- 
ing ^Hvasionally  n^plaotnl  terminal  eilgi*s.  Cleavage:  eminent,  parallel  to 
bast*  of  hexagonal  prisms,  C\>mmonly  foliated,  massive,  or  in  scales;  also 
tine  gran\tl:u\ 

H.  I  -l  *r\  Iving  easilv  impn\>SiHl  by  the  nail.  G.=4-44 — 4-S.  Lnstre 
n\otaUii\  Color  pun*  lou^l-gnn.  8tn*ak  similar  to  color,  sliirhtly  inclined 
lo  or^xvn,  Ojvupu\  l.i\min:v  very  llexible,  nv»t  ehisiic.  Seetile,  and  almost 
n^a^.loable,     itnn  tnuv  on  pajvr. 


Cx^mp^  -  -  ■  M  .>  S*    Sx:^|>hur  4 1 HV  nn^ly  Klonutn  ^?  t>  —  1 00.     Analysos :  1 ,  BrandoJ>  iSdi  w.  J.. 
>J.^  ;  1  5^  vNrt    Am.  J.  5n\.  -.x.  1S:2,  ,^20-;  ,^  4.  Sraiilvrv  1  Sa-are  ,J.  pr.  Ch-  xliT.  257);  k, 
\\yX\xr::.  ,A  v..  ,V  S.^;.  11.  xv.  44.^^: 

J .   .V  i  .*  V.  Vrc  .^ 5^  t5  4  '■'  -4 .    *  CO  Bwt: .5«l 

:    t^\si,r.  1\l  i;     .4-444  ^^i^  4*:  ;^^•■t^^     ^s^lO  ^rV-rL 

4.    ■!v^^  A.*;i  ,**:  :>4  ?:^  T'.iV  5'I.^ti  $15. 
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r.,  wtc. — ^In  the  open  tube  sulpharons  ftimes.  B.B.  in  the  forceps  infhsible,  imparts  b  jel- 
lowish-green  oolor  to  the  flame;  on  charcoal  the  pulrerized  mineral  gives  in  O.F.  a  strong  odor 
of  salphur,  and  coats  the  coal  with  crystals  of  molybdic  acid,  which  appear  yellow  while  hot,  and 
white  on  oooling;  near  the  assay  the  coating  is  copper-red,  and  if  the  white  coating  be  touched 
with  an  intermittent  RF.,  it  assumes  a  beautiful  azure-blue  color.  Decomposed  by  nitric  acid, 
leaving  a  white  or  grayish  residue  (molybdic  acid). 

Obe* — Molybdenite  generally  occurs  imbedded  in,  or  disseminated  through,  granite,  gneiss, 
croon-syenite,  granular  limestone,  and  other  crystalline  rocks.  At  Numedal  in  Sweden,  Arendal, 
Selba,  and  Tellemarken  in  Norway,  Nertschinsk  in  Russia,  and  Auerbach  in  Saxony,  it  has  been 
observed  in  hexagonal  prisms.  Found  also  at  Altenberg  and  EhrenfViedersdorf  in  Saxony; 
Sehlackenwald  and  Zinnwald  in  Bohemia ;  Ratliausberg  in  Austria ;  near  Miask,  Urals ;  Bastuoos, 
etc,  Sweden;  in  Finland;  Laurvig  in  Norway;  Chessy  in  France;  Peru;  Brazil;  Calbeck  Fell, 
Oarrock  Fells,  and  near  the  source  of  the  Caldew  in  Cumberland,  associated  with  tungstate 
of  lime  and  apatite ;  several  of  the  Cornish  mines ;  in  Scotland  at  East  Tulloch,  south  of  Loch 
Tay;  at  Mount  Coryby  on  Loch  Creran,  eta 

In  Maine,  at  Blue  Hill  Bay  and  Camdage  farm,  in  largo  crystallizations ;  also  at  Brunswick, 
Bowdoiuham,  and  Sanford,  but  less  interesting.     In  Conn,^  at  Haddam.  and  the  adjoining  towns 
on  the  Connecticut  river,  in  gneiss  in  crystals  and  large  plates ;  also  at  Saybrook.     In  Vemumt^ 
ftt  Newport,  with  crystals  of  white  apatite.    In  N,  Uampshirt,  at  WestmoroLuid,  four  miles  so\ith 
of  the  north  village  meeting-house,  in  a  vein  of  mica  slate,  abundant ;  at  Llandair  in  regular  tabu- 
lar crystals;  at  Francouia.     In  Mass.,  at  Shutcsbury,  east  of  Lookers  pond;  at  Brinifteld,  with 
iolite.    In  S".  York,  two  miles  southeast  of  Warwick,  in  irregular  plates  associated  with  rutile, 
rircon,  and  pyrite.    In  Ptnn,,  in  Chester,  on  Chester  Creek,  near  Reading ;  near  Concord,  Cabarrus 
Go,  N.  C^  with  pyrite  in  quartz.     lu  California^  at  Excelsior  gold  mine,  in  Excelsior  district.     In 
Camia,  at  Bali«am  Lake,  Terrace  Cove,  Lake  Superior ;  north  of  Balsam  Lake,  on  a  small  island 
in  Bi^  Turtle  Lake,  with  scapolite,  pyroxene,  etc,  in  a  vein  of  quartz  intersecting  cry.stulliue 
Emestoue;  at  St.  Jerome,  C.  E. ;  at  Seabeach  Bay,  near  Black  River,  N.  W.  of  L.  Superior  (48^  46' 
K,8r  \r\\\). 

Distinguished  from  plumbago  by  its  lustre  and  streak,  and  also  by  its  behavior  before  the  blow- 
pipe and  with  acids. 


2.  SIMPLE  SULPniDS,  TELLUEIDS,  SELENIDS,  ARSENIDS, 
ANTIMOXIDS,  BISMUTHIDS,  PHOSPHIDS,  OF  METALS  OF 
THE  GOLD,  IRON,  AND  TIN  GROUPS. 

Three  divisions  of  these  Sidphids^  Arsenids,  etc,  are  here  recognized : 
(1)  a  ba&ic  division,  in  which  the  atomic  ratio  between  the  sulphur  or 
arsenic  metal  and  the  others  is  1  to  more  than  one ;  (2)  a  proto  division, 
with  the  ratio  1:1;  Q3)  a  deuio  division,  with  the  ratio  1  :  2.  In  these 
ratios,  and  in  stating  the  formulas  beyond,  the  halved  atomic  weights  of 
areenic,  antimony,  and  bismuth  are  in  view,  as  stated  on  p.  26.  In  the 
Viird  division,  some  species  are  inchided  which  appear  to  be  combinations 
of  deuto  and  proto  compounds. 

The  miaeral  ckakopyrite  is  sometimes  referred  to  the  double-binary  sulphids,  on  the  ground 
of  its  oontaining,  along  with  a  protosulphidf  the  sulphid  Fe^  S*;  but  as  the  existence  of  a  sesqui- 
solphid  Fe'  S'  is  not  established,  while  Fe  S'  is  the  one  of  common  occurrence,  the  more  probaWe 
new  of  the  sulphid  is  that  it  consists  of  two  sulphids  Fe  S  and  Fe  S*  in  combination.  This  view 
ia  sustained  by  the  near  isomorphism  of  pyrite  and  dialcopyrite.  The  above  remark  applies  also 
to  bomiie  and  pyrrhotiU,  in  which  Fe'  S*  has  been  supposed  to  be  present.  Fe'  S*,  it  should  be 
noted,  equals  Be  S  +  Fe  S'.    Linncsite  and  carrolite  come  into  the  same  category. 

In  an  article  in  the  American  Journal  of  Science,  voL  xliv.  1867,  the  author  gives  reasons  for 
believing  that  the  compounds  crystallizing  in  hexagonal  forms  have  the  number  of  atoms  of  the 
negative  element  3,  or  a  multiple  of  3,  and  in  tetragoncU  forms,  a  multiple  of  4 ;  whence  it  follows, 
that  while  ordinary  isomeiric  blonde,  or  sulphid  of  dnc^  for  example,  may  be  Zn  S^  the  Tiexaganal, 
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or  wurtzite,  is  probaUj  Zn'  S*.    The  principle,  if  real,  has  a  very  wide  application  among  cbenl 
and  mineral  species. 


35.      Dtsorasitb 

(B) 
86.      Ghilenitb- 


L  BASIO  OR  DYSORASITE  DIVISION. 

Ag^Sb  37.  DOMETKITB 

Ag'Sb  38.  Aloodokttb 

Ag*Bi  39.  WmTNETiTB 

n.  PBOTO  OR  GALENA  DIVISION. 


6u»A8« 
€n«A8« 
€n»Aa* 


1.  GALENA  GROUP.— Isometric,  holohedraL 


40. 

ABaB>mTE       Ag  S                               48.  Altaitb 

PbTe 

41. 

Naumannitb    (Ag,  Pb)  Se                       49.  Bosnttb 

(eu,  Pe)  S 

42. 

EucAiRiTB         (6n,  Ag)  Se                                  " 

(en,Fe)8  +  5J^8« 

43. 

Ckookesitb       (Ou,  T1)  Se                       60.  Berzet.tanitb 

€nSe 

44. 

Galen  ITB          Pb  S                                 51.  Castillite 

(en,  Zn,E)8+iftfiP 

44  A.  HuASCX)LrrB      (Pb,  Zn)  S                        62.  Alabanditb 

MnS 

45. 

Olausthalitb   Pb  Se                              53.  SyRPOOBiTE 

OoS 

46. 

ZoBQiTB          ?(Pb,  €u)  Se                      54.  Pextlandite 

(Ni,Pe)S 

47. 

Lehbbachitb    (Pb,  Hg)  Se                      65.  GBUKAurrB 
2.  BLENDE  GROUP.— Isometric,  tetrahedraL 

56. 

Sphalerite         Zn  S                                       [Pbzibraiiitb] 

(Zn,Cd)S 

[Marhatitb          (Zn,  Fe)  S                          67.  Voltzttb 

ZnShiZnO 

8.  CHAT.COOITE  GROUP!— Orthorhombia 

68. 

Hessitb               AgTe                              61.  Ohaloocitb 

enS 

69. 

Daleminzttb        Ag  S                               62.  Stromeyeritb 

(en,Ag)S 

60. 

AOAKTHITB               AgS                                             63.   STBRNBESaiTB 

4.  PYRRHOTITE  GROUP.— Hexagonal 

(Fe,  Ag)S+i^8F 

64. 

Cinnabar            Hg  S  t-                             69.  Gbeenockitb 

CdS 

65. 

TiEMANNITB             HffSe?                                        70.   TVUBTZITB 

ZnS 

66. 
67. 

Millerttb            Ni  S                                 71.  Niccolitb 

Ni  Ah 

IBOILITE                    Fe  S                                              72.  SUEITUAUPTITB 

Ni  Sb 

68. 

PYRRHOTITE          Fe  S  + J  Fe  S'                   73.  Kaxettb 

74.  SCHBBIBERSITB                    Fe,  Ni,  P 
m.   DEUTO  OR  PYRITE  DIVISION. 
1.  PYRITE  GROUP.— Isometric. 

Mn  Ab 

75. 

Ptbite             Fe  S''                                    83.  Smaltitb, 

(Co,  Fe,  Ni)  As* 

ie. 

Hauebite         Mn  S'                                                 " 

R  As  +  R  As' 

77. 

Cubantte          [2(Fe,€u)S  +  FeS']  +  [2FeS']  84.  Skuttbbudite 

Co  As» 

78. 

Chalooptbitb  2  (Ou,  Fe)  S  +  Fo  S*               85.  Cobaltite 

Co  (S,  A8)« 

79. 

Barnhardtitb  [2(eu,Fe)S  +  FeS']  +  [6uS]  86.  Gersdorffite 

Ni  (S,  As)' 

80. 

Stanntte           2  (6u,  Fe,  Zn)  S  +  Sn  S^        87.  Ui.lmannitb 

Ni  (S,  Sb,  As)' 

8r. 

LiNN^TTE          2  CJo  S  +  Co  S'                        88.  Corynitb 

Ni  (S,  As,  Sb)« 

B2. 

Carrollite       2(eu,  Co)S  +  Co  SV  [2Ck)  8^  89.  Laubitb 
2.  MARCASITE  GROUP.— Orthorhombia 

RuS'[+a»ffRu*OsJ 

90. 

Marcasite          Fo  S'                                 94  Arsenopyritb 

Fe  (S,  Afl)i 

91. 

Leuoopyrite       Fe  As'                               95.  GLaucwdot 

(Co,  Fe)  (S,  As)« 

92. 

RAMMEiflBERorrB  Ni  As*                               96.  Pacttb 

Fe(iS  +  iAs)« 

93. 

MoHsrra              Fe  As'+Fe  As                  97.  Aij/^clasttb 

[98.  Sylvanitb            (Ag,  An)  Te* 

Co(S,  A8)*4-nBiA8 

BtTLFHIDS,   XIQ, 


1  KAGTAQITB  OBOITF.— Tetngtnd. 

tt.  HUTiSTTB 

(.  OOTKUJXB  QROUF.  -HeiagonaL 
1(0.  OoTKLUn  Ca  ^  or  en  S* 


I.  BASIC  OR  DTSCRASITE  DIVISION. 


li.  DTSORAS^E.  Argentum  natiTiim  Bntimonio  adunatom  Btrym.,  Sciagr.,  IBS,  11B1 
Spnglaos-Silber  Selb,  Lempe  Mag.,  iiL  6,  178fl.  BilberapIeiBgluit,  Bpiesglas-SIIber,  Autlmoa- 
SOwr,  Germ.  Autimoiual  Silver.  Argent  ADtimonlal  Fr.  DiicraM  Brad,  U.  613,  1B33,  Dis- 
mat  Robd,  T  Prodr.  StOchiolJth,  1837. 

Orthorbombic.     7a  7=119''  59';    t'M-i  130°  41';  o  :  J  :  <J=1-1633  : 
1 ;  1-7315. 


1  A  l,brach.,=9a° 
*-!  A  i-i=  98  13i- 
t-3A*-l=120    1 


Oa    1=146"    7'         OAl-t     =     146°    6' 

Oa    1=126    40  0A2-1     =     126    39J 

Oa1-J=142    12  lA   1,  mac.,  132    42 

Cleavage:  basal  distinct :  14  aleo  distinct ;  J 
imperfect.  Twins ;  stellate  forms  and  liexagonal 
prisma.  Also  massive,  granular ;  particles  of 
Tarions  sizes,  weakly  coherent, 

E=3-5— 4.  G.=9-4Jr-9-82;  9-4406,  Haiiy. 
Lustre  metallic.  Color  and  streak  silver-white, 
inclining  to  tin-white;  sometimea  tarnished  yel- 
low or  blackish.    Opaque.     Fracture  uneven. 

Oomp. — (A)  Ag*Sb=Antimoii7  2S,  silver  76  =  100.  .Uao 
(Bl.VSb^ Antimony  16ee,iilver 84-34.  Also Ag*Sh"=aiTer 
li-9!,  antimouv  3708.  AmUfBes:  I,  2,  7,  Elaproth  (Beitr.,  li.  29R,  SiL  173);  S,  TauqnoUn 
IBiiiy's  Xin.,  iil  392);  i,  Abicb  (Crcll'a  Ann.,  1798,  ii.  3);  S,  PUttner  (Ramm.  Min.  Oh.,  30); 
^  8,  9,  EwnioeUberg  (Z3.  0.,  ivi.-620); 


7.  WoVach,  fint  groTialar 
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ObsprTpd  iilanes. 
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surer  78  Klaproth. 

7T  KUprolh. 

22 

78  Vauquelin. 

[24-1    ] 

84-7 -99-7  ruttner. 

12-72  Ramm. 

[1«] 

84  Klaproth. 

83-86,  As  (r-99-66 

II7-81J 

82' IS  Ramm. 

Oba.— Onnire  in  veins  near  Wolfocb  !□  Baden,  Wittichen  in  Siiabia,  and  at  Andreasberg  in  the 
Harz,  associated  w:lh  several  ores  of  silver,  native  arsenic,  and  galena,  and  other  spociea ;.  also  at 
AUemont  in  DanphiQ^  Cesalla  in  Spain,  and  lu  B'jiivia,  S.  A. 

If  less  rare,  tbis  would  be  n  valuable  ore  of  silver.     Named  (Vom  ii-niim'j-i,  a  bad  aSoy. 

inenie  SHver  (AnonikHilber),  from  Audreaiberg,  umlfzed  b;  Klaproth  {Beitr.,  L  183),  kud 
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Bumonil  (Schweig.  J.,  zxxiv.  357  X  l^QS  ^^^^  shown  bj  Kammelsberg  to  be  probably  a  mixture  of 
BrseDopyrite,  arscuical  iron,  and  dyscrasito  (Pofi^.,  IzxviL  262,  and  Miu.  Ch.,  28). 

35C.  Domeyko  found  a  mass  of  ore  from  Ghafiarcillo,  Chili,  whiuh  was  mainly  impure  diloro- 
bromid  of  silver  externally,  to  contain  within  (Tr.  dc  Ensajee,  238,  1858)  55*9  p.  a  of  diJorid  of 
silver,  15*1  of  an  antimonid  of  silver,  with  14*5  of  carbonates  and  14*2  odireous  day;  and  tbts 
antimonid,  he  says,  consists  of  Sb  36,  Ag  64,  and  "  appears  to  constitute  a  distinct  species."  Tbe 
formula  would  be  Ag  Sb.    Thin  species  is  not  mentioned  in  his  Mineralogy  of  1860. 

Domeyko  states  (Min.  190,  1860)  that  at  Chuiiarcillo  a  finely  granular  grayish-white  silver  ore, 
disseminated  in  irrains,  taking  the  Itistre  of  silver  when  rubbed,  afibrded  him  4  to  6  p.  c.  of  anti- 
mony; that  of  the  Descubridora  mine  4*1  Ag;  that  of  the  Rosario  mine  5*8  p.  c.  He  idao  atatfct 
that  the  filamentous  silver  of  Bolivia  contains  Sb  3*7,  As  2*3  p.  c. 

35D.  CuA>*ARCiLLrrE  Dana, — He  describes  further  (ib.)  a  silver-white,  shining  argenuHoUi' 
monial  ore  from  Chanarcillo,  disseminated  through  caldte,  which  afforded  him  Sb  19*6— 21*4,  Ai 
23*8—22*3,  Ag  5.s*6 — 53*3,  Fe  3*0 — 3*0.  Begarding  the  iron  as  arsenical  iron,  he  deduoes  the 
formula  Ag*  (As,  Sb)*. 

Rammelsberg  points  out  the  isomorphism  of  dyscrasite  and  the  antimonid  of  eIqg^  Zn*  Sb, 
described  by  Ckwke  (Am.  J.  Scl,  IL  zviil  229,  xz.  222). 

36.  OHn^ENrm,  Aleadon  de  plata  con  bismuto  Domeyko^  Min.,  187,  1846.  Plata  KsmaUil 
id,,  ib.  185,  1860.    Chilenite  Dana. 

Amorphous ;  granular. 

Soft.     Silver-white,  but  tarnishing  easily  to  yellowish. 

Oomp.— Ag"  BirrBlsmuth  13*8,  silver  86*2.  Domeyko  obtained  (Mim,  185,  1860)  Bi  101,  Ag 
GO'l,  Cu  6*8,  As  2*8,  ganguo  190,  corresponding  to  Bi  14  4^  silver  85*6.  Also  (Ann.  d.  M.,  IV.  v. 
456)  Bi  15*3,  Ag  84*7.  For  the  last  the  material  was  separated  from  a  mass  containing  8  to  10 
p.  c.  of  it  disseminated  in  small  points. 

Obs. — From  the  mine  of  San  Antonio  in  Copiapo. 

36A.  Bismuth  Silver  of  Schapbach,  Schapbachitb.  (Bismuthisches  Siltlbr  Sdb,  OreU^s 
Ann.,  179»,  L  10,  Schapbachite  Kenng.,  Min.,  118,  1853).  According  to  F.  Sandberger,  this  bis- 
muth-silver, analyzed  by  Elaproth,  is  a  mixture  of  bismuthine  in  needles,  argentite,  and  galena 
(Jahresb.,  1863,  797,  1864).  Klaproth  obtained  (Beitr.,  il  291)  Bi  27,  Ag  15,  Pb33,  Fe4*3.  Cu  0*9, 
S  16*3.  Sandberger  gives  an  analysis  by  von  Muth,  who  obtained  Bi  8*22,  Ag  4*05,  Pb  45*30, 
Fe  007,  8  9*72,  quartz  32*33=99  69;  which,  after  separating  the  iron  as  Fe  S*,  affords  for  the  rest 
1  Bi  S',  12  R  &  D.  Forbes  remarks  with  regard  to  Klaproth's  analysis  (PhiL  Mag.,  lY.  zzv.  105) 
that  the  sulphur  is  sufficient  to  make  sulphids  of  the  metals,  and  suggests  the  same  oonchision. 

37.  DOBftETKITB.  Arsenikkupfcr  (fr.  Copiapo)  Zinken,  Pogg.,  xli.  659,  1837.  Arseniure  dff 
coivre  Domeyko^  Ann.  d.  M.,  lY.  iiL  3,  1843;  Cobre  Blanco  ul,  Min.  138,  1845.  Weisskupfer 
Eausm,  Cuivre  arsenical  iV.  Arsenical  Copper.  Domeykite  HaicL,  Handb.,  562,  1845. 
Condurrite  W.  FhiUips,  PhiL  Mag.,  iL  286,  1827. 

Reniform  and  botryoidal ;  also  massive  and  disseminated. 

II.=3 — 3*5.  G.=7 — 7*50,  Portage  Lake,  Genth.  Lustre  metallic,  but 
dull  on  exposure.  Color  tin-white  to  steel-grajr,  with  a  yellowish  to  pinch- 
beck-brown, and,  afterward,  an  iridescent  tarnish.     Fracture  uneven. 

Oomp. — 6u'  As'= Arsenic  28*3,  copper  71*7=100.  Analyses :  1,  2,  Domeyko  (Ann.  d.  M.,  IV. 
UL  5) ;  3,  4,  F.  Field  (J.  Ch.  Soc.,  x.  289)  j  5,  D.  Forbes  (2  J.  Q.  fcfoc.,  ivil  44) ;  6,  7,  F.  A.  Gonth 
(Am.  J.  8ci.,  n.  xxxiiL  193);  8,  9,  Rammelsberg  (Pogg.,  LxxL  305;;  10,  Blythe  (J.  Ch.  aoc,  i 
213): 

1.  Calabozo,  Chili  As  2836  Cu  71*64=100  Domeyko. 

2.  Copiapo       "  23-29        7070,  Fe  0*52,  S  387 =98*38  Domeyka 

3.  "  "  28*44         71-56=100  Field. 

4.  Coquimbo,   "  28*26        71*48=99*74  Field. 

5.  Coracoro,  Bolivia  28  41        71*13,  Ag  0*46=100  Forbes. 

6.  Portage  Lake  29*25        70-68=99-93  Genth. 

7.  "  '•  29-48        7001=99*59  Genth. 

8.  Cornwall,  Condurrite        18*70        70  51,  Fe  066  Rammelsberg. 

9.  "  **  17:84        7002,  gangue  107  Rammelsberg. 

10.         "  *  19-51        60  21,  Fe  0*25,  S  233,   H  2*41,  C  162,  H  0*44»  N  0*00, 

01317=100  Blythe 
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(A)  OondurrUe  ia  a  result  of  the  alteration  of  other  ores.  It  \a  black  and  soft,  soiling  the 
fingers.  It  appears,  sometimes,  at  least,  to  be  a  mixture  of  arsenite  of  copper  with  domeykito. 
and  some  sulphid  of  copper.  Rammelsberg  treated  one  specimen  with  muriatic  acid,  and  analyzed 
the  soluble  and  insoluble  portions  separately,  obtaining 

L  Insoluble        As  13*89    Gu  12*81   S  2*20    gangue  0*70=29*60 
a.  Soluble  Is    3*70     Cu  62*29   ^6*83=7182. 

The  insoluble  portion  contains,  therefore,  As  416,  Cu  13*89,  with  10*85  of  sulphid  of  copper; 
eorresponding;  the  last  excluded,  to  arsenic  23*04,  copper  76*96=100. 

Von  Kobell  (J.  pr.  Ch^  xxxix.  204),  with  the  same  treatment  of  another  specimen,  found  the 
?omp08itaon  of  the  soluble  part,  Xs  8*03,  Cu  79*00,  Fe  3*47,  ^  9*50=100,  and  the  insoluble  con- 
sisted of  arsenic  and  some  sulphid  of  copper  in  grains. 

Bljthe  concludes,  as  a  mean  of  many  analyses,  that  the  arsenid  of  copper  contained  in  oondur- 
rite  consists  of  arsenic  28*85,  copper  71*15,  which  corresponds  with  the  domoykite ;  and  Faraday's 
a^ysiA  (PhU  Hag.,  1827,  286)  leads  to  the  satue  result,  or  arsenic  29*88,  copper  70*11 ;  but 
Bammelsberg*s  analysis  gives  a  larger  proportion  of  copper. 

P3rr^  etc. — In  tlie  open  tube  fuses  and  gives  a  white  crystalline  sublimate  of  arsenous  add. 
KB.  on  charcoal  arsenical  fumes  and  a  mallei ble  metallic  globule,  which,  on  treatment  with  soda, 
gives  a  globule  of  pure  copper.    Not  dissolved  in  muriatic  acid,  but  soluble  in  nitric  acid. 

Oba, — ^From  the  Chilian  mines  of  Algodonos  in  Coquimbo,  in  Dlapel,  San  Antonio  in  Copiapo, 
etc 

In  N.  America,  found  on  the  Sheldon  location,  Portage  Lake ;  and  mixed  with  copper-nickel  ai 
Midiipiooten  Islimd,  in  L.  Superior. 

CondurrUe  is  from  the  Condurrow  mine,  near  Helstone,  and  Wheal  Druid  mine  at  Gambrae,  near 
Bedrutli,  GomwalL 

38.  AliOODONITZI.    F.  FieUi,  J.  Ch.  Soc.,  x.  289,  1857. 

In  incrustations  minutely  crystalline.  Commonly  massive  and  distinctly 
granular. 

H.=4.  G.=7'62,  from  Chili,  Genth.  Lustre  metallic  and  bright,  but 
becoming  dull  on  exposure.  Color  steel-gray  to  silver-white,  the  latter  on 
a  polished  surface.  Opaque.  Fracture  sub-conchoidal,  affording  a  granular 
surface. 

Oomp^— eu*  A8*=€u*As=As  16*50,  Cu  83*50=:  100.  Analjses:  1,  F.  Field  (Lo.);  2— 4^ 
Genth  (Am.  J.  ScL  IL  xxxiiL  192) : 


As 

Cu 

Ag 

I.  ChiU 

(H  16-23 

83-30 

0*31     =99*84  Field. 

2.      " 

(!)16  95 

82*42 

tr.      =99*37  Genth. 

3.  L.  Superior 

15-30 

84-22 

0-32     =99*84  Genth. 

4. 

16-72 

82-35 

0-30  Genth. 

In  analysis  3,  a  little  whitneyite  was  mixed  with  the  ore,  and  hence  the  higher  percentage  of 
oopper  (Genth). 

Pyr. — The  same  as  with  domeykite,  but  loss  fusible. 

Obs. — In  Chili,  at  the  silver  mine  of  Algodones,  near  Coquimbo,  in  the  Cerro  de  los  Seguas, 
Department  of  Rancagua ;  in  the  United  States,  iu  the  Lake  Superior  region.  A  transported  mass 
of  mixed  whitneyite  and  algodouite,  weighing  95—100  lbs.,  was  found  on  St.  Louis  R.  The  color 
is  grayer,  and  the  texture  more  granular  and  less  malleable,  than  in  whitneyite. 

39.  WHTTNETITZ],     Oenik,  Am.  J.  Sd.,  II.  xxTii.  400,  1859,  xxxiii  191,  1862.    Darwiuite 
D.  Forbu,  PhiL  Mag.,  IV.  xx.  423,  1860. 

Massive.     Crystalline ;  very  fine  granular. 

H.=3*5.  G.=8*246 — 8*471,  from  Lake  Superior,  varying  probably  on 
account  of  porosity,  Genth  ;  8*64  from  Cliili,  Forbes.  Lustre  aull  and  sub- 
metallic  on  surface  of  fresh  fracture,  but  strong  metallic  where  scratched  or 
rubbed,  but  soon  tarnishing.  Color  pale  reddish  to  grayish-white,  pale  red- 
dish-white on  a  rubbed  surface ;  becoming  vellowish-bronze,  brown,  and 
brownish-black  on  exposure.    Sometimes  iriaescent.    Opaque.    Malleabla 
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Oomp.— Ou*  A8'=Ar8enic  11*64,  copper  88*36=100.    Analyses :  1—4,  P.  A.  Genth  (L  < 
id.  (priy.  contrib.) ;  6,  D.  Forbes  (L  c.) : 


As 

Cu 

Ag&insoL 

1. 

Michigan 

(1)  11-61 

88-13 

0-40 

=100-14  Genth. 

2. 

t( 

12-28 

87-48 

0M>4 

=  99*80  OenUL 

3. 

li 

12-28 

87-37 

O-03 

=  99-68  Genth. 

4. 

t» 

10-92  (?) 

87-64 

0-19 

=  98-76  Genth. 

6. 

Sonora 

11-46 

88-54 

ir. 

=100      Genth. 

6.  Chili  (i)  11-58        8814        0*28        =100      Forbes. 

—Less  fusible  than  alfi^>donite ;  otherwise  as  in  domejkite. 

Obs. — In  Houghton  Co.,  Michigan,  coated  with  red  copper.  A  loose  mass,  weighing  abo 
lbs.,  and  consisting  partly  of  algodonite,  was  found  on  the  Pewabic  location,  1  m.  fh>m  Hai 
village,  Portage  Lake ;  recently  found  in  place  on  the  Sheldon  location,  near  Houghton,  II 
stated  to  occur  at  the  Albion  location,  about  a  mile  f^om  the  Cliff  mine,  in  a  vein  4  inches  i 
also  at  the  Minnesota  mine ;  also  in  Souora  (Glenth),  near  La  Lagoona,  a  ranch  on  the  re 
libertad.  Gulf  of  California,  35  m.  fir.  Sario. 

Named  after  J.  D.  Whitney. 


n.  GALENA  DIVISION. 

[For  list  of  species  see  page  34.] 

• 

40;  ARGENTITB,  Argentum  rude  plumbei  coloris  et  Galen®  simile,  cultro  diffinditor,  dei 
compressum  dilatatur,  Agric^  438,  1529;  G^rm.  Glaserz,  AffriCf  Interpr.,  463,  1546;  Hi 
Min.,  1734  (proving  it  a  sulphur  compound).  Silfverglas,  Minora  argenti  vitroo,  Argentui 
phure  mineralisatum,  Wall.,  308,  1746;  Sage,  Ann.  Ch.,  iu  250,  1776  (with  earliest 
Glanzerz,  Silberglas,  Silberglanz,  Schwefel-Silber,  Weichgewachs,  Cferm,  Vitreous  Silvei 
phiiret  of  Silver,  Silver  Glance.  Argent  sulfur^  Fr,  Argyrose  Beud.^  Tr.,  iL  392,  1832. 
geutit  HaicL,  Handb.,  565,  1845.    Argyrit  Glock.,  Syn.,  23,  1847. 

Isometric.  Observed  planes  (?,  /,  1,  2,  2-2.  Fiffs.  1  to  11,  23.  CI 
a^e  :  dodecahedral  in  traces.  Also  reticulated,  arborescent,  and  filifc 
also  amorphous. 

H.=2— 2-5.  G.= 7-196— 7-365.  Lustre  metallic.  Streak  and  < 
blackish  lead-gray  ;  streak  shining.  Opaque.  Fracture  small  sub-con< 
dal,  uneven.     Perfectly  sectile. 

Oomp.— Ag  S=Sulphur  129,  silver  87*1 =100,  Analyses:  1,  2,  Klaproth  (Beitr.,  L  151 
lindaker  (Yogi's  Min.  Joach.,  78): 

S  Ag 

1.  Joachimsthal  [15]  85    =100  Klaproth. 

2.  Himmelsfiirst  [14-7]        85-3=100  Klaproth. 

3.  Joachimsthal  14-46        7758   Pb  368,  Cu  1-53,  Fe  2'02=99-27  Lind. 

Pjn^.,  etc — In  the  open  tube  gives  off  sulphurous  acid,  B.B.  on  charcoal  fuses  with 
mescence  in  O.P.,  emitting  sulphurous  fumes,  and  yielding  a  globule  of  silver. 

Obs, — This  important  ore  of  silver  is  found  at  Freiberg,  Annaberg,  Joachimsthal  of  the  I 
birge ;  at  Schemnitz  and  Kremnitz  in  Hungary ;  in  Norway  near  Kongsberg ;  in  the  Altai  i 
Smeinogorsk  mine ;  in  the  Urals  a  I  the  Blagodat  mine ;  iu  Cornwall ;  in  Bolivia ;  Peru ;  i 
Mexico  at  Guanajuato,  Zacatecas,  Catorce,  San  Pedro  del  Potosi,  etc. 

Occurs  in  Nevada,  at  the  Comstock  lode,  at  different  mines,  along  with  stephanite,  native 
etc ;  in  the  vein  at  Gold  Hill ;  common  in  the  ores  of  Reese  River ;  prolMibly  the  chief  i 
•flTer  ia  ths  Oortez  district ;  in  the  Kearsarge  district,  SUver-Sprout  vein. 


BULFHIDS,  Era  39 

A  mass  of  snlpliid  of  silver  is  stated  by  Troost  to  have  been  found  in  Sparta,  Tennessee  ;  oocora 
with  native  silver  and  copper .  in  northern  Michigan.  [A  silver  ore  not  jet  analyzed,  occurs, 
Moording  to  Jackson,  with  gray  antimony,  at  Cornish,  N.  U.] 

Alt— Native  silver,  at  JoachimsthaL  Also  a  mixture  called  silver-black  (Silberschwarze 
Omn). 
40A  Abgertoptbitb  (Silberkies).  This  mineral  from  Joachimsthal,  made  a  species  by  v.  Wal- 
tefshaosen  (Ges.  Wiss.  Gottmgeu,  1866,  No.  2),  is  shown  by  Tfchermak  (Bor.  Ak.  Wien,  liv. 
342)  to  be  a  pseudomorph  consisting  of  the  minerals  argentite,  marcasite,  pyrrhotite,  pyrargyrite. 
It  oocora  in  small  hexagonal  cryst^  which  were  probably  pyrrhotite  originally.  Yon  Walters- 
baosea  obtained  in  hl.s  analysis,  Sulphur  34*2,  iron  39*3,  silver  26*5. 

4i)B.  Jalpattb  Breithaupt(B.  H.  Ztg.,  xv.  85, 1858). — Jalpaite  is  a  cupriferous  sQver-glanoe  from 
Jalpa,  Kexica  It  is  isometric  in  cleavage,  and  malleable  like  ordinary  argentite ;  color  blackish 
iBBitgny;  G.= 6*87 7—6*890.  Composition  aooording  to  B.  Richter  (L  c.)  S  U'36,  Ag  71*51,  Cu 
13*1^  Fe  0-79,  affording  the  formula  3  Ag  S  +  ^u  S  or  (}  Ag+i  6u)  a 

41.  NAXTBftANNITB.    Selensilber  G.  Bose,  Pogg.,  xiv.  471,  1828.    Selensilberglanz.    S6Um- 

nre  d*argent  F\r.    Seleniuret  of  Silver.    Naumannit  Haid,^  Handb.,  565,  1 845. 

IsoiAetric.    In  cubes.     Cleavage :  cubic,  perfect.     Also  massive,  granu- 
lar, and  in  thin  plates. 
H.=2'5.     G.=8*0.    Lustre  metallic,  splendent.     Color  and  streak  iron- 

bkck. 

Cktmp^Ag,  Pb)Se.  Pure,  AgSe= Selenium 26*8,  silver  73*2.  Analyses:  1,  Bose(L  o.);  2, 
Bammeisberg  (2d.  SuppL,  127,  and  Miu.  Ch.,  34) : 

1.  imerode  Selenium  [29*53]  Silver  65*56  Lead  4*91=100  Rose. 

2.  "  **  26-52  "      11-67  "    6015=98-34  Ramm. 

InNo.  1,  Ag :  Pb=13  ;  1,  in  2,  1  :  5. 

Pyr.,  etc. — B.B.  on  charcoal  it  melta  easUy  in  the  outer  flame ;  in  the  inner,  with  some  inta- 
oesoenoe.    With  soda  and  borax  it  yields  a  bead  of  silver. 

01m«— Occurs  at  Tilkerode  in  the  Harz.    Named  after  the  crystallographer  Naumann. 

Aocording  to  Del  Bio,  another  selenid  of  silver  occurs  at  Tasco  in  Mexico,  crystallized  in  hexag- 
ODsl  tables.    (Beud.  Tr.,  iL  53&.) 

42.  EUOAIRITI!.    Eukairit  Berz.,  Afh.  vl  42,  1818.    Cuivre  s^leni6  argental  H.    Seleniuret 

of  silver  and  copper.    Selenkupfersilber  Oerm. 

Massive  and  granular ;  also  in  black*  metallic  films,  staining  the  calcite 
in  which  it  is  contained. 

Soft;  easily  cut  by  the  knife.  Lustre  metallic.  Color  between  silver- 
wliite  and  lead-gray.     Streak  shining. 

Oomp.— €u  Se  + Ag  Se=(6u,  Ag)  Se=Selenlum  31*6,  copper  25*3,  silver  43*1=100.  Analy- 
ses: 1-3,  Berzelius  (L  a);  4-6,  Nordenskiold  (Bull  Soa  Ch.,  U.  vil  411) : 


1.  Skrikemm 

Selenium  28*54 

Copper  25-30 

Silver  42*T3 =96*61 

2. 

26-00 

"      23*05 

-'      42*73,  gangue  8-90=96*88. 

3.        " 

28-63 

'*      25-39 

"      42-86=96-88. 

4        " 

32*01 

"      23-83 

"     44*21,  thallium  <r.=100*41  Nord. 

5.        " 

"31*97 

*»      25*30 

"     42-73,      "        "  =100  Nord. 

6t        « 

'32-22 

"      24-86 

"      42*57=100  Nord. 

Pyr.,  etc. — B.B.  gives  copious  fumes  of  selenium,  and  on  charcoal  fuses  readily  to  a  gray  me- 
tallic globule,  leaving  a  bead  of  selenid  of  silver.  With  borax  a  copper  reaction.  Dissolves  in 
boiling  nitric  add. 

Obs. — Occurs  in  small  quantities  in  the  Skrikemm  copper  mine  in  Smoaland,  Sweden,  in  a 
kind  of  serpentine  rock,  imbedded  in  calcite ;  in  Chili  at  Aguas  Blancas,  near  Copiapo  (this  variety 
affording  Domeyko  (Min.,  206)  Se  32*2,  Cu  28*0,  Ag.  39*8),  and  at  the  mines  of  Flamenco,  a  few 
^eagoes  north  of  Trespuntas,  in  the  desert  of  Atacama.  Also  a  similar  ore  (Ann.  d.  M.,  VI.  v. 
45^  and  C.  R.,  Iviii.  556)  on  the  east  side  of  the  Andes  of  Chili,  in  the  province  of  San  Juan, 
where  it  occurs  in  a  narrow  vein  (10-12  mm.  broad),  and  has  a  lead-gray  color,  tarnishes  easily, 
and  is  partly  granular,  and  partly  very  imperfectly  lamellar ;  at  ttie  Oacheuta  mine,  in  the  prov- 
ince of  Mendoza,  with  other  selenids. 
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43.  OROOKBSITZl.    A.  S.  Sbr^aiMetd,  (EIV.  AV.  StodctL,  1836,  BolL  Soe.  (X,  IL  tIL  All 
Mu^idivc,  compact;  no  trace  of  crystal  lizatioa. 
II.=2-5 — 3.     (t.=6'90.     Lustre  metallic.     Color  lead^ray.     Brittle. 

1  83-28.  copper  46-78,  tli«muni  IT-JS,  aim  3-71=100. 


Oomp.. 

;  Nord«DBlii61d(Lc.): 

Se 

Cu 

1.            [33-37] 
3.             32-10 

46-11 
4S'&B 
44-21 

I  0-83  18-66=100. 

I  0-36  16"J7=»9-08. 

I  I-S8  16'89=99-ST. 

Pyr.,  «to. — B.B.  (UseH  verj  easily  U>  a  gTeenUh-bladc  ebinliig  eoaiael,  coloring  the  Sum 
almnitlj  trtven.    Iniduble  In  muriatic  ncid;  complclclj  soluble  in  nitric 

Obt. — From  tho  tnino  of  Skrikcrum  in  Norway.    Formerlj  regarded  as  selenid  of  coi^r  or 
wraeUauite.    Kaucd  alter  Wm.  Crookes,  the  diiicoTerer  of  the  metal  tballiun. 

44.  OAl^KTm.  Qalcna  iVia.,  zxziii.  31  [not  Galena  or  Molybdsna  (=lill)arge-llke  prodDCl 
fKini  tlie  OK),  Pliiu,  zxxir.  47,  G3].  Uolvbdieca  pL,  Plumbago  pt..  Galena,  Fleicrtz,  Flei-Olan^ 
jtgrie.,  164G.  Plumbago  pt.,  Blj-glonta.  Oalemi,  Plumbum  Hulphiire  ct  ai^enta  mineialiaatno^ 
n'«Jl:.  3S»2.  114T,  OdmI,  167,  163,  I7B3.  Bulphoret  of  Lead.  Plomb  aulAire  JV-.  GalenltMo 
fM.,  Uin^  sni,  1858. 

niimbagaPleiacfawviat  .4;rif.,Interpr.,467,  1M6.  BlelsdiTci^  Flombago.  nambam  auljAim 
et  araoDim  minenJiMlum,  Wail^  391,  1746.  Steinmannite  Zippe,  Verb.  Gea.  Una.  Bobmeii., 
1833,  39.  Targionite  BttJii,  AdliI.  Sd,  IL  zir.  GO,  1863.  Supersnlt^urottcil  Lead  Jekmilat, 
Bep.  llrit  AsMC,  ST!,  1833;  ThomMn,  Uin.,  {.  GG2,  1B36;  Jobnalonile  Greg  <fe  LdOoM,  Ilia, 
44.S  1^6S. 
IsoiiK'trie.     OI)wr\-ed  planes :  0, 1,  /;  2,  3 ;  3-3,  2-2,  f4.     Figs.  1  to 

S,  23  with  planes  1,  70,  71,  the  last  a  distorted  form.     Clearage,  cubic, 


{H^rftx-t :  (H>tHh«^1ral  in  traces.  Twins,  like  f.  50 ;  the  same  kind  of  oompoei- 
tU>n  iviH^tttotl.  f.  72.  and  flattened  parallel  to  1.  Ako  retienlated,  tabular; 
cv>at^>  or  tine  cranular ;  s^-imetimee  tmi>alpable:  ooeasionallr  tibrons. 

II.  ^i-.**— 2^5.  G.=  7-2.>— 7-7.  tnstr*  nietallie.  Color  and  rtreak 
pure  Wd-cntT.  Surface  of  orvi'iaU  oeeaskiually  tamkhed.  Fracture  flat 
f^uKvuelioidal.  or  even.     Frangible. 

.t>!V  tr.  F^->%i  IWs.\  t^s<;  •.'adxi'.us.  astiSivr.  tapper,  as  (clrtidi;  heMlM.  atack  ■' 


putiausi  i;u  KvA  tvpanied  w  otxuiris^  ia  a  galenhe  from  Oa 
ivi-V.    ,-t  WiZ  OTTjtaHlBtd;  i!^  Mcfichu  £bm>a  aod  ptuooM; 
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f.  ArymHferoua.  All  galenite  is  more  or  less  argentiferous,  and  no  external  diaraeters  serve 
(o  distinguish  the  kinds  that  are  much  so  from  those  that  are  not 

3.  Containing  arsenic^  or  antimony,  or  an  ore  of  these  metals,  as  impurity.  Here  belong  the 
Udkhpeif,  iargioniie^  and  sietntnanmie,  which  appear  to  be  merely  impure  galenite. 

^  OoQtaining  an  excess  of  sulphur,  through  mixture.  SuperauIphureUed  lead  of  Johnston  and 
others  (or  Johnstonite)  is  here  included.  The  excess  of  sulphur  is  owing  to  a  decomposition  of  a 
portioD  of  the  mass,  setting  part  of  the  sulphur  free. 

Analyses:  1,  Thomson  {E±  PhiL  J.,  1829,  256);  2,  3,  Lerch  (Ann.  C^.  Phann.,  xly.  325): 

1.  Durham  8  1 3*02  Pb  85-13  Fe  0*60 =98-65  Thomson. 

2.  Przibram    G.=7-252        14-41  81*80  Zn  3-59=99-80  L.   Pb  8  to  Zn  S  as    6:1 

3.  "  G.=7-324        1418         83-61         2-l8=99-97  L.   Pb  8  to  Zn  S  as  12  :  1 

Schwartz  found  6*02  p.  a  of  cadmium  in  a  galeua  from  Altenberg. 

The  silver  present  is  detected  easily  by  cupcUation.  The  galenite  of  the  Harz  affords  -03  to 
"05  p.  a  of  sQver;  the  English  02  to  -o3;  thut  of  Leadhills,  Scotland,  -03  to  -06;  of  Monroe,  Ct., 
3  pi  c;  of  Roxbury,  Ot.,  assayed  by  P.  Collier,  1*h5  p.  c.  silver;  Eaton  N.  H.,  O'l,  C.  T.  Jackson; 
Sbelbunie,  K.  EL,  0*15;  of  Missouri,  0012  to  -002*7,  Litton;  Arkansas,  O-OH  to  05,  SiUimau,  Jr.; 
Ifiddletown,  Ct,  0-15  to  0'2u  p.  c;  Pike's  Peak,  Colorado,  005  to  O-06  p.  c. 

The  following;  from  Tuscany,  contain  antimony  and  silver  (E.  Bechi,  Am.  J.  Sci.,  II.  xiv.  60) : 

S  Pb  Sb  Fe  Cu  Zn  Ag 

1.  Bottino        12-840        80*700        3-307         1-877         0440        0*024        0*825=  99'013 

2.  "              16-245  78-238  4*431  1*828  ir,  0*485=100*227 

S.       »«  15*51)8  78*284  2*452  2-Sl  I  0-560=  99*61'> 

L  Arg«ntiera  16-7«0  72*440  4*H08  1*865  4*j51  0650= 100*284 

5.          "           15*62  72-90  5*77  1  77  I'll  1*38  0*72  =  99*220 

Ko  5  Is  the  targionite  of  Bechi,  occurring  in  octahedrons  with  G.= 6*932. 

The  Ueischwtif  from  Ckusthal  in  the  Harz,  G.=7'53 — 7*55,  analyzed  by  Rammelsborg  (Min. ' 
Chem.,  49)  afforded,  Pb  8  95*85,  Zn  S  3-34,  Fe  8'  0  54,  8b  8'  0-80=10003.     Schwarz  (Ber.  Ak. 
Vien,  XXV.  561)  found  in  one  specimen  of  tfitinmannite,  Pb  8  7648,  with  As'  8*  9*25,  Sb'  8*  0*77, 
Zn  811*38,  Fe  8  •J-lt'=99*88;  and  in  another,  less  lead,  only  a  trace  of  zinc,  very  little  arsenic, 
and  much  antimony;  and  he  concluded  tliat  the  sulphid  of  lead  was  the  only  constant  constituent. 

The  superstUphuretled  lead  gave  Johnston,  Pb  8  90*38,  8  871.  R.  Hofmann  found  8-7  p.  0.  of 
lolphar  in  a  galenite  from  Ncw-8inka,  Transylvania,  along  with  51*30  of  sulphate  of  lead. 

Pyr. — In  the  open  tube  gives  sulphurous  fumes.  B.B.  on  charcoal  fuses,  emits  sulphurous 
fumes,  coats  the  coal  yellow,  and  yields  a  globule  of  metallic  lead,    ^'olublc  in  nitric  acid. 

Obi. — Occurs  in  beds  and  veins,  both  in  crystalline  and  uncrystalline  rocks.  It  is  often  asso- 
ciated with  pyrite,  marcasite,  blende,  chaloopyrite,  arsenopyrite,  etc.,  in  a  gangue  of  quartz,  calcite, 
barite  or  fluor,  etc. ;  also  with  cenisaite.  auglesite,  and  other  salts  of  lead,  which  are  frequent 
results  of  its  alteration.  It  is  also  common  with  gold,  and  in  veins  of  silver  ores.  E.  J.  Chapman 
remarks  that  galenite  is  seldom  much  argentiferous  except  n^hen  it  is  associated  with  mispickel 
or  seme  other  arsenical  ore. 

At  Freiberg  in  Saxony  it  occupies  veins  in  gneiss;  in  Spain,  in  granite  at  Linares,  and  also  in 
Cataloaia,  Grenada,  and  elsewhere :  at  Clnusthal  and  Neudorf  in  the  Ilarz,  and  at  Przibram  in 
Bohemia,  it  forms  veins  in  clay  slate;  in  Styria  it  occurs  in  the  same  kind  of  rock  in  beds;  at 
Sala  in  Sweden  it  forms  veins  in  granular  limestone ;  through  the  graywacke  of  Leadhills  and 
the  killas  of  Cornwall,  in  veins;  in  mountain  limestone  in  Derbyshire,  Cumberland,  and  the 
fiorthem  districts  of  England,  and  also  in  Bleiberg,  and  the  neighboring  localities  of  Carinthia.  In 
the  En^ish  mines  it  is  associated  with  calcite,  pearl  spar,  fluor,  barite,  witherite,  calamine,  and 
blende.  Other  localities  are  Joachimsthal,  where  it  is  worked  principally  for  the  silver ;  Przibram 
io Bohemia;  in  Nertschinsk,  East  Siberia;  in  Algeria;  near  Cape  of  Good  IIopc;  in  Australia; 
U;  BoUvia,  etc. 

Extensive  deposits  of  this  ore  in  the  United  States  exist  in  Missouri,  Illinois,  Iowa,  and  "Wis- 
Qonsin.  The  ore  occurs  in  stratified  limestone,  of  different  periods  of  the  Lower  Silurian  era, 
specially  the  Trenton,  associated  with  blende,  smithsonite  ("dry-bone  "  of  the  miners),  calcite, 
Pfrite,  and  often  an  ore  of  copper  and  cobalt  The  mines  of  Missouri  were  discovered  in  l72o, 
by  Francis  Renault  and  Mr.  la  Motte ;  they  are  situated  in  the  counties  of  Washiiigton,  Jefferson, 
«8d  Madison.  Of  the  Upper  Mississippi  lead  region,  five-sixths,  says  Whitney  (Rep.  Up.  Miss, 
region,  1862).  belong  to  Wisconsin,  and  the  richest  portion  is  in  that  part  of  the  State  adjoining 
Hhnoiaand  Iowa.  The  productive  lead  district  is  bounded  on  the  west,  north,  and  east  by  the 
Miasiasippi,  Wisconsin,  and  Rock  rivers.  The  occurrence  of  calc  spar  in  the  soil,  or  sink  holes 
ia  tines,  are  considered  indications  of  lead.  From  a  single  spot,  not  exceeding  liity  yards  square, 
1-500  tons  of  ore  have  been  raised. 

Occora  also  in  Illinois^  at  Cave-in-Rock,  associated  with  fiuorite.    In  New  York,  at  Rossie,  St 
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Lawrence  Ck>^  io  Teins  from  one  to  three  or  four  feet  in  width,  the  crTstals  often  very  largt  (Kkt 
f.  70,  without  t),  with  calcite,  iron  and  copper  pyriteSi  and  some  blende  and  celestine;  near 
Wurtzboro,  Sullivan  Go^  in  a  large  vein  in  millstone  grit,  with  blende,  iron  and  copper  pyritefl, 
at  Ancram,  Columbia  Oa ;  in  Ulster  Co.,  whore  often  in  crystals  with  the  planes  0,  1,  3^,  t^,  or 
like  70,  except  that  the  edges  are  bevelled.  In  Maine,  veins  of  considerable  extent  exist  at  Lubec; 
wh(*re  the  ore  is  associated  with  chaloopyrite  and  blende ;  also  less  extensively  at  Blue  HiO 
Bay,  Binghiim,  and  Parsons ville.  In  New  Hampshire^  at  Eaton,  with  blende  and  chalof^yrite; 
and  also  at  Haverhill,  Bath,  and  Tamworth.  In  Vermont^  at  Thetford.  In  ConnecHcutf  at  Middle- , 
town,  in  a  vein  in  argillite,  massive  and  crystalline.  In  MassachuaeUay  at  Southampton,  Levcrett^ 
and  Sterling.  In  Pennsylvaniat  at  Phenixville  and  elsewhere.  In  Virginia^  at  Austin's  mines  in 
Wythe  Oa,  Walton's  gold  mine  in  Louisa  Co ,  and  other  places.  In  Ihnnessee^  at  Brown^s  Creek, 
and  at  Uaysboro,  near  Nashville,  with  blende  and  heavy  spar.  In  Mtdtigan,  in  the  region  of 
Chocolate  river  and  elsewhere,  and  Lake  Superior  copper  districts;  on  the  N.  shore  of  L 
Superior,  in  Neebing  on  Thunder  Bay,  and  around  Black  Bay. 

In  GaJLifomia^  at  many  of  the  gold  mines.  In  KtvadoL,  abundant  on  Walker*s  river,  and  at 
Steamboat  Springs^  Galena  district.  In  Arizona^  in  the  Castle  Dome,  Eureka,  and  other  districts. 
In  OoloradOy  at  Pikers  Peak,  etc 

Alt. — Minium,  auglesite,  oerussite,  pyromorphite,  wulfenite,  tetrahedrite,  chaloocite,  diallogits^ 
quartz,  limonite,  pyrite,  pistomesite  (pistopyrite  Breith.),  calamine,  occur  as  pseudomorphs  after 
g^lonite,  partly  from  alteration,  and  partly  throng  removal  and  substitution.  A  change  to  the 
carbonate  (cerussite),  with  the  setting  free  of  sulphur,  is  the  most  oonunon. 

The  specimens  regarded  as  pseudomorphs  after  pyromorphite,  fh>m  Bemkastel  on  the  Moscl, 
Broithaupt  makes  into  a  new  species  (B.  H.  Ztg.,  xxi  99,  1862,  xxiL  36,  1868X  which  he  calls 
vlumbein6f  or  one  species  of  liis  SexanguliUss^  regarding  this  sulphid  of  lead  as  crystallized  in 
nexagonal  prisms,  and  not  a  pseudomorph.  It  has  G.=6*729 — 6*87,  and  hexoffonal  deavaga 
He  places  with  it  the  stalactitic  galena  of  Cornwall,  Freiberg,  and  PrzibrauL 

A  galenite  occurs  in  Lebanon  Co.,  Pa.,  which  has  an  easy  octahedrcU  cleavage,  as  first  observed 
by  Dr.  Jolm  Torroy.  It  is  regarded  by  some  as  proof  of  dimorphism  of  the  sulphid  of  lead,  and 
by  others  as  a  result  of  pseudomorphism  after  a  mineral  with  octahedral  cleavage.  See  Am.  J. 
ScL,  IL  XXXV.  126.  Dr.  Torrey  observes  that  on  moderate  heating  the  cleavage  beoames  cvbic  In 
Bpecitic  gravity  it  does  not  differ  from  ordinary  galenite. 

Iburnetite  of  Oh.  Mdne  (C.  R.,  IL  463),  supposed  to  be  near  tetrahedrite,  is  pronounced  bj 
Foumet  (C.  K,  liv.  Iu96)  a  mixture  of  galenite  with  copper  ore. 

Artil — Galenite  is  sometimes  a  furnace  product  It  has  been  made  in  crystals  by  heating 
oxyd  or  silicate  of  lead  with  vapor  of  sulphur  ( Wurtz) ;  also  by  suspending  sulphate  of  lead  in  i 
bag  iu  water  saturated  with  carbonic  acid,  and  in  which  putrid  fermentation  is  kept  ap  (as  by  an 
oyster  in  the  water),  there  resulting  an  incrustation  of  galenite  upon  the  shells  (Gkigea,  Brii 
Assoa,  206.  1863). 

44A.  HuASGOLiTB  jDano.  (Galena  blendosa  Domeyka,  Min.,  168,  I860.  Sulphid  of  lead  and 
zinc  D.  Forbetj  PhiL  Mag.,  lY.  xxv.  110.)  The  characters  are  mostly  those  of  galenite.  It  has  a 
granular  or  saecharoidal  texture,  a  lead-gray  color  rather  paler  than  ordinary  g^enite,  but  little 
lustre,  and  is  apparently  homogeneous  and  without  any  mixture  of  blende.  Domeyko  obtained 
(L  a)  S  19*2,  Pb  4S*rt,  Zn  *25  6,  gangue  S'l ;  which  corresponds  nearly  to  Pb  S  +  li  Zn  S.  It 
oomes  from  lug-ahuai,  in  the  province  of  Huasoo,  where  it  forms  large  aggregated  masses  or 
nodules  in  the  lower  port  of  the  vein. 

44B.  OuPBOPLUMorrB  Breith.  (Kupferbidspath  of  the  Germans,  Gaiena  edbriza  Domeyko),  from 
Chili,  where  it  is  not  rare,  appears  to  be,  as  Domeyko*s  name  for  it  and  his  description  implies 
(Min.,  IS60,  16S),  a  mere  mixture  of  galenite  and  chalcocite.  The  structure,  color,  and  lustre 
vary  from  those  of  galenite  to  those  nearly  of  chalcocite  and  coveUite :  the  color  a  little  darkei; 
and  passing  to  iron-gray  and  indigo-blue ;  the  lustre  generally  feeble  and  sometimes  almost  want* 
ing,  and  looking,  says  Domeyko,  **  as  if  sulphuret  of  copper  were  distributed  through  it.*'  The 
specimens  contain  disseminated  ores  of  copper,  and  come  from  a  mine  in  Catemo  (Aconcagua). 
Analyses:  1,  Plattner  (Pogg.,  Ixi  671);  2,  Field  (Am.  J.  Sci.,  IL  xxviL  3^1) : 

1.  S[15-l]    Fb64-9    Cul9  5    Ag  0*5  =  100  Plattner.    G.=6*4-6-43 

2.  Algodoncs  17*00  2825        63'63=98-83  Field.    G.=6-10. 

Field  has  named  the  variety  analyzed  by  him  Alisoniie ;  it  was  fh>3i  Mina  Grande,  noar  Oi>- 
i|uimba  According  to  G.  Cirich,  a  similar  mineral  occurs  at  M'lvor  in  Victoria,  AostrftliiL 
Genth  suggests  that  this  mineral  may  have  resulted  from  the  alteration  of  galenite,  which  i8prol>- 
ably  true  in  some  cases. 

46.  GlaAUSTHAUTB.  Selenblei  Zinken,  1823,  Fogg.,  iL  415,  1824,  iii  271 ;  H.  Booe.  ib.,  fi. 
415,  iiL  28U  Selenioret  of  Lead.  Plomb  seleniure  Dr.  Clausthalie  BmdL,  Tr.,  iL  631.  Gbna- 
thalita. 
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g^anz  [=Oobaltic  Galena]  Ilausfn,^  Nordd.  Beitr.  B.  H.,  iil  120.  KoMtbleieiz  Hauam^ 
183,  1813;  id.  Strom,  6:  Uaaam.,  Gott  geL  kxiz.,  1825,  329.  Selenkobaltblei  K  Btm^ 
.288,  290.    Tilkerodite  Haid.,  Handb.,  566,  1845. 

:ric.     Occurs  commonly  in  fine  granular  masses ;  some  specimens 

Cleavai^e  cubic. 
'5—3.    G. =7*6— 8*8.   Lustre  metallic.    Color  lead-gray,  somewhat 
Streak  darker.     Opaque.     Fracture  granular  and  5iining. 

7xt. — Pb  Se=SeleQiuin  27*6,  lead  72*4=100.  Besides  (I)  the  pure  seleoid  of  lead,  there 
often  arranged  as  distinct  species,  wMch  contain  cobalt,  copper,  or  mercury,  in  place 
the  lead,  and  sometimes  a  liitle  silver  or  iron.  The  proportions  of  these  ingredients 
ch  and  so  irregularly,  that  the  true  chemical  constitution  of  the  ores,  as  Rammelsberg 
M  doubtful.  (2)  The  cobaltic  ore  (aual.  h),  TUkerodiie  Uaid.,  is  here  retained  as  a  va- 
iisthalite.  It  affords  the  formula  6  Pb  Se  +  Co  8^  according  to  Rose,  who  makes  the 
selenium ;  but  taking  the  results  as  they  stand,  6  Pb  Se  +  Oo  Se. 
:  1,  H.  Rose  (La);  2,  Stromeyer  (Pogg.,  iL  403) ;  3,  H.  Rose  (Pogg.,  ill  288)  : 

Se  Pb  Co  Fe 

ktugOialUe         27-59        71*81       =99-40  Rose. 

"  28-11         70-98        0*83       =99*92  Strom.    G.=7-697. 

Jkerodiie  31-42        6392        3*14        045     =98*93  Rose. 

acrepitates  in  the  closed  tube.    In  the  open  tube  gives  selenous  fbmes  and  a  red  sub- 

3.  on  charcoal  a  strong  selenous  odor ;  partially  fuses.    Coats  the  coal  near  the  assay 

',  with  a  reddish  border  (selenium),  and  later  yellow  (ozydof  lead) ;  when  pure  entirely 

ith  soda  gives  a  globule  of  metallic  lead.    The  tUkerodUe  yields  a  black  residue,  and 

alt-blue  bead  with  borax. 

uch  resembles  a  granular  galenite ;  but  the  faint  tinge  of  blue  and  th^  B.B.  selenium 

)  to  disthiguish  it 

ith  the  following  selenic  ores :  first  by  Zinken,  near  Harzgerode  in  the  Harz  with 

>  Olausthal,  TLlkero<le,  Zorge,  and  Lehrbach ;  at  Reinsberg,  near  Freiberg,  in  Saxony ; 

[into  mines  near  Seville,  Spain ;  Cacheuta  mine,  Mendoza,  S.  A. 

^ITZI.  Selenblei  mit  Selenkupfer  ff.  Rose,  Pogg.,  ii.  415, 1824.  Selenkupferblei,  Selen- 
r.  Rose,  ib.,  iii.  293,  294,  296.  Seleniuret  of  Lead  and  Copper.  Zorgite  R  dt  J£,  153, 
aphanosmit  v.  Kob.,  Taf.,  6,  1853. 

e,  granular,  like  Clausthalite. 

5.  G.  =  7— 7*5.  Lustre  metallic.  Color  dark  or  light  lead-gray, 
«  inclining  to  reddish,  and  often  with  a  brass-yellow  or  blue  tar- 
xeak  darker.     Brittle. 

•Pb  Se  +  Cu  and  Se  in  varying  amounts ;  and  perhaps  only  a  mixture  of  dausthalite 
ther  ingredients.    Analyses:  1,  2,  H.  Rose  (Pogg.,  iiL  288);  3,  4,  Kersten  (ib.,  xlvi. 

Ag 

1-J9  Po  Pb  2-08  =  100-51  Rose. 

Fe  Pb  0-44  undec.  1  00=99-26  Rose. 

0-05  Fe  2-00  S  ir.,  quartz  45=98-31  Kerst 
0-07  Fe  S  ir.,  quartz  2-06=99-30  Kerst 

is  Rose's  SdenbUikupfer=4^  Pb  +  4  Cu4-7  Se,  or  wanting  i  Se  of  Pb  Se  +  Cu  Se;  and 
s  Sdenkupferhki=z.^  Pb  +  4  Cu+  12  Se,  which  is  near  2  Pb  Se  +  Cu  Se,  the  formula  of 
No.  4=5  Pb  Se  +  Cu  Se.  The  deficiency  of  Se  in  Nos.  1  and  2  may  be  a  result  of 
ation. 

ke  dausthalite,  but  yielding  a  black  residue  and  a  globule  of  copper,  with  usually,  when 
trace  of  silver, 
xnirs  under  similar  circumstancos  with  dausthalite  at  Tilkerode  and  Zorge  in  the  Harz ; 

near  Oabel  in  Thuringia,  in  argillaceous  schist  with  galenite,  chalcopyrite,  malachite,  in 
'  calcite,  siderite,  fiuorite,  and  quartz. 


Se 

Pb 

Cu 

ilkerode    34-26 

47-43 

15-15 

"            29-96 

59.67 

7-86 

lasbach    30-o0 

53.74 

8-02 

"            29-35 

63-82 

4-00 
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47.  IiSHRBAOHITE.  Seleoblei  mit  SelenqQecksaber  K  Base,  iL  418,  1824,  iiL  297.  Setoi^ 
Quecksilberblei  Leonh,,  Haadb.,  592, 1826.  Seleniaret  of  Lead  and  Merooiy.  Lehrbachite  R  d 
IL,  Min.,  153,  1852. 

Massive,  granular. 

G.=7-804— 7*876.     Color  lead-gray,  steel-gray,  iron-black.     Brittle. 

Oomp.— Pb  Se  with  Hg  Se.    Analyses :  1,  Rose  (La);  2,  3,  Schultz  (Bamm.  Min.  Ch.,  1011): 

1.  Tnkerode    Se  24-97    Pb  56-84    Hg  16-94=97-76. 

2.  "  27-68  61-70  8-38,     8  0*8,     Pe  0-64=99-15  a,  G.=7-089. 
8.         "                  24-41           16-93            5552,     8  1-1=97-96  a,  a.=8-104. 

F3rr. — In  the  closed  tube  gives  a  lustrous  metallic  gray  sublimate  of  selenid  of  mercury;  frith 
soda,  a  sublimate  consisting  of  globules  of  mercury.  In  the  open  tube  gives  reactions  for  aeleii- 
ium,  and  a  sublimate  of  selenate  of  mercury  condeusing  in  drops.    On  charcoal  like  dausihalite. 

Obs. — From  Tilkerode  and  Lehrbach,  in  the  Harz,  like  dausthalite. 

48.  ALTAmS.  Tellurblei  G,  Rose,  Pogg.,  zviiL68,  1830.  Tellurid  of  Lead.  Elasmofle  A0I, 
Min.,  I  1841 ;  0.  (TffaUoy,  Introd.  4  la  Geol,  1833  (not  of  Beud.  Tr.,  1832),  etc.  Altait  BbM, 
Handb.,  556, 1845. 

Isometric.    Usually  massive ;  rarely  in  cubes.     Cleavage :  cubic. 
H.=3— 3'6.     G.=: 8*159,  G.  Rose.    Lustre  metallic.     Color  tin-white, 
resembling  that  of  native  antimony,  with  a  yellow  tarnish.     Sectile. 

Oomp.— Pb  Te=Tellurium  38-3,  lead  61-7.  Analysis  by  G.  Eose  (Pogg.,  xviiL  68)  gave  silver 
1*28  p.  c. ;  and  from  an  imperfuct  approximative  determination  of  the  lead  and  tellurium  Boae 
assumed  them  to  have  the  same  relation  as  in  hessite,  or  Tellurium  38*37,  lead  60-35. 

P3rx'* — In  thd  open  tube  fuses,  gives  fumes  of  tellurous  add,  forming  a  white  sublimate,  which 
B.B.  fuses  into  colorless  drops.  On  charcoal  in  R.F.  colors  the  flame  bluish,  fuses  to  a  i^buk, 
coats  the  coal  near  the  assay  with  a  lustrous  metallic  ring  of  tellurid  of  lead,  outside  of  which  it 
is  brownish-yellow,  and  in  O.F.  still  more  yellow.    Entirely  volatile,  except  a  trace  of  silver. 

Obs.^ — ^From  Savodinski  near  Siranovski,  in  the  Altai,  with  hessite. 

Huot  says  that  Boudant  in  his  lectures  changed  his  first  use  of  the  name  Elaamose;  and  the 
later  use  Uuot  adopts  in  his  Mineralogy,  and  Omalius  d'Halloy  in  his  Introduction  to  Geology. 
The  confusion  thus  occasioned,  and  the  unallowable  form  of  the  name,  are  reasons  enough  for  set- 
ting it  aside  altogether,  and  adopting  AUaiie. 

49.  BORNTTI].  Kupferkies  pt.,  Kupfer-Lazul  HenckO,  Pyrit,  1725.  Lefverslag,  Brun 
Kopparmalm,  Minora  Cupri  Hepatica,  Cuprum  sulfure  et  ferro  mineralisatum,  WaXL,  283,  174T. 
Guivre  vitreuse  violette  Fr,  Trl  WalL,  1753.  Koppar-Lazur,  Minora  Cupri  Lazurea,  OnmH^ 
175,  1758.  Buntkupfererz  Wem,  Purple  Copper  Ore  Kirvo.  Variegated  Copper  Ore.  Gui- 
vre pyriteux  hepatique,  J7.  Phillipsite  Beud,,  iL,  Tr.,  iL  411,  1832.  Pyrites  erubescens  Dana, 
Ifin.,  408,  1837 ;  Poikilopyrites  Ghck.,  Grundr.,  328,  1839.  Bomit  Haid,,  Handb.,  562,  1845. 
PoikUit  Breiih.  Erubescite  Danck,  Min.,  510,  1850.  Cobre  abigarrado,  Oobre  panaoeo^  Do- 
meyko. 

Isometric  Observed  planes  (?,  /,  1,  2-2.  Fi^.  1,  2,  8, 11,  14.  Cleav- 
age :  octahedral  in  traces.  Twins :  f.  50.  Massive,  structure  granular  or 
conapact.  i 

Il.=3.  G.=4:-4:— 5'5.  Lustre  metallic.  Color  between  copper-red  and 
pinchbeck-brown ;  speedily  tarnishes.  Streak  pale  grayish-black,  slightly 
shining.     Fracture  small  conchoidal,  uneven.     JJrittle. 

Oomp.,  Var. — (6u,  Fe)  8,  the  proportion  of  €u  to  Fe  varying;  and  sometimes  (there  being  an 
excess  of  sulphur  above  the  ratio  of  unity)  united  to  Fe  S'  (pyrite),  either  as  an  impurity  or  a 
chemical  compound ;  at  times  also  mixed  with  chalcopyrite.  As  it  is  a  result  of  the  alteration  of 
other  ores,  occurriug  only  sparingly  at  great  depths  in  veins,  such  compounds,  or  mixtures,  an 
not  improbable. 
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(1).  In  aiial.  1,  5,  6,  €ti :  Fe=r4 :  1  nearly,  whence  the  special  formtila  (}  6ti4-iFe)  S=8alphin 
M-Il,  copper  70-13,  Fo  7-76=100. 

(2).  In  anal  3,  4,  17,  18,  6u  :  Fe=2  :  1  nearly,  and  hence  (}^+iFe)  S=8ulphnr  23*7,  cop* 
per  62-5,  Fe  13*8  =100. 

(3).  In  the  other  analynes  FeS*  is  apparently  present  (a).  Anal.  2,  16,  19,  20,  21,  22  approxi- 
mate morv  or  less,  in  the  ratio  of  sulphur  to  the  metals,  to  15: 13,  whence  the  formula  11  (iru,  Fe) 
S  +  2  Fe  S»  (=4i  6u  S  +  Fe'  S'  Ramm.)=IS  26'00.  Cu  61-87,  Fe  12*13.  (6).  Anal  7  and  13  cor- 
respond to  6  (€u,  Fe)  S  +  Fe  8*  (=6  eu  S  +  Fe*  &•  Ramm.).  (c).  AnaL  8,  9,  10,  12,  15,  cor- 
respond to  4  (€a,  Fe)  S  -h  Fe  S'  (=3  eu  S  +  Fe«  »')=S  2804,  Ou  5560,  Fe  16*36=100.  (rf). 
Anal  24  =  10  (^u,  Fe)  8  +  Fe  S*  (=9  eu  8  -h  Fe'  S*  Ramm.).  Rammelsberg  writes  for  No.  5, 
10  eu  S  +  Fe«  S*=ll  (en,  Fe)  S  +  Fe  S»;  and  for  No.  fi,  «  eu  S  +  Fo«  S3=9  eu  8  +  Fe  S*. 

In  anal  25,  the  proportion  of  copper  is  unusually  small;  0u  :  Fe=3  :  2 ;  formula  3  -6n  8  + 
Fe  S  4-  Fe  S'  (=}  en  +  i  Fe)  8  +  i  Fe  S\  But  Mene  observes  that  the  ore  is  not  pure,  and 
that  after  separating  the  impurity,  or  what  is  so  rojrarded,  it  corresponds  to  6u  8  +  Fe  8*. 

The  presence  of  the  ordinary  sulphid  of  iron  Fe  8'  appears  to  be  far  more  probable  than  that 
of  the  uncertain  Fe'  8",  as  stated  on  page  33. 

Analyses:  1,  2,  Berthier  (Ann.  d.  M.,  III.  iii.  48,  vil  540,  556);  3,  Phillips  (Ann.  FhiL,  1822, 
297);  4,  Brandos  (Schw.  J.,  xxii.  354);  6-9,  Plattner  (Pogg.,  xlrii.  361);  10,  Varrentrapp  (ib.); 
II,  Hisiiiger  (Afh.,  iv.  362);  12,  Chodncf  (Po^g.,  Ixi.  395);  13,  Boderaann  (Pogg.,  Iv.  116);  14, 
Stoaf  ((Efv.  Ak.  Stockh.,  1848,  66);  15-18,  E.  Bechi  (Am.  J.  Sci.,  II.  xiv.  Gl);  D.  Forbes  (Ed. 
N.  PhD.  J.,  L  278);  20,  Booking  (Ann.  Ch.  Ph.,  xcvi.  244);  21,  C.  Bergemann  (Jalirb.  Min.,  1857, 
t94);  22,  Rammelsberg  (ZS.  G.,  xviii.  19);  23,  Ck)llier  (private  contrib.);  24,  Rammelsberg  (Ib^ 
!0);  25,  Mene  (a  R.,  Ixiii.  53): 

Fe 

6*8,  gangue  4-0=99'4  Berthier. 
13-0,  gangue  5*0=100  Berthier. 
140,  quartz  0-5=99-32  PhiUipe. 
12-75,     "      3-5=99-53  Brandoi. 

6-41=99*99'Plattner. 

7-54=99-91  Plattner. 
11-56=99-65  Plattner. 
14-84 =99-84  Plattner. 
17-36,  Si  0-13=99-39  Plattner. 
14-85=100-03  Varrentrapp. 
11-80=99-83  Hisinger. 
14-94,  gangue  004= 99-71  Ohodnet 
1 1-64.  qnartz  004=  100*13  Bodemn. 
10-24,  gangue  4-09=99*11  8Uaf. 
18-03=98-84  BochL 
13-87,  gangue  0-76,  Pe  1-50=98*96  K 
15-09=99-23  Bechi. 
15-89=100-60  BechL 

1112,  Mn  fr.,  Si  3*83  =  99-15  Forbes— O.  = 

4-432. 
13-67=99-93  Booking. 
11*79,  Ag  2-58=100  Berg.     G.=5— 5*476. 
11*80,  Pb  1*90,  Ag  <r.= 100*63  Ramm. 
11-77,  Ag  <r.=99*39  OolUer. 

7-63  =  100-11  Ramm. 
15*4,  insol.  8*1=99-80  Mdne. 

Pyr,  etc. — In  the  closed  tube  gives  a  faict  sublimate  of  sulphur.  In  the  open  tube  yields 
lolphurous  acid,  but  gives  no  sublimate.  B.B.  on  charcoal  fuses  in  RF.  to  a  brittle  magnetic 
globule.  The  roasted  mineral  gives  with  the  fluxes  the  reactions  of  iron  and  copper,  and  with 
loda  a  metallic  globule.     Soluble  in  nitric  acid  with  separation  of  sulphur. 

Obs.^ — Occurs  with  other  copper  ores,  and  is  a  valuable  ore  of  copper.  Crystalline  varieties 
ire  found  in  Cornwall,  and  mostly  in  the  mines  of  Tmcroft  and  Dolcoath  near  Redruth,  where  it 
fc  called  by  the  miners  "  horse-flesh  ore."  Other  foreign  localities  of  massive  varieties  are  at  Ross 
Island  in  Killamey,  in  Ireland;  at  Mount  Catini,  Tuscany;  in  cupriferous  shale  in  the  Mansfeld 
Strict,  Germany ;  and  in  Norway,  Siberia,  Silesia,  and  Hungary. 

It  is  the  principal  copper  ore  at  some  Chilian  mines,  especially  those  of  Tamaya  and  Sapos ; 
also  common  in  Peru,  Bolivia,  and  Mexico.  At  the  copper  mine  in  Bristol,  Conn.,  it  is  abundant, 
and  often  in  fine  crystallizations  (f.  1,  3,  4,  and  14  with  planes  0).    At  Cheshire,  it  in  met  with 


8 

Cu 

1.  IContecastelli,  Tnscany 

21-4 

67*2 

2.  8t.  Pancrace 

22-8 

59*2 

3.  Ross  I.,  L.  KiUamey 

23-75 

6107 

4.  Iberia 

21-65 

61*63 

5.  Sangerhausen,  rruusive 

22-58 

71  00 

6.  Eisleben,  massive 

22-65 

69-72 

7.  Woitzki,  White  Sea,  masf. 

26-06 

63-03 

8.  Condurra  M.,  Comw.,  crysU 

28-24 

66-76 

9.  Dalame,  massive 

25*80 

56-10 

10. 

26-98 

68-20 

11.  Vestanforss,  Westmannl'd 

24*70 

63*33 

12.  Redruth  crysL 

26*84 

57*89 

13.  Bristol,  Ct.,  massive 

25*70 

62-75 

14.  Westmanniand 

60-56 

15.  Mt  Catini 

24-93 

65-88 

16.           *' 

23*36 

59-47 

n.  ITiemo 

23-98 

6016 

18.  Periocio 

24-70 

60-01 

19.  Jemteland,  Sweden 

24-49 

59-71 

20.  Coqnimbo 

25-46 

60-80 

21.  Bamos,  Mexico 

23-46 

62*17 

n.          "                  G.= 5-030 

26-27 

6166 

23.  Bristol,  Ct. 

25-83 

61-79 

24.  Lauterberg 

23-75 

68-73 

2-5.  Corsica 

26-3 

600 
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In  cubes,  along  with  baritc,  malachite,  and  chaloodte.  Found  massiTe  at  Ifahoopenj, 
Wilkedburrc,  rcnii.,  aud  in  other  parts  of  the  same  State,  in  cupriferous  shale,  asaodatod  in aoul 
quautitiea  with  vitreous  copper;  also  in  granite  at  Chesterfield,  Mass. ;  also  in  New  Jersey.  A 
common  ore  in  Canada,  at  the  Acton  and  other  mines,  along  a  belt  of  15-20  m.,  between  L.  Mea* 
phromagog  and  Quebec. 

Named  after  von  Bom,  a  distinguished  mineralogist  of  the  last  century.    The  name  'PhSBSf' 
<<ite  has  a  prior  use  for  another  species. 

60.  BBRZEIjIANITE.  Selenkupfer  Btrz.,  Afh.,  vi.  42,  1818.  Selenid  of  copper;  Selenfaifrt 
of  Copper.  Cuivre  sek-nld  lY,  Berzoline  JSeucLj  Tr.,  iL  634^  1832.  Beraelianite  Dtma,  Mia, 
609,  1850. 

In  thin  dendritic  crusts.    Soft.    Lustre  metallic.    Color  silver-whita 
Strcak  shining. 

Oomp — 6u  Se=Selcnium  38*4,  copper  01-6=100.    Analysis  by  Berselius  (L  a): 

Selenium  40  Copper  64. 

r. — In  the  open  tube  gives  a  rod  sublimate  of  selenium,  with  white  crystals  of  setenoof 


acid.     B.B.  on  charcoal  sclonous  fumes,  and  with  soda  yields  a  globule  of  copper. 

Obs. — Occurs  at  Skrikcrum  in  Sweden,  and  also  near  Lchrbach  in  the  Uarz. 

Bendnnt  gave  the  name  Berzdine  to  this  species,  which,  as  it  has  another  earlier  application  in 
the  science,  is  given  to  another  form  above. 

61.  OA8TTLLITE.    Castillit  Ramm.,  Za  Q.,  zviii.  213. 

Massive.     Distinctly  foliated. 

II.=3.     G.=5'18(5— 5-241.     Lustre  metallic.     Color  and  tarnish  as  in 
bornite. 

Oomp^-4i  (€u,  Zn,  Pb,  Ag)  S  +  Fe  S'with  €u:  Zn:  Pb  :  Ag=30:  T :  21 :1).    Analysu:  Bim- 
melsborg  (1.  a) : 

B  Cu  Zn  Pb  Ag  Fe 

25  65        4l'll       12-09         1004         4*64  6*49=100-02 

Rammelsberp  writes  the  formula  (Cn  Ap)"  S  +  2  (Cu,  Pb,  Zn,  Fe)  & 

'Pyr^  etc. — B.B.  fu«es  ratlier  difficultly,  and  changes  to  a  slag  colored  red  by  copper,    b 
nitric  acid  dissolves  with  the  se^mration  of  sulphur  and  sulphate  of  lead,  and  gives  a  blue  solatiOD. 

Obs. — From  Guanasovi  in  Mexico,  where  it  was  considered  an  argentiferous  bornite.   It  is  netf 
bornito  in  constitution,  as  observed  by  Rammelsberg. 

• 

62.  AUIBANDITE.  Schwarze  Blende  (fr.  Transylvania)  MuJUr  r.  Reichenstein,  Fhys.  Aib.  Fr. 
in  Wien,  i.  2nd  Quart.,  86,  1784:  Bimlheiuu  Schrift.  Ges.  Fr.,  Berl.v.452,  1784  (making it  oompi 
of  Mn,  S,  Fo,  Ag).  Sohwarzcrz  Klapr.^  Bcitr.,  iii.  35.  1802.  Braunsteinkics  Leonh^  Tab.,  70| 
1806.  Brunsteinblende  [=Manganblende]  Blummltach^  Tlandb.,  i.  707,  1807.  MangangUmS 
Karst^  Tab.,  72,  1808.  Mangnntse  sulfure.  If.,  Tab.,  iiL  1809.  Sulphuret  of  MonganeM. 
Sohwofel-Mnngan  Gtrm.  Alabandine  Beud.^  Tr.,  ii.  399,  1832.  Blumenbachit  BretOu,  B.  H. 
Ztg.,xxil  193,  1866. 

Isometric.  In  cubes  and  octalieilrons.  Cleavaire  :  cubic  perfect.  Twins : 
simple,  witli  composition-tact^  ot*tahedral :  also  cruciform,  made  of  five  com- 
bined iX'talieilnms.     Usuallv  granularly  massive. 

lI.=;V:>-4.  G.=at>:>-404.  ^'0:M\  Mexico.  Lustre  submetallic 
Color  iivn-black,  taniishcil  brown  on  exposure.  Streak  green.  Frac,:iire 
uneven. 

Comp. — MnS= Sulphur  r»6*7,  nianaraneso  63*3=100.  Analrsea:  1,  Arfredscn  (Ak.  H.Stock]w 
1882);  2,  Borgeniann  v Jalirb.  Min..  1857.  3iH>: 

1.  Transylvania        Sulphur  97  9        ^nganese  62*1=100  Arfredsoo. 
X  Mexi(s>  **       36'Sl  "         62*98=99  79  BorgemaDn. 
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Stffier  Hulysefl  hj  Elaproth,  VanqiieliD,  and  Del  Rio  gire  erroneous  results,  the  first  two  find* 
teit  mainlj  Hd,  with  11  to  15  a 

^P]fr. — ^Uochangod  in  the  closed  tube.  In  the  open  tube  snlphurons  ftimes.  Boasted  on  charcoal, 
tli0  aaaaj  is  converted  into  ozjd,  which,  with  the  fluxes,  gives  the  reactions  of  manganese.  Solu* 
Us  in  dilate  nitric  acid,  with  evolution  of  sulphuretted  hjdrogen. 

Obs. — Manganblende  occurs  in  veins  in  the  gold  mines  of  Nagjag,  Eapnik,  and  OfTenbanja,  in 
Tkansjtvania,  associated  with  tellurium,  carbonate  of  manganese,  and  quartz;  at  Gersdorf,  near 
JnSherg,  a  varietj  containing  a  trace  of  arsenic ;  in  Mexico,  at  the  mine  Predosa  in  Puebla,  with 
Mnhedrito. 

With  regard  to  the  cruciform  twins  of  five  octahedrons,  Schrauf,  who  describes  them,  observes 
Oat  5  times  the  tetrahedral  angle  70^  is  nearlj  360^ 

13.  STZIPOORITB.  Solphuret  of  Cobalt  Middkton,  PhiL  Mag.,  IIL  zvhi.  352, 1846.  Syepoorite 
/.  IRooU,  Min.,  458,  1849.  Koboltsulfhret  pt,  Schwefel  Kobalt  pt,  Kqbaltkies  pt.,  Graukobalt- 
erSy  Germ- 

Massive,  disseminated  in  grains  or  veins. 
G.=5"45.     Color  steel-gray,  inclining  to  yellow. 

Oomp.— Co  S=Snlphar  35*2,  cobalt  64*8=100.    Analysis  by  Middleton  (L  a) : 

Sulphur  35*86        Cobalt  64*64=100. 

Obs. — From  Syepoor,  near  Rajpootanah  in  North-west  India,  where  it  occurs  in  ancient  schists 
with  pyrrhotite.    It  is  employed  by  the  Indian  jewelers  to  g^ve  a  rose  color  to  gold. 

M.  PBNTIiANDITB.      Eisen-Nickelkies  Scheerer,  Fogg.,  Iviii.  816,  1843.      Sulphuret  of 
Tnni  and  NidceL     Fentlandite  Dufr,,  Mia,  iL  549,  1856.    Nicopyrite  Shep,^  Min.,  807,  1857. 

Isometric.     Cleavage  octahedral.     Massive,  granular. 
I      H.=3'5— 4.     G.=4'6.     Color  light  bronze-yellow.     Streak  light  bronze- 
,    brown.    Not  magnetic. 

i  Ooiiip.-^|Ni+f  Fe)  S=  Sulphur  360,  iron  41*9,  nickel  221=100.  Analysis:  Scheerer 
,     (Pbgg^lviiL315): 


s 

Fe 

Ni 

Cu 

1.  36*45 

42'70 

18-35 

1*16=98-66 

2.  36*64 

40*21 

21-07 

1*78=99-70 

Excluding  the  copper  as  chaloopyrite,  No.  1  gives  S  37  02,  Fo  43 -73,  Ni  19*25 ;  No.  2,  S  36*86,  Fe 
40*86,  Ni  22*28.  Rivot  found  (Dufr.  Min.,  L  c.),  for  the  ore  from  Craigmulr  in  Argyleshire,  S  36*8, 
»b54*8,  Ni  7*6,  quartz  l*4=99-6. 

Pyr.— In  the  open  tube  sulphurous  fumes.  The  powdered  mineral  roasted  B.B.  on  charcoal 
giTes  with  the  fluxes  reactions  for  nickel  and  iron. 

Obs, — Occurs  with  chalcopyrite  in  a  hornblende  rock  near  Lillehammer  in  Southern  Norway ; 
lii^tly  mixed  with  magnetite  at  Oraigmuir,  9  m.  from  Inverary,  in  Argyleshire,  Scotland,  in 
gneiss ;  al.so  2  m,  from  Inverary,  both  extensively  mined ;  at  Wheal  Jane  in  Kenwyn,  ComwalL 
The  ore  is  valuable  for  the  extraction  of  nickel 

Named  after  Mr.  Pentland. 

85.  aRtTNAUmi.    Nickelwismuthglanz  v.  Kdb.,  J.  pr.  Ch.,  vi  332,  1835.    Bismuth  Nickel. 
Grunauite  Kicol,  Min.  458,  1849.    Saynit  v.  Kdb.,  Taf.,  13,  1853. 

Isometric.     Figs.  2,  6,  7.     Cleavage  octahedral. 

H.=4'5.  G.=5-13.  Lustre  metallic.  Color  light  steel-gray  to  silver- 
white,  often  yellowish  or  grayish  through  tarniah.  Streak  dark  gray. 
Brittle. 

Oomp«— Analyses :  1,  Kobell  (I  o.) .  2,  3,  Sohnabel  (BaninL,  4th  Suppl,  164) : 
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B 

Bi 

jsn 

Fe 

Oo 

Ctt 

Pb 

1. 

3816 

U-11 

40-65 

3*48 

0-28 

1-68 

1-58 =100*24  KobeQ. 

2. 

31-99 

10-49 

22-1 '3 

5-55 

11-24 

11-59 

7*ll  =  l(K)SchiiabeL 

3. 

33-10 

10-41 

22-78 

6-06 

11-73 

11-56 

4-36=100  SchnabeL 

Tho  sulphur  is  to  tho  metiils  present  as  4^ :  3.    Ko  probable  formula  has  beon  deduoed. 
Pyr.,  etc. — Fuses  to  a  ppraj,  brittle,  magnetic  globule,  coloring  the  charooal  greeniah-jeDow 
Blf^Holvcs  in  nitric  ncid,  excepting  the  sulphur. 
Obs. — Found  ut  Gri'inau,  in  Siiyn  Altenkirchen,  with  quartz  and  chaloopjrite. 

66.  SPHAIiBRITB  or  BLENDE.  Qalena  inanis,  Germ.  Blende,  A^rie^  Interpr.,  466,  1546 
Blundo,  pHcudo-galcna,  Zincum  S,  As,  et  Fe  mineralisatum,  Wdil^  Min.,  248,  1747.  Zincum, 
cum  Fe,  S  mineralisatum  Bcrgnu^  Sciagr.,  1782.  Sulphuret  of  zinc.  Zinc  sulAir^/h  Ziao 
Blendo.    Sphalerit  Gio^^  Syn.,  17,  1847.    Black-Jack  Engl  Miners. 

Cloiophane  Xutial  Marmatite  (fV*.  Marmato)  Boussingault^  Pogg.,  zviL  399, 1829.  Pnibraniite 
Ifttot,  Min.,  208,  1841.  Marasmolite  Shep.,  Am.  J.'ScL,  II.  xiL  210,  1851.  Christophit  BreiA, 
B.  11.  Ztg.,  zzii.  27.    Rahtite  Sfiep.,  Am.  J.  Sci.,  II.  zli.  209,  1866. 

Tsoinotrie :  totrahedral,  Observed  planes,  0 ;  /;  1 ;  2 ;  «-f ,  1-2 ;  2-2, 
IU\  4-4,  5-5.  FiiC*.  3,  29  to  33;  also  73,  74.  Cleavage:  do<lecahedral, 
lu»i:lily  i>orteet.  ^rwins :  composition-face  .1,  as  in  f.  75  ;  also  70,  of  whidi 
73  is  the  simple  form.  Also  botryoidal,  and  other  imitative  shapes;  some- 
times tibivus  and  radiated ;  also  massive,  compact. 

74  ^5 

78 


lb 


II.=3-5-4.  G.=30-4-2.  4-003,  wliite,  XeW 
Jorsov.  Lustre  resinous  to  adamantine.  Colot 
bri>\vn,  yellow,  black,  reil,  green  ;  white  or  velio\^ 
when  pure.  Streak  white — reildish-bn»wn.  ^Trans^ 
]niront — translucent.  Fracture  conehoidal.  Brit- 
tle. 

Comp.,  Var. — Zn  S= Sulphur  !t\  nnc  67  =  100.  But  often 
having  part  of  tho  lino  rvplKvd  br  iron,  and  sometimes  bj  oad- 
m'.um. 

Var.  1.  fWiX.:*^..  i>nU:n:nir  little  or  no  iron;  oolore  white 
to  TTC.owiT?V-brv^Tki;.  i!o:!At"uu5  bbok:  G.=3-9— i*J.  The  port 
white  Kcn^I?  of  Pr.i:'.kli::.  X.  J .  \<  iho  r>.'.--y\iise  'anal.  5). 

i  />^!>rr-^*:  Jf.f- ar-v.  tor.td-r/.n^  1"  p.  c  or  won  of 
irv»n:  dark-brown  to  black:  G.  =  :5":>— 4*i  The  prv^ivriio::  of  *u:ph:d  of  iron  to  sulpbid  of  liiio 
Tarte*  frv^nx  1 :  >  ;o  I :  i.  aad  the  U*t  rat?o  is  that  of  the  :\'ifX-y\i;e  of  BreitLanpt  (L  e.),  A 
brXUat-lOek  KeTtde  from  $(.  Ohr^tophe  in:n«\  at  BwiienVrann.  near  JohanngeorgenMdt  having 

X  un'  -i  S-v  s< :  /H,V.r"4*.    The  azioant  of  cadnilum  prvsent  in  aar  b!«Qde  thus  fiff  miuSijmA 
i*  ae**  ih*:*.  3  wr  s,y:'.5. 

Fjk-h  o:*  ;h^ 'above  Tscieies  aar  cxvur  ,.*^  i:;  ortTKils :    ?^  Srn.  fibrous*  or  ooiomnar.  at  til 
raiiased  or  p:u2M«w :  v«'  CMarabK  naauTw^  or  f^fiatad;  \Sp  jraaolar.  or  oompaet  maHiTau 


6in.FHID8,   ETC. 


49 


The  hrasg-ore  {Messingen  Gk>nn.)  of  early  mineralogists  is  a  mixture  of  blende  and  chalcopyrite. 
Shepard^s  marttamoUie  (L  c.)  is  a  partially  decomposed  blende  containing  some  free  sulphur. 

Analyses:  1,  Arfvedson  (Ac  H.  Stockh.,  1822,  438,  Pogg.,  i.  62);  2,  Lowe  (I*ogg.,  xxxviil  161); 
8,  Kersten  (Pogg.,  Ixiii.  132);  4,  C.  Kuhlemann  (ZS.  nat.  Ver.  Halle,  viiu  499);  5,  T.  H.  Henry 
(PhiL  Mag.,  IV.  L  23);  6,  J.  L.  Smith  (Am.  J.  Sci.,  II.  xx.  250);  7,  8,  9,  Jackson  (G.  Rep.  N. 
Hampshire,  208);  10,  Scheercr  (Pogg.,  Ixv.  300);  11,  12,  Bochi  (Am.  J.  Sci.,  II.  xiv.  61);  13, 
Scbeerer  (B.  H.  Ztg.,  xix..  No.  15);  14,  Ueinichen  (B.  H.  Ztg.,  xxii.  27);  15,  Lecanu  (J.  de  Phornu, 
ix.  457);  16,  17,  18,  Berthier  (Ann.  d.  M.,  ix.  419);  19,  20,  Boussingault  (Pogg.,  xvii.  399): 


2.  FTTSbTaxOf  Jibroui 

3.  Carinthia,  Raibel,  rk.  yw, 

4.  Olausthal,  biack 

5.  N.  Jersey,  white 

6.  Phenixvilie,  Pa. 

7.  Eaton,  N.  H.,  jfwh,  bn, 

8.  Lyman,  N.  H. 

9.  Shelbume,  N.  H. 

10.  Christiania,  fibrous 
IL  Inscany,  marmaUle 
11       *•  •* 

U  Titiribi,  N.  G.,  bkh,  Im. 
Ik  CkriskiphUe,  block 


15.  Charente 

16.  England,  gray 
n.  Cagulin,  brovon 
18. 1/jchon 

19.  Marmato,  MdrmaiiU 
20 


S 

33-66 

3316 

32-10 

3304 

32-22 

88-82 

33-22 

33-4 

82-6 

83-78 

32*12 

33-65 

33-82 

33-67 


Zn 

66-34 

61-40 

64-22 

66*39 

67*46 

64-39 

6:V62 

55-6 

52-0 

53*17 

50*90 

48-11 

54-17 

44-67 


Fe 

2*29 
1-32 
M8 


Cd 

=100  Arfvedson. 
1*50=98-34  Lowe. 

1r,,  8b  and  Pb  072,  H  0*80=99*16  Kersten. 
0-79,  Ou  0-13,  Sb  0*63=101-06  Kuhlemann. 

/r.  =99-68  Henry. 

0-98,  Cu  0*32,  Pb  0*78=100-29  Smith. 
0-6  including  loss =100  Jackson. 
2-3=99*7  Jackson. 
3-2,  Mn  1-3 =991  Jackson. 

Mn  0-74,  Cu  <r.= 99*43  Scheerer. 


1*23,  Fe  S'  0-75=96-44  BcchL 
/r.,  Cu  <r.=97-99  Bochi. 
0  8-2,  Mu  0*88=100-88  Scheerer. 
0*28,  Mn  2-66,  Sn  <r.=99-43  Heinichen. 


ii 


(I 


ZnS      FeS 

82-76     13-71=96*47  Lecanu. 

91-8 

75-5 

94-4 

77-6 

76-8 


6*4=98*2  lierthier. 
17-2=92-7  Berthier. 

5-4=99-8  Berthier. 
22*5  =  1 00  Boussingault 
23*2=100  Boussiugault. 


The  marmcUUe  of  anal.  19  affords  the  formula  3  ZnS  +  FeS=77  Zn  S  and  23  FeS;  of  anal  12,  5 
ZnS+2FeS;  another,  of  brown  color,  from  near  Burbach  in  Si^jeu,  afforded  Schnabel  (Pogg., 
cv  144)  5  ZuS  +  FeS;  Broithaupt's  chrisU>phite='2,  ZnS  +  Fea 

Pyr.,  etc. — In  the  open  tube  sulphurous  fumes,  and  generally  changes  color.  B.B.  on  char- 
coal, in  R.F.,  some  varieties  give  at  first  a  reddish-brown  coating  of  oxyd  of  cadmium,  and  later 
a  coating  of  oxyd  of  zinc,  which  is  yellow  while  hot  and  white  after  cooling.  With  cobalt  solution 
the  ziuc  coating  gives  a  green  color  when  heated  in  O.F.  Most  varieties,  after  roasting,  give 
vith  borax  a  reaction  for  iron.  With  soda  on  charcoal  in  R.F.  a  strong  green  zinc  flame.  Diffi- 
cultlj  fusible. 

Dissolves  in  muriatic  acid,  during  which  sulphuretted  hydrogen  is  disengaged.  Some  specimens 
phosphoresce  when  struck  with  a  steel  or  by  friction. 

OU.— Occurs  in  both  crystalline  and  sedimentary  rocks,  and  is  usually  associated  with  galena ; 
also  with  barite,  chalcopyrite,  fluorite,  siderite,  and  frequently  in  silver  mines. 

Derbyshire,  Cumberland,  and  Cornwall,  afford  different  varieties;  also  Transylvania;  Hungary; 
the  Ilarz;  Sahla  in  Sweden ;  Ratieborzitz  in  Bohemia;  many  Saxon  loculities.     Splendid  crystals 
■     are  found  in  Binnenthal.    A  variety  having  a  divergent  fibrous  structure  and  pr**senting  botry- 
oidal  forms  is  met  with  in  Cornwall ;  at  Railed ;  and  at  GerolJ.seck  in  Baden. 

Abounds  with  the  lead  ore  of  Missouri,  Wisconsin,  Iowa,  and  Illinois.     In  K  TorJi%  Sullivan 

Co.,  near  Wurtzboro',  it  constitutes  a  largo  part  of  a  load  vein  in  millstone  grit,  and  is  occasionally 

in  octahedrons ;  in  St.  Lawrence  Co.,  brown  blende  occurs  at  Cooper's  falls,  in  a  vein  of  carbonate 

of  lime;  at  Mineral  Point  with  galena,  and  in  Fowler,  on  the  farm  of  Mr.  Belmont,  in  a  vein  with 

iron  and  copper  pyrites  traversing  serpentine;   at  the  Ancram  lead  mine  in  Columbia  Co.,  of 

yellow  and  brown  colors ;  in  limestone  at  Lockport  and  other  places,  in  honey  and  wax-yellow 

crjrtals  often  transparent ;  with  galena  on  Fbt  Creek,  two  miles  south-west  of  Spraker's  Basin. 

In  Jf(U9.,  at  Sterling  of  a  cherry-red  color,  with  galena  ^  also  yellowish-brown  at  the  Southampton 

Jflsad  mines ;  at  Hatfield,  with  galena.     In  N.  Uarnp.,  at  the  Katon  lead  mine ;  at  Warrea  a  largo 

Fein  of  black  blende.    In  Maine,  at  the  Lubec  lead  mines ;  also  at  Bingham,  Dexter,  and  Parsons- 

fidd.     In  Conn,,  yellowish-green  at  Brookfield ;  at  Berlin,  of  a  yellow  color ;  brownish-black  at 

Boxbury,  and  yellowish-brown  at  Lane's  mine,  Monroe.     In  K  Jersey,  a  tuhite  variety  {cleiopJiane 

of  Xattall)  at  Franklin.     In  Penn.,  at  the  Wheatley  and  Perkiomen  lead  mines,  in  hand^romc 

oystallizatioDi;    near  Friedenaville,  Lehigh  Co.,  a  white  waxy  var.     In   Virginia,  at  Walton's 

gold  mine,  Louisa  Co.,  and  more  abundantly  at  Austiu's  lead  mines,  Wythe  Co ,  where  it  occurs 
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trynUi\\\Yj:(\^  or  in  niduiUKl  cryHttllizatlons.  In  Michigan^  at  Prince  Tein,  Lake  Saperior,  aboadnl 
III  /UifioiM,  uf.ttr  It/>Kicliin;,  with  gsilirnitc*  and  calcitc;  at  Marsden'a  di^rgings,  near  Galena,  a 
HUiliwaiU'H,  Home  (i  in.  or  nioro  ihroutrh^  and  (Xivcred  with  cryat.  pyrite,  and  galenite.  Id  KuopaR^ 
111  Min<;riil  Toini,  In  flno  oryHtiilH,  and  many  of  large  size  (3  in.  tiirougfa,  or  ao^  altered  to  BoaOh 
HoniUf.     In  Ttnnt-HHrr^  at  IIuyKUm/,  near  NaMhrille. 

Niinicd  hlnnlt.  |)«'»iiiHi!,  whiUi  ofton  nfMcniblin}^  galena,  it  yielded  no  lead,  the  word  in  Giimiii 
nii'iinin;^  hliml  or  darfiiintig.     SphnUrit^  iH  from  t^jA  <»k,  trecLcheroua. 

Alt.  nii'udc  hy  oxydalion  ctinngtfH  to  zinc  vitriol.  Calamine  (2n*  Si  +  1^  tt),  smithflointe  (2i 
T),  iiik!  liniorilLc  o<-<'ur  uh  iiMMidoniori>hM.  The  8ulphate  is  decomposed  by  bi-carbooate  of  limei 
prodiH'iii^  hinilliHiinili};  and  ttiu  alkaline  8ili(ratc-H  in  solution,  acting  on  the  sulphate  or  caxboali^ 
iiMiird  HilJi'iiti*  iif /.Inf*. 

ArtU.  hifiidr  may  bo  nindo  in  eryHtuls  from  a  solution  of  aulphace  containing  some  potrilViiig 
miiniui  umtLor;  in  an  fxiHTiiniMit  by  (la^.'H,  UHin^  oysters  for  the  animal  matter,  the  shells  wen 
turniMl  partly  into  curbonatf*  of  zinc  iind  Holonite,  and  some  blende  iucrusted  them.  Also  may  be 
niadi*  )>y  Hubjcciiu)^  heated  oxyd  or  Hiiicuitc  of  zinc  to  vapors  of  sulphur. 

h'alititf  of  Khepard  (1.  v.)  is  a  wholly  un(TyHlulline  blonde,  with  G.=4*128,  containing  iron  and 
(«o|i|N'r,  autl  proliably  u  nten?  niixtiin'  of  blcn<l('  and  otltcr  niinorals.  Shepard  says  that  it  oocozi 
"In  the  upper  deeoniiM)H(>d  jiortion  of  the  Duektown  copper  lode,  associated  wiUi  melaeonite  aad 
vurlouN  niixtiireri  of  ehalcopyriU*,  redruthito,"  ote.  The  8i)Ccimon  analyzed  by  Mr.  Tyler  forPlrot 
{^h(«piml  waH  iroM-blaek,  whili*  Sliepard  HavH  that  the  mineral  is  '' dark  load-gray,  with  a  tinge  of 
bltii\  iiol  unlikt*  Home  of  the  on>s  of  antimony.''  Tyler  obtinned  (1.  a)  for  the  composition  of  his 
HiMM'liiH'u.  S  X\"M\,  /n  47-H(5.  Ke  (MH,  ('u  M-6(),  giving  approximately  10  S,  7  Zn,  1  Fte.  2  Chi,  and 
(M|uivaleiit  lo  7  /a  S  ♦  Ke  S''  ♦  t'u  S,  or  7  of  blende,  with  1  pyrite  and  1  chalcodte  (redrothite)u 
Siiieit  i\\  (not  (*u)  n*phuvM  Ko  and  the  n.>latod  metuls  in  the  sulphids,  the  formula  cannot  be  (Zn, 
h\\  (*u)  S,  or  that  of  a  cuprtHUis  blonde. 

67.  VOLTZITB.     Yoltr.lno  fh«rw»A  Ann.  d.  M.,  TIL  iii.  519,  1833.  Oxysulphnret  of  Zinc.  Lebe^ 
bleuilo  litY.th.,  J.  pr.  Oh.,  xv.  18^8,  K  11.  Ztg.,  xxii.  20.    Voltzit  Ramm^  Handw.,  260,  1841. 

In  iiuplantod  spluuMi'ul  •xl^^hults  ;  structure  thin  curved  lamellar. 

11.  I  <*^.  (i. ---.li-rHi— ;VSl.  Lustre  vitreous  to  greasy;  or  pearly  on 
a  eK»H\  airo  surtaei*.  Color  dirty  rose-rod,  yellowish,  brownisli.  Opaque  or 
s^l^^r!m^hu•ent. 

V*r.  iJ.  aOOi  tV.  UosiiTi':*,  Foumot;  3*691  fV.  Geyor;  3*711  flr.  Marionberg;  8-777  fr.OoTD- 
w:»U  ;  ;J  SOI  fV.  .1oh;muk^H»^>^»nstndt. 

Oom|K  .  t  Aw  S  ♦  /u  O  Sulphid  of  zino  82-73.  oxyd  of  zinc  17*27  =  100.  Analyses:  1,  foot' 
not  \\.  v\^:  2.  Liudakor  ^VojiVs  Miu.  ^K^-^oh.,  I75h 

1.  K^wi;n-:»  /.u  S  82*92  Zu  0  15  34  Fe  1*S4  Resinous  suhst.  <r.=100*10  Foomet         J 

2.  JiVwijimMhal  S2T:>  17-2:»  =  100  Undaker. 

Pyr.i  t^ti\-  -U.R  liko  Mikado.     In  nuiriati;  aoid  aiToriis  fumes  of  sulphuretted  hydrogen. 

Ob«,  iVvvifH  a;  l^^ztii'^rt'!^  uoar  IVnt  Vi:l>a*.:vl.  in  l^iy  do  IX'kmo:  Elvas  mine  near  Joadumstfas^ 
with  »r;»U",uu\  K*".i,;o.  iM;ivo  Ms-.'.r.i:*'..  o;o, :  uoar  Marionlvrj:  ^^tho  U-b^''h!e'tde):  Hochmnth  n^ 
iioxiT.  I Vr'.;\\ ,;'.;.  ^Tk^lvAMy  a:  Kodruth;  a:  lVnika«:tol  on  iLo  Mo«^^l.  in  ptfeudomorphs  tft^ 

Nav.usi  a*tcr  tV.e  W:*.x->.  :v."i*.-:'c  or.jriuvr.  Vv^*.ti 

VV,o   >uviv\<\\i  ariLtloiai  \\\;i::e  :V.:i  the  Ktvilvrg  s:*.iOitinc-works  has  been  shown  to  ^ 

ftSL  HSSSmO.    Tc"ar*  .-vr  .:.  .V.^.  l\vv.  xv:.;.  t^i.  -^..X    >v;v.^::i5k;;o  HmoL  Min^  i  Ift**! 

i^r:-.*v^vV.o*.v,biv\  av.d  r\^vuMiv.jr  ohaU\v::o,  Kov.v.j:,.::,  IVtor?.    Occurring 
i\AV.v'*>  kK  .\  *  ,  <':,  •    \  !•''.  A'-'l  oT'ioTs.     C'.o:vv:^i:^*  ::^;*!st:!iot.     Massive^ 

U.     i'     '  >.     vi.     >  S    S  V.     l.;;>:rt*  u'.o:;v'.:v\     Color  I v: ween  lead-gra^ 
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■L  SiTodinikl,  AlU 


a  made  the  Altai 
,  Baadb.,   I84T. 


iLirTe,  Genth.     Analyses: 
RH-Zlg^  1866,128): 

1,  PeU  [l  0.) 

1.  Nagyag 

2.  Stauialaua  mine 
8.  Golden  Bulo  m 
4. 

TepiSS] 
(|)t3223 

ae        33-S8 
[84-16] 

35  40? 

Te  3S-S6  Ag  «2-42    ?*  IH4=»9-62  Bow. 
=  B-41-8'5as    36-89        62-32  0-50=99-71  BoM. 

tKagmr  G.=8'31-8-4S     [8;-76]       61-65,  An  0'6e,  F^  Ph,  8,  ir.=100  Pete. 

4.  BetEbaDfa  27-9S         Bl-67     ForeigD  BubsCancen  19-!B={IT'S8  Ramm. 

Pyr. — Id  tbe  open  tube  a  faint  white  sublimate  of  telluroua  acid,  which  B.B.  Aiaea  to  colorless 
AHmiBB,  On  cbarooal  fuses  to  a  black  globule ;  this  treated  in  R.F.  presents  on  cooling  nbits 
Hndritu!  points  of  silver  on  its  surface;  with  soda  givea  a  globule  ofsilror. 

Oba. — Occurs  in  the  Savodiuski  mine,  about  lU  rersts  from  the  rich  ailver  mine  of  Zirianorski, 
in  the  Altai,  iu  Siberia,  in  a  tulcose  rock,  witli  pyrite,  black  bleode,  and  cbakxipTTito.  Specimens 
in  tbe  maaeum  of  Barnaul,  on  the  Ob,  are  a  cubic  font  in  size.  Also  fouail  at  Na^jjag  in  Tranayl- 
TWiia,  and  at  Retebanya  in  Hungary;  SlaniHlaus  mine.  Calaveras  Co.,  OaL 
'  KeongQtt  examined  crjatala  from  Ns^ya^,  and  Peters,  tram  Retsbianja. 
mineral  rhombohedral,  which  Eokacharof  does  not  sustain. 

68A.  PBTXtTH.    (Tellursilber   Felx,   Pogg.,  Wii.  410;  TellurgoWailber  Bo 
Petiit  HauL,  Handb.,  1S4II.}     Differs  from  hesaite  in  gold  replaong  much  of  tbe  siWc 
Q.=3-72— B-S3,  Petz;  9  —  9-4,  KusteL     Color  between  atecf-graj  and  iron-black,  son 
paTooine  tamieb.    Streak  iron-black.    Brittle.     Oompoailion  AuTe+^JAgTe,  Petz;  AuTo  +  8 
'    ~     "     -       ■     '  ---     1,  PeU  [l  c.);  2-4,  Genth  (Am,  J.ScL,  IL  il».310)i  5,Kiiswl(ib^ 

Ag  46-76    Atll8-26,Fe,  Pb,  Sfr.slOOPetB. 

42-14  25-GS=10<l  Qenth. 

41-8e  2S'60=I(Kl'14  Geoth. 

40-87  24-97  =  100  Genth, 

40'd9  24-80=100-80  EusteL 

Occota  at  tbe  localiUes  stated,  with  other  ores  of  telluriiim. 

59.  DAliBMIHZITE.    Dalemindt  Brtith.,  B.  H.  Ztg.,  xxi  98,  1862,  xxIL  44,  1SG3. 

Ort  ho  rhombic,  and  isomorplious  with  chalcocite:  /a/=116°.     Occur- 

riDff  planes  O,  I,  i-t,  2-2,  l-^. 

H.=2-2-5.   G.=7'044-7-019.   Physical  characters  like  those  of  argentite. 

Oomp. — Ag  9,  or  same  as  for  argentite,  it  being  the  aame  ohemicnl  oompotmd  under  la 
otthorhombic  form. 

Pyt — Same  as  for  argentite. 

Ob*. — From  the  Uimmelfahrt  mine  near  Froiberg.     Much  reaomblea  stephanite. 

Kunad  from  Salmiiuden,  the  andent  name  of  Freiberg. 

Akanthite  is  oUo  orthorbombic  auiphid  of  silrer,  but  of  vei;  different  angles. 

60.  AOAHTHrm.    Akanthit  Kenng.,  Fogg.,  IC7.  462,  1855. 

Orthorhombic.  /a  7=110°  54';  0  A  1-1=124°  42';  a  :  b  :  c=l-4442; 
1 :  14533.  Observed  planes :  as  in  f.  77,  with  also  vertical  i-l,  i-i ;  domes, 
^i^.  H?,  fiJ,  H  2-x,  8-U;  octahedral,  J,  4;  fs!;  fa;  H;  |-B;  2-6; 

' ",  -W-Oi?  (Dauber). 

42^;  &Af2=140''  " 

40',  i-i  A  2-3=138°  33',  t-i  A  J=124°  33',  I A  1,  over 
I-i,=88°  3'  (obs.)  1  A  l-t=150°  31'  (obs.)  1  A  7  = 
140MS',  l-tAi-i=145°  18',  1-iAl-t,  overi-i,  =  110° 
36'.  Twins :  composition  parallel  to  1-i.  Orjatalfl 
Bsnallyslender-pointed  prisms.   Cleavage  indistinct. 

H.=2-.5  or  under.  G.=7-10-7-33;  7-ie-7-236, 
from  Freiberg;  7-188— 7-320  from  Joachinisthal. 
lustre  metallic.  Color  iron-black  or  like  argentite. 
Fractm-e  uneven,  giving  a  shining  surface.    Sectile. 

Oomp.— Ag  8,  or  like  argentite.  P.  Weselskf  obtained  (J.  pr. 
CK Iml  487)  from  a  Freiberg  epecamen  8671  silver,  1270  sul- 
S™-.  from  a  Joachimsthal  specimen,  87-4  stiver. 


H;  H;  204!;  4-i, «-i,  i-s,  h. 

yu-i=135*  10';  (?Al=liy°42'; 


62  B^JIXUTDB,   Eia 

Obi. — At  JoAchtmBtltBl,  with  pjTite,  argentite,  andcalcite,  iisaally  on  qoartz;  also  at  theHiin- 
molnirBt  [iiino,  near  Freiberg  in  .Saiooy,  along  with  srgoDtile  and  atephuiite.  The  ciystals  an 
])iiriillel  vritli  Uiose  of  Btromcycrito  when  1-i  m  mado  I;  in  that  case  /a/=110°  36',  «nd/-i  a  1-1 
=<J0  ID';  while  in  Btromefcrite  thcae  angloa  arc  119'  35'  and  t-I  A  M=91'  44';  aad  twins  an 
(■oin]Kiunilu(l  parallol  to  /  in  each.  On  cryat,  sco  H.  Dautwr,  Ber.  Ak.  Wicn,  tttji.  689.  Tha 
pfieinfl  1-i,  and  /,  correspond  neflrty  in  anglo  to  the  twining  form  H  of  chilcodta 

Thu  oro  analj'EC'd  l^  W.  J.  Ta7lar,  and  referred  by  him  to  strom  eye  rite,  may  belong  to  aeuw 
tliito,  ua  Buggeitod  by  Eenugott;  but  this  can  bo  made  certain  only  by  ascertaining  ita  aystd- 
lino  fornt 

61.  OHALOOOrrS.  ^  rvido  piumliei  ooloria  pi.,  Germ.  EJipibrgtasen,  Apic^  Interpr.,  461, 
iniO.  Koppar>GtaB  pt,  Cuprum  vitreum,  WitiU.  282,  njl.  Cuivre  Titrauz  I);  TrL  WiE,  L 
GO;i,  1753.  Koppannalin,  Cuprum  Bulphuro  minerallsatum  pt,  OransL,  174,  175S.  Titnoni 
Copper,  Sulphurot  of  Copper.  CuiTre  sulfure  JV.  Eupferglonz  Germ.  Copper  Qlaom.  Chat 
coBiuo  Bead.,  Tr.,  iL  408,  1832.  Cyprit  Glock^  Sj-n.,  1847.  Eednithite  MxA,  Mm,  184L 
Euprciu  Breilli.,  B.  II.  Ztg.,  uiL  35,  1963. 
Uigcnit  BreWt.,  Fi^g.,  Izi.  613,  1844.     Carmonite  II  ffaJm,  S.  H.  Ztg^  ixir.  BS,  ISCG. 

Ortlwliombic.     7a7=119°35',  O  A  l-t=120°  ST  ;  a  :  J  :  c=l-6676 : 
:  I'TITO.    Observed  plimos:  0;  vertieul,  J,  i-l,  it,  »-f,  i-i;  domes,  H, 
:  octalicdnil,  I,  h  1,  4-. 


!■;,  1-7.  i-i,  fi 


(>,\i=liTW 

Oas- 

=ur  6' 

/>  A  1=136    2f 

OaI 

=  117    16 

0  A  1=117    24 

Ca-}- 

=  12i    30 

0  A  14=135°  52' 
t-SAi-S=120  25 

1  Al,  ]uac.,=126  56J 


Brisit>l,  Ct  Bmiol,  Ct  Brist<d|  OL 

(,'Ii':>v!ur<' :  /,  iiiiiistini't.  Twins:  il'i  ciMii]H>?itioii-face  T.  producing  heC^' 
ai^mal,  of  sivllato  t'orni?  i,loft  halt'  of  f.  ^0\ ;  y*\  cotiiix^^itioii-mce  |-i,  a  cmci^ 
t'.-nu  twin  \f.  ^<>\  <.-K^m'j:  at  angles  of  111"  ami  (!!)■;  t?i\  if.  SIX  a  cmciforn^ 
twin,  liavintr  i^  and  /of  oiioorvstal  jiariilM  rvspoctivoiyto  i-l  and  &of  tb^ 
oibor ;  (,4>  o.-faoo  J.  AKi  massive,  stnictinv  granular,  or  compact  and  iDi- 
pahviM*. 

n.=2-:>— 3.  G.=:v.i-:>S;  570^3  Thoin*.'n.  Lustre  metallic.  Ck»lor 
anil  stroafc  blackish  K-^id-gray ;  ot>on  taniieluHi  blue  or  green ;  streak  some- 
linto:-  sbinini:.     Fraetiirt*  ivnohoiilal. 


:4^i:   2.  S.  is'hivfir  il>^.;- lir.  3*.»':  4.  Sri-.niK-l  i R.iinm.  4lh  Suv^.  1211:  S.  C  Bariii  (Am. 

Si-;..  11,  lit.SP:  fi,  :.  WiL.'CTsskr  jB»=;!a_  5»h  6--'     "'    -*  ^'^-    '^     ~    -   .,  ~. 

U4iTa:e  co:iiiiK> : 


W-3,  «Twr7?-3=im),     An-ilT*?*:  1,  Oicann  (Syrt.  tab.  UclMh, 

„  ,.  .   .    ^      i.  Kh  Sui'p..  1211:  5,  a  Bedii  (Am.  X 

1&L  laJ  Mis.  Cb.,  99;j;  8,  P.  CoUte 


SULPUIDB^  ETO. 

8 

Cu 

20*36 

79-12 

21-50 

74-73 

20-50 

76-64 

21-81 

74-71 

21-90 

71-31 

20-26 

79-42 

53 

8.  Tellemark,  Nonfay,  a.=6-621  20*36  79-12  0-28=99-76  Scheerer. 

4.  Siegen,  mossi^je  21-50  74*73  1*26,  Si  2-00=99*49  SohnabeL 

6.  MtGadDi  20-50  76*64  1*75=98*79  Bechl 

6.  ChUi  21-81  74-71  8*33=99-85  WUczynsky. 

7.  Montagone,  Tuscany  21-90  71*31  6-49=99-70  Bammelsberg. 

8.  Bristol,  Ct  20-26  7942  0  33,  Ag  011=10012  Collier. 

r.,  etc. — Yields  nothing  volatile  in  the  closed  tube.  In  the  open  tube  g^yes  off  sulphurous 
ftunfifl.  B^  on  charcoal  melts  to  a  globule,  which  boils  with  spir^g;  with  soda  is  reduced  to 
metallic  copper,    soluble  in  nitric  acid. 

Obs. — Cornwall  affords  splendid  crystals  where  it  occurs  in  veins  and  beds  with  other  ores  of 
copper,  and  especially  near  St.  Just.    It  occurs  also  at  Fassnetbum  in  Haddingtonshire,  in  Ayr- 
shire, and  in  Fair  Island,  Scotland.    The  compact  and  massive  varieties  occur  in  Siberia,  Hesse, 
Saxony,  the  Bannat,  etc.;  Mt  Catini  mines  in  Tuscany;  Mexico,  Peru,  Bolivia,  Chili.    Near 
AngiTia^  Tuscany,  a  crystal  has  been  obtained,  weighing  half  a  pound. 

In  the  United  States,  compact  varieties  occur  in  the  red  sandstone  formation  at  Simsbury  and 
Cheshire,  Conn.;   also  at  Schuyler's  mines,  N.  J.    Bristol,  Conn.,  affords  large  and  brilliant 
crjstals,  f.  79-81 ;  fig.  80,  a  crystal,  with  its  strise  and  irregularities,  compounded  by  two 
different  methods.    Aiiother  crystal  has  a  small  octahedral  plane  situated  obliquely  upon  the 
intersection  of  ],  i,  and  adjoining  the  bracbydiagonal  section,  which  is  probably  the  plane  |-3. 
Ma  2-1  in  the  Bristol  crystals =125'  43'.    In  Virginia,  in  the  United  States  copper  mine  district, 
Blue  Ridge,  Orange  Co.    Between  Newmarket  and  Taneytown,  Maryland,  east  of  the  Monocaoey, 
with  chalcopyrite.    In  Arizona,  near  La  Paz;  in  N.  W.  Sonora.    In  Nevada,  in  Washoe,  Hum- 
boldt, Churchill  and  Nye  Cos. 

The  Argent  en  epis  or  Cuivre  spiciforme  of  Haiiy,  which  is  merely  vegetable  matter  impregnated 
with  this  ore,  occurs  at  Frankenberg  in  Hessia,  and  also  Mahoopeny,  Penn. 

Under  the  name  Gupreine^  Broithaupt  separates  the  larger  part  of  the  specimens,  referred  to 
chalcodte,  on  the  ground  alleged  that  they  are  hexagonal  instead  of  orthorhombic,  and  have  a  lower 
specific  gravity.  He  gives  for  the  angle  between  the  base  and  a  pyramidal  face  \W  53'  approzi- 
Mtelj,  and  6.=5'5— 5*686  of  the  mineral  from  12  different  localities.  He  cites  Scheerer's  two 
an&ljses  above  of  the  Tellemark  mineral  Other  localities  mentioned  are  Kong^berg  in  Norway ; 
near  Freiberg,  Sadisdor^  Deutsch-Neudorf,  in  Saxony ;  Schmiedeberg  in  Silesia ;  Hettstedt  and 
SoDgerhausen  in  Thuringia;  near  Siegen ;  Mt  Catini  in  Tuscany ;  Bcsgolovsk  in  Siberia;  Karga- 
lioslt  Steppes  in  Oreuberg;  Cornwall;  Meonora  and  Ulrique  in  Mexico;  West  Coast  of  Africa. 
Breithaapt  is  oertamly  in  error  with  regard  to  the  Cornwall  mineral,  as  the  measurements  of 
Phillips  and  others,  and  recently  of  Maskelyne  (in  a  letter  to  the  author),  conclusively  prove ;  and 
probably  in  error  throughout 
^  Bendanf  s  name,  chakos^ine^  has  priority.  We  change  the  termination  »n«,  which  ought  to  be 
oat  of  the  science,  and  substitute  c  for  «.  ChalcUe  (xaA«<ri(  in  Greek),  Aristotle's  name  for  the 
OOQUDOQ  ore  of  Cyprus,  cannot  be  employed  in  modern  mineralogy,  because  it  has  the  same  pro- 
auQciation  with  cakUe,  But  with  the  added  syllable,  used  above,  this  objection  does  not  hold. 
Moreover,  the  word  thus  altered  does  not  imply  an  identity  of  the  species  with  that  of  Cyprus, 
iboTit  which  there  is  yet  much  doubt 
AIL— Occurs  altered  to  chalcopyrite,  bornite,  oovellite,  molaconite. 

Spedmens  are  often  penetrated  with  the  covellite,  or  indigo-copper,  resulting  fVom  the  altera- 
tion. (A)  Digeniie  of  Breithaupt  (L  a)  is  probably  a  mineral  of  this  kind.  Plattnor  obtained  B.B., 
tu"2  of  copper  and  0*24  of  silver,  whence  the  formula  iru  8  +  2  £:u  S'^  making  it  a  compound  of 
1  chalcocite  +  2  covellite.  LocaUtics  mentioned  are  Sangerhausen  in  Thuringia;  Szaska  in  Tran- 
Byivania;  in  the  Oovemment  of  Orenburg;  Flatten  in  Bohemia;  Angola,  W.  Coast  of  Africa; 
Chili,  with  cuproplumbite. 

(B)  Carmeniie  of  Uahn  (L  c),  from  Carmen  island,  in  the  Gulf  of  California,  approaches  digenite. 
It  is  an  impure  chalcocitc,  containing  visibly,  as  the  author  finds  after  personal  examination,  much 
covellite.  Hahn  analyzed  the  mass  by  first  separating  into  two  parts,  one  soluble  in  muriatic 
idd,  and  the  other  not ;  and  the  former  was  then  analyzed,  and  the  composition  obtained  given  as 
tliatof  carmenite;  it  was  S  26*22,  Sb  0*97,  Cu  71*30,  Fe  1*37,  Ag  005,  gangue  0-77  =  100-681 
ooTPesponding  to  1  chalcocite  + 1  covellite. 

(C)  Uarkisitb  of  Shepard  (Rep.  on  Canton  Mine,  cited  in  Am.  J.  Sci.,  II.  xxiL  256  and  PraU 
-^  J.  Scl  IL  xxiii.  40y),  from  Canton  mine,  Georgia,  and  later  found  at  the  Polk  Co.  copper 
oioes  m  East  Tennessee,  is  chalcocite  with  the  cleavage  of  galena,  and,  as  G^nth  has  proved,  is 
peeudomorphouH  after  galena.  Genth's  many  analyses  of  the  Tennessee  mineral  (Am.  J.  ScL  IL 
'oiii.  194)  show  a  variation  in  composition  from  that  of  chalcocite  to  that  of  a  mixture  with  27 
p  a  of  galena.  Unaltered  galena  has  been  observed  witliin  crystals  of  harrisite  both  at  the 
^rgia  and  Tennessee  localities.  Its  color  is  dark  lead-gray  and  bluish-black.  As  Geuth 
obserres,  it  is  related  to  the  so-called  cuproplianbiU  (p.  42). 


wt*  '/^.  i:j^:'/f   i,*^'^V/i  '/4njrvt  suud^jr.-vt    bt.*»,tr-t   Ui^  »'JC:«>t 


:L 


'Villi  j»jiy;f, 

II.     V^r/    ?'/,     O.     C-2    O:;.     Lfi-trc-  metallic.     Color  daik  =«el^n] 

Oomif.    <Ayi'uf  M,  or  A/  K  «  ^'u  H    »>ilphrjrI5'H  hIvlt  53%  oof^^er  31-1=:O0l 
W  ./.  'litylirt  th'f:  A'-.  riiJM  ,  Nov,  I'tVj/;  2,  rtroin^ytr  i.Schw.  J^  xix.  3S5f:  3.S 
il.  ;ii:f;;  i    7,  l/oriicyko  r  Anu,  'I,  M.,  J  V,  iji.  lij;  >s,  'J^  P.  O^lUer  (priTnte  coouibLj: 

K        Ai(        Cii        Fe 

I .  I  ioplnjKi  I  f;  .{."i    fiwyj    11-12    2'8C=99'92  Tarlor. 

U  Mi\MHft}uU^rtf,  H\\Hir\u  15'7H'J  ri2'272  :f0'478  0-333=98-805  Stromeyeg, 

:i.  HiiiIdUUkII,  r.ilimiu  irili:^  52*71     :iO-'J5    0-24=99-82  Sander. 

4.  li.  I'liliii,  Clilll  17-h:{  2H'7!l    C:i-38   =100  DomeTko. 

n.  Culiuiifi,        "  I»tn  24  04    r,:{l>4    2-09=]00Dome3rka 

II.  "             "  20ri:i  lflr»H    f,0G8    2-31  =  100  Domeyka 
7         <•             '<  2141  12  OH    C'fOH    2*53=100  Domevka 

H.   AiiRiiiiii  MH4     1405     0402    0*48,  Hg  1-30=99*29  CoDiflr. 

11,         ••  1»'41       742     72-73    0-33=99*89  Collier. 

l>iiini«\kii*N  iiiiitlvm«H  liullnitlii  n  tnrK<'  proiKirllon  (»f  llio  cnppor  Bulphid,  No.  4  oontaining,  akng 
%vllli  Ah  M,  iiN  UMiiiiiii<lHlHirKN)u)WN(MlM.  OIhmii.,  54),  U  (Ui8;  6,6€uSi  6,4  6a  S;  7,  S€uS 
TmvIim'n  iiiHil,vnlH  (sirivupitiulii  to  (AiCi  <'t>i  ^*))  »*^ 

hyi.,  i*li'.  KiiNi'K,  lnit  kIvi'n  III)  Hulilliiiait*  In  tho  oUmimI  tube.  In  the  open  tabe  milphuroua 
nitni^M.  II  il  itti  I'liiiifNtiil  ill  O.K.  l^iNrN  III  II  HtMiii-iiiiillt*iib!()  ^rlolmlo,  which,  treated  with  the  fluxes, 
\v^\\^\n  tdtuiHly  lor  i'itp|Mir,  itml  cuim^IIimI  with  liMitl  k'vi'H  ii  hUvlt  globule.    Soluble  in  niinc  add. 

OliH.  I'\tiiiiii  iiNtiH'liilfMl  Willi  I'liiiIiMiM'rlUt  til  Scliliuigtuibrrg.  uoor  Koljvan  in  Siberia;  at  Bo- 
iIoIhIikII,  Nilmlu;  ulmt  in  rhill ;  ill  (Ninilmviilia  in  INtu  ;  at  lIiMntz(*Inian  mine  in  Arizona. 

NauioiI  ixWvv  sinuiiovor,  l\v  whom  tho  ntinorul  wan  Unit  aiialy»>d  and  establiahed. 

C4.  •TBHNIIBRaiTB.  IhuL  Tranii.  Uoy.  Sih\,  KiL,  1827,  and  Brewst  J.,  yiL  242. 

H  >  Orthorlion\l»ii\    /.\  A=  1 10^  S0\  0  A  1-1=124:^  49', 

.   ^  o     "^'^'--^  l^.   ^^'    >••;   «':'•:*•     1-4^70:1  :1-7145.     Oa1= 

\    ^  ;      Ij  .-.vJl^-M^  (>\i>     lOtr  4.r,   (>.\:>-T=:l20^  48'.      Stito 

^    ^  I       ^        of  <  >  ^uao^lHUai^>nJ^K  of  siiK^s  horizontaL     Cleavage : 

I^^Hrtl  hi>»hl\  oiuiuout.    iN^uinoulv  in  huplantiHl  orystaK  fonning  rose-like 

or  \\\\\  Uko  rt4i>^r\>4rjuU^\s.     Soiuotiuu^  ooiuinnnul  mrallol  to  Z 

iL  I  l\\  \}.  4vM\  I. usT rtM^f  <>  hrightly  metallic.  Color  pinch- 
Invk  Imn^xu,  ^sw^MvM^iiUy  ^  \Jolot  Wuo  ttirnisU  on  I  and  2.  StreiJc  black. 
O)v:i*jno.  riun  lanuu;v  rtoxiMo  :  ihav  Iv  suiiv^tlunl  down  by  the  nail  when 
Ivut,  l;ko  riu  f>^il     l.oAx*^  tra^^^  on  pqvr  Hko  plumbago. 

\\M^     Vi  S  /  5  >V  S  .  >V  S*    4  vj  V^:  *  I  VV>  S  '  W  S'    Stt^pfcur  SOML  sDrer  34-2,  iroo  354 
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«i^  treated  with  the  flaxes,  gives  reacUrm  for  iron :  on  charcoal  yields  a  globule  of  metallic  silver 
Soiiilile  in  aqua-regia  with  separation  of  sulphur  and  chlorid  of  sliver. 

Obfl. — Occurs  irith  ores  of  silver,  particiilarlj  pjrargvrite  and  stephanite,  at  Joachimsthal  in 
Bohemia,  and  Johanngeorgenstadt  in  Sazonj.    Named  after  Count  Casper  Sternberg  of  Prague. 

The  Flexibfe  silver  ore  (Argent  avXfwre  flexible  Bourn.,  Bieasanier  Stlberglanz)  from  Uimmelsf  iirst 
mine,  near  Freiberg,  is  referred  here.  According  to  Brooke  k  Miller  the  figure  by  Phillips  is  a 
distcnted  figure  of  argentite. 

The  angles  of  sternbergite,  above  g^ven,  are  from  very  perfect  crystals  in  Mr.  Brooke*s  collec- 
tion, which  were  formerly  in  the  posaession  of  Count  Boumon  (B.  &  M.,  p.  180).  The  plane  2-{i8 
on  the  edge  of  0  Ai-S;  and  besides  this,  there  is  another  10-i,  represented  by  these  authors,  witii 
also  the  macrodome  €^t,  and  the  pyramid  2-2. 

6<  CINNABAR.  Kiv^gapn  (ft.  Spain)  Theophr,  'Aftfuov  Dioscor,  Minium  Ft^v.,  Plin,  Minium 
nativum,  Germ,  Bergzinober,  Agric.^  Interpr.,  466,  1546.  Cinnabar ;  Sulphuret  of  Mercury. 
Zinnober,  Schwefelquecksilber,  Merkur-Blende,  Germ, 

Rhombohedral.  .Ba^=:92°  36',  .B A  <?=127°  6' ;  a=l-1448.  Observed 
planes  :  rhombohedrons,  i,  J,  |,  |,  i,  |,  f  i?,  J,  |,  i^,  2,  ^  4,  |,  Y,  «,  ^, 
-4,  -2,  — Y»  -^j  "fy  -^5  "1»  ~i»  •^-  J  pyramids,  22,  62 ;  scalenohedron  ^  • 
and  also  (?,  Z  Also  granular,  massive;  sometimes  forming  superficial 
coatings. 


<?Ai=146^32' 
<?  A  1=138   36 
<?a|=133   24 
<?A2=110  43 
Oa2s=  71  48 


I A  1=101°  58' 
|Af=110     6 
OaJ=90 
/A/=120 
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'  iTom  I  f== 

netal-   V         / — 3 
ieties.     ^^=^ 


Cleavage :  /,  very  perfect.     Twins :  composition- 
face  O. 

H. =2—2-3.  G.= 8-998,  a  cleavable  variety  from 
Nenmarktel.  Lustre  adamantine,  inclining  to  metal 
lie  when  dark  colored,  and  to  dull  in  friable  varieties 
Color  cochineal-red,  often  inclining  to  brownish-red 
and  lead-gray.  Streak  scarlet,  subtransparent,  opaque.  Fracture  subcon- 
choidal,  uneven.  Sectile.  Polarization  circular.  Ordinary  refraction  2*854, 
extraordinary  3*201,  Descl. 

Var. — 1.  Ordinary:  either  (a)  cfryftdUized ;  (&)  massive^  gpranular,  or  compact;  bright  red  to 
reddish-brown  in  color ;  (c)  earthy  and  bright  rod. 

2.  HejMtic  (Quecksilberlebercrz  and  Quccksilberbranderz,  Germ,^  Inflammable  cinnabar),  of  a 
liTer-brown  color,  with  sometimes  a  brownish  streak,  occasionally  slaty  in  structure,  though  com- 
monly grannlar  or  compact  Cinnabar  mixed  with  an  organic  substance  called  idriaiine  (q.  v.) 
occurs  at  Idria. 

The  coraUinerz  of  Idria  Is  a  curved  lamellar  variety  of  hepatic  cinnabar. 

Comp. — Hg  S  (or  Hg*  S*)= Sulphur  13'8,  quicksilver  862=100.  Sometimes  impure  from 
day,  oxyd  of  iron,  bitumen.  Analyses  :  1,  2,  Klaproth  (Beitr.,  iv.  14);  3,  John  (John's  Oh.  Unt., 
L  252);  4,  5,  Schnabel  (Bamm.,  4th  SuppL,  269j;  6,  A.  Bealev  (J.  Gh.  So&,  iv.);  1,  Klaprotii 
(Beitr.,  iv.  24) : 

S  Hg 

14-26    85-00=99-25  Klaproth. 
14-75  •84-50 =99-25  Klaproth. 

17-5      78-4,  Pe  17,  *1  07,  Oa  1*3,  Mn  0*2=100  John. 
13-67     86-79  =  100-46  SchnabeL 
18-78     84-55,  gangue  1-02=99*35  SchnabeL 
11-38    69-36,  Fe  1*23,  Ca  1*40,  ^1  061,  Mg  0*49,  Si  1430  Bealey. 
13-76     81-80,  Fe  0-2,  3tl  0-55,  Cu  002,  Si  0*65,  0  8-3=99-27  Klaproth. 

r. — In  the  closed  tube  a  black  sublimate.    Caref\illy  heated  in  the  open  tube  gives  sulphur- 
ous fumes  and  metallic  mercury,  condensing  in  minute  globules  on  the  cold  walls  of  the  tube. 
B^.  on  charcoal  whoUy  volatile  if  pure. 
Obs. — Cinnabar  occurs  in  beds  in  slate  rocks  and  shales,  and  rarely  in  granite  or  porphyry.    It 


1.  Neumarktel 

2.  Japin 

3.  " 

4.  Westphalia 

5.  Wetzlar 
6w  California 

7.  Idria,  fiepaiic 
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ha^  been  observed  in  vemSf  with  ores  of  iron.    The  Idria  mines  are  in  the  Carboniferous  fbrmft' 
tiou ;  those  of  New  Almaden,  Galifoniia,  iu  partially  altered  Cretaoeons  or  Tertiary  beds. 

Good  crystals  occur  in  the  coal  formations  of  MoscheUandsberg  and  Wolfstein  in  the  Palatinate; 
also  in  Japan,  Mcidco,  and  Brazil  Tlie  most  important  European  beds  of  this  ore  are  at  Almadeo 
in  Spain,  and  at  Idria  in  Gamiola,  where  it  is  usually  massive.  It  occurs  at  Reichenau  in  Upper 
Carinthia ;  in  beds  traversing  gneiss  at  Dunbrawa  in  Transylvania ;  in  gray  wacko  at  Windisdi 
Kuppel  in  Carinthia ;  at  Neumarktel  in  Camiola ;  at  Ripa  in  Tuscany ;  at  Schemnitz in  Hungary; 
in  the  Urals  and  Altai ;  in  China  abundantly,  and  in  Japan ;  ^^an  Onofre  and  elsewhere  in  Mexico; 
at  Huanca  Velica  in  Southern  Peru,  abundant ;  iu  the  Provinces  of  Ooquimbo  ;  Copiapo  in  Chili ; 
forming  extensive  mines  in  California,  in  the  coust  ranges  at  different  points  iVom  Clear  lake  in  the 
north  (near  which  there  is  a  vein  in  a  bed  of  sulphur)  to  San  Luis  Obispo  in  the  south,  the  prin- 
cipal mines  in  which  region  are  at  New  Almaden  and  the  vicinity,  in  Santa  Clara  Co.,  about  60  m. 
8.S.E.  of  San  Francisco.    Also  in  Idaho,  in  limestone,  abundant 

This  ore  is  the  source  of  the  mercury  of  commerce,  from  which  it  is  obtained  by  sublimatioD. 
When  pure  it  is  identical  with  the  manufactured  verviiion  of  commerce. 

The  above  figure  is  from  an  elaborate  paper  by  Schabus,  Her.  Ak.  Wien,  vL  63. 
.  The  name  Cinnabar  is  supposed  to  come  from  India,  whore  it  is  applied  to  the  red  resin,  drag- 
on's blood.  The  native  cinnabar  of  Theophrastus  is  true  cinnabar ;  he  speaks  of  its  affording 
quicksilver.  The  Latin  name  of  ciunabar,  miniuni,  is  now  given  to  red  lead,  a  substance  whi<£ 
was  early  used  for  adulterating  cinnabar,  and  so  got  at  last  the  name.  It  has  been  said  (King  on 
Precious  Stones)  that  the  word  mine  (minicra,  lial.)  and  mineral  come  from  the  Latin  for  quidiLsilver 
mine,  miniaria  (Fodina  miniaria). 

« 

66.  TIXIMANNITIS.    Selenquecksilber  Marx,  Schw.  J.  liv.  223, 1828.    Selenid  of  Mercury. 

Selenmercur,  Tiemannit,  Kaumann^  Min.,  425, 1865. 

Massive  ;  compact  granular.     Cleavage  none. 

H.=2-5.  G.  =  7-i~7'37,  Chuistlial;  7-274,  fr.  Tilkerode.  Lustre 
metallic.     Color  steel-gray  to  blackish  lead-gray. 

Oomp. — Selenid  of  mercury.  Perhaps  Ug  Se=Selenium  28*4,  mercury  71 '6= 100;  but  the 
analyses  correspond  mostly  to  Hg*  Se*=Selenium  24-8,  mercury  75*2=100.  Anal.  4  gives  Hg" 
Se".  Analyses:  1,  2,  Kerl  (B.  IL  Ztg.,  1852);  3,  Rammelsberg  (Pogg.,  IxxxviiL  39);  4, 
Schultz  (Ramm.  Min.  Ch.,  lOlO): 

Hg 

65-52,  quartz  10-2^=99'5t  KerL 
72-26,       "        2-86=99-74  KerL 
74*5=100  (quartz  excluded)  Ramm. 
74-02=98-33  Schultz. 

Pyr.—  Decrepitates  in  the  closed  tube,  and,  when  pure,  entirely  sublimes,  giving  a  blade  sub- 
limate, wit)-  the  upper  edge  reddish-brown ;  with  soda  a  sublimate  of  metallic  mercury.  In  tho 
open  t-ict.  emxts  tlie  odor  of  selenium,  and  forms  a  black  to  reddish-brown  sublimate,  with  a  border 
of  whive  selcnate  of  mercury,  the  latter  sometimes  fusing  into  drops.  On  charcoal  volatilizes, 
coloring  the  outer  flume  azure-blue,  and  giving  a  lustrous  metallic  coating. 

Obs. — Occurs  with  chalcopyrite  near  Zorge  in  the  Harz;  at  Tilkerode;  near  dausthal;  in 
California,  in  the  vicinity  of  Clear  lake.     Named  after  the  discoverer,  Tiemann. 

A.  ONOFRirE  of  Uaidinger  {Seienschwe/^quecksilber  H.  Bose,  Merkurglanz  Breith.,  Char.,  1832)^ 
from  San  Onol're,  Mexico,  first  made  known  by  Del  Rio,  is  either  a  compound  or  mixture  of  selenid 
and  sulphid  of  copper.  H.  Rose  obtained  (Fogg.,  xlvi.  315,  1839)  Se  6-49,  8  10*30,  Hg  81-63= 
98*1 2,  corresponding  to  Hg  Se  +  4  Hg  S.  It  is  a  fine  granular  ore,  of  a  dark  lead-gray  color,  shill- 
ing when  rubbed.    G.=5*5tt,  Del  Rio ;  powder  soils. 

66.  MTLLERITB.  Haarkies  (as  a  van  of  Schwefelkies)  Wem.,  Bergm.  J.,  383,  1789 ;  (fr. 
Johanng.)  Hoffmann,  id.,  175,  1791.  Fer  sulfure  capillaire  (as  a  var.  of  Pyrite)  IT.,  Tr.,  iv.  1801. 
Capillary  Pyrites.  Gediegen  Nickel  Klapr.,  Beitr.,  v.  231,  1810.  Schwefelnickel  BeiTL-,  Arf' 
vwfoan,  Ac.  H.  Stockh.,  1822,  427.  Nickelkies  G^er7/i.  Sulphuret  of  NrckeL  Nickel  sulfVir^  il'. 
Harkise  Beud.,  Tr.,  ii.  400,  1832.  Capillose  Chapman,  Mm.,  185, 1843.  Millerit  HaidL,  Hondb., 
661,  1845.     Trichopyrit  Glock.,  Syn.,  43,  1847. 

Khomboliedral.  R  ^  R=ilW  8',  Miller.  at=0-32955.  Observed 
planes:  rhombohedral  E,  — 1»  i?  —h  ""^5  prismatic  /,  i-2,  i-f;  -ff  a7= 
110°  50',  /A  3=138°  47'/i  A  1^=161°  22',  (?A.B=159°  10'. 


So 

S 

1.  Zorge 

21*27 

0-36 

2.       " 

2405 

0*12 

3.       " 

25*5 

4.  Tilkerode 

23-61 

0*70 
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Cleavage  :  rhombohedral,  perfect.  Usual  in  capillary  crystals.  Rarely 
in  columnar  tufted  coatings,  partiv  seuii-globular  and  radiated. 

H.=3— 3-5.  G.=  4-6— 5-65;  5-65  fr.  Saalfeld,  Ramm. ;  4-601,  fr.  Jo- 
acbimsthal,  Kenn^ott.  Lustre  metallic.  Color  brass  yellow,  inclining  to 
bronze-yellow,  with  often  a  gray  iridescent  tamisn.  Streak  bright. 
Brittle. 

Comp.— Ni  S=Sulphur  35*1,  nickel  64*9=100.  Analyses:  1,  ArfVedson  (Ac.  H.  Btookh.,  1822, 
427);  2,  Rammelsberg  (Ist  Suppl.,  67) ;  8,  Genth  (Am.  J.  ScL,  IL  zxxiiL  195): 

8         Ni        Co      Fe       Ou 

1.  34-26    04-35 =9861  Arfvedson. 

2.  Saalfeld  3579    61-34   1*73     1-14=100  Ramm. 

3.  Gap  mine,  Pa.  85-14    6:^*08    0*58    0-40    0-87,  gangue  0-28=100-35  G. 

A  partly  altered  millerite  afforded  Geulh  (I  c.)  S  33*60,  Ni,  Co  59-96,  Fe  1-32,  Cu  4*63,  gangue 
0-54=100'-05.  <- 

Pjrr.,  etc. — In  the  open  tube  sulphurous  fumes.  B.B.  on  charcoal  fuses  to  a  globule.  When 
roasted,  gives  with  borax  and  salt  of  phosphorus  a  violet  bead  in  O.F.,  becoming  graj  in  R.F. 
from  reduced  metallic  nickel  Ou  cliarcoal  in  R.F.  the  roasted  mineral  gives  a  coherent  metallic 
mass,  attractable  bj  the  magnet  Most  varieties  also  show  traces  of  copper,  cobalt,  and  iron  with 
the  fiiuxcs. 

Obs. — Occurs  in  capillary  crystals,  in  the  cavities  and  among  crystals  of  other  minerals.  Found 
at  Joadiiinsthal  in  Bohemia;  Johaungeorgenstadt ;  Praibram;  Riechelsdorf;  Andreasburg;  Him- 
melfahrt  mine  near  Freiberg;  Marienberg  in  Saxony;  Cornwall^  and  other  places.  Near  Mer- 
thjT  Tydvil,  at  Dowlais,  it  is  found  in  regular  crystals,  occupyiug  cavities  in  nodules  of  spathic 
iron. 

Occurs  at  the  Sterling  mine,  Antwerp,  N.  Y.,  in  capillary  crystals  with  spathic  iron ;  the  largest^ 
crystal  yet  observed  was  about  a  fifth  of  a  line  in  diameter,  and  in  some  cases  crystals  of  spathic 
iron  are  transfixed  by  the  needles  of  millerite  (Am.  J.  ScL  II.  ix.  287);  in  Lancaster  Co.,  Pa.,  at 
Gap  mine,  with  pyrrhotite,  where  it  occurs  in  coatings  of  a  radiated  fibrous  structure,  from  a  lino 
to  a  third  of  an  inch  thick,  often  with  a  velvety  surface  of  crystals,  or  tufls  of  radiated  needles. 

The  capillary  pyrites  {Haarkies)  of  Werner  was  true  millerite,  from  Johanngeorgenstadc,  accord- 
ing to  Hoffman  (Min.,  iv.  168,  1817).  But  capillary  pyrite  and  marcasito  have  sometimes  gone  by 
tb^  same  name. 

67,  TROIUni.    Pyrrhotite  pt    Protosulphid  of  iron.    Sulphid  of  iron  of  Meteorites.    Troilit 

Ilaid.,  Ber.  Ak.  Wien,  xlvii.  288,  1868. 

Kesembles  pyrrhotite.     Observed  only  massive. 

H.=40.  G.=4-75-4-82 ;  4*787,  fr.  Seelasgen,  Kamm. ;  4-817,  fr.  Sevier 
Co.,  Ramm. ;  4*75,  fr.  Knoxville,  Smith.  Color  tombaek-brown.  Streak 
black. 

Oomp.— Fe  S  (or  Fe*  S*)=Sulphur  86*36,  iron  63*64=100.  It  thus  differs  from  pyrrhotite  in 
being  a  true  protosulphid.  Analyses:  1,  J.  L.  Smith  (Am.  J.  Scl,  II.  xix.  156);  2,  Rammelsberg 
(Pogg.,  Ixxiv.  62);  3,  4,  id.  (ib.,  cxxL  366): 

S  Fe  Ni         Cu 

1.  KnoivUle,  Tenn.  35*67  62*38  032  (r.,  §i  0*66,  Cu  008=98-91  Smith. 

2.  Seelasgen  37-16  62*84  —  =100*  Ramm. 

3.  Sevier  Co.,  Tenn.  86-39  62*65  l'd&*  —=100  Ramm. 
4             "            "  86*64  61-80  1*66'»  —  =luO  Ramm. 

*  Excluding  impurities.    ^  With  some  cobalt 

Pyr.,  otc. — Same  as  for  pyrrhotite. 

Obs. — Almost  all  iron  meteorites  contain  this  sulphid  of  iron  in  nodules  disseminated  more  or 
less  sparingly  through  the  mass. 

Named  after  Dominico  Troili,  who,  in  1766,  described  a  meteorite  that  feU  that  year  at  Albareto 
in  Modona,  and  which  contains  thiis  species.  The  meteorite  resembles  much  that  of  Weston, 
Conn.,  in  general  appearance. 
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68.  PTRBHOTTTE.  Yattenkies,  Pyrites  fusca,  Minera  hepatica^  pi,  TTaO;  lOit,  209,  212, 
1747.  Pyrites  en  prismes  bexagonoles  FarsLy  Cat.  1772 ;  Bown,  de  Lisle^s  Crist,  uL  243, 1783. 
Magnetischer-Kies  TTem.,  Bergm.  J.,  383,  1789.  Magnetic  Pyrites  Kvnoan^  1796.  Magnetic 
Sulphuret  of  iron.  Magnetkies  Oerm,  Fer  sulfur^  magnetique  ¥\r.  Leberkies  pU  Gtrm, 
Leberkies  LemOK^  Handb^  665,  1826.  Leberkise  jBsud,  Tr.,  11  404,  1882.  Magnetopyrita 
Glocher^  Qnindr.,  1839.    Pyrrotin  pt,  Magnetiscber  Pyrrotin,  Breiih^  J.  pr.  Ch.,  iv.  265,  1835. 

Hexagonal     0  A  1=135°  8';  a=0-862.     Observed  planes:  0,  7,  J,  1, 
1-2,2-2,^-2. 

0  A  1=90^  0  A  2-2=119°  53'. 

<?  A  2=116    28'.        2  A    2=126    52'. 


1  A  1=188°  48'. 
/A  7=120. 


84 


Cleavage  :   (9,  perfect ;  7,  less  so.    Commonly 
massive  and  amorphous ;  struetare  granular. 

H.=3-5-4-5.     G.=4-4-4-68.     Lustre  metal- 
lie.     Color  between  bronze-yellow  and  copper- 
red,  and  subject  to  speedv  tarnish.     Streak  dark 
grayish-blacK.    Brittle.    IVIagnetic,  being  attract 
able  in  fine  powder  by  a  magnet,  even  when  not  affecting  an  ordinary 
needle. 

Var. — 1.  Ordinary,  G.  fV*.  Kongsberg,  4*584  Kenngott;  fr.  Bodenmais,  4*546  Schaffgotsdi;  fr. 
Harzburg,  4*580  Ramm. ;  fr.  Xulastoc,  Mexico,  4*564  Ramm. ;  fr.  Trumbull,  Ct,  4*640  Ramm. 

2.  Niccaliferoua,   G.  of  Klef^a,  4*674  Berz. ;  of  Hilsen,  4*577  Ramm ;  of  Gtop  mine  4*543  Ramm. 

Oomp.— (1)  Mostly  Fe^  S»=6  Fe  S  +  Fe  S'=8ulphur  39*5,  iron  60*5=100;  but  varying 
to  Fe"  S»=7  Fe  S+Fe  S',  Fe»  S"=8  Fe  S  +  Fe  S',  Fe^«  8"=9  Fe  S  +  Fe  8'.  The  species  is  iso- 
morphous  with  Cd  S  (groenockite),  and  Frankenheim  wrote  the  formula  Fe  S ;  yet  no  native 

gyrrbotitc,  except  that  of  meteorites  (troUite)^  gives  this  composition.    Berzelius  found  that  on 
eating  pyrite  it  was  reduced  to  Fe^  8",  and  not  to  Fe  8.   Rammelsberg  obtained  in  the  same  way 
Fe'  S*,  and  the  other  ratios  of  pyrrhotite. 

Analyses:  1,  Stromeyer  (Gilb.  Ann.,  xviil  183,  209);  2,  3,  Plattner  (Pogg.,  xlviL  369);  4^  5^ 
Berthier  (Ann.  d.  M,  UL  xi.  499);  6,  H.  Rose  (Pogg.,  xlvil);  7,  Schaffgotsch  (Pogg.,  L  533);  8, 
Stromeyer  p.  c.) : 

1.  Harz    2.  Brazil    8.  Fahlun    4.  Sittcn    5.  Sitten    6.  Bodenm.    7.  Bavaria   8.  Bardgea 

Sulphur     40*15  40*43  40**22  39*0  4(i*2  38*78  [89*41]  43*63 

Iron  59*85  59*68  59*72  61*0  59*8  60*52  60*59  56*37 


100*00  St  10006  P.     99*94  P.     1000  B.      100*0  B. 

•  With  0-88  Bilc«=10018. 


R. 


100  SdL 


100  St 


Rammelsberg  found  (Pogg.,  cxxi.  337)  in  the  P.  of  Harzburg,  Fe  60*00—60  88,  G.=4*68;  of 
Trumbull,  Ct.,  61*03  (mean  of  8  aual),  G.=4*64;  Harz  (Treseburg,  same  as  anal  1  above),  Fe 
59*21,  G.=4'513.  For  other  analyses,  see  Middleton,  PhiL  Mag.,  ILL  xxviil  352;  Baumert^  Verh. 
nat  Ver.,  Bonn,  xiv.  Ixxxv. ;  N.  de  Leuchtenberg,  BulL  Ac.  St  Pet,  vii.  408. 

Analyses  of  niccoliferous  pyrrhotites:  1,  Berzelius  (Jahresb.,  xxi,  184);  2,  Scheerer  (Pogg., 
IviiL  318);  3,  Rammelsberg  (Min.  Ch.,  113);  4,  5,  6,  id.  (Pogg.,  cxxL  361): 


S 

Fe 

m 

Co 

1.  Klefva 

38*09 

67*64 

3*04 

0*09 

,  Mn  0*22,  Cu  0*45=99*53  Berx. 

2.  Modum 

40*46 

56*03 

2*80 

,  Cu  0*40, =99*69  Scheerer. 

3.    ? 

39*95 

58*90 

2*60 

•=101*45  Ramm. 

4.  Horbach 

40*03 

55*96 

3*86 

•=99*85  Ramm.,  G.=about  4*7. 

5.  Hilsen 

40*27] 

56*57 

3*16 

=  100  Ramm. 

6.  Gap  Mine, 

Pa. 

'38*59' 

55*82 

5*59 

=  100  Ramm. 

Strecker  found  nickel  in  a  hexagonal  pyrrhotite  from  Snarum  in  Norway  (B.  H.  Ztg.,  xvii.  304JL 

Pjrr.,  etc. — Unchanged  in  the  dosed  tube.   In  the  open  tube  g^ves  sulphurous  acid.    On  char> 

cool  in  R.F.  fuses  to  a  black  magnetic  mass ;  in  O.F.  is  converted  into  red  oxyd,  which  wiUi  flaxes 

gives  only  an  iron  reaction  when  pure,  but  many  varieties  yield  small  amounts  of  mxkei  and 

cobalt    Decomposed  by  muriatic  add,  with  evolution  of  sulphuretted  hydrogen. 
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Oba.  ■  Oecorg  at  Eongsberg,  Modum,  Snanim  Hilsen,  in  Norway :  Klef?a  in  Sweden ;  Andreae- 
herg  and  Treaebnrg,  Harz ;  Bodenmais  in  Bavaria ;  Breitenbrunn,  Fahlun,  Joachimsthal,  N.  Ta« 
piiak ;  MInas  Qeraos  in  Spain,  in  large  tabular  crystals ;  the  lavas  of  Yesuvios ;  Cornwall ;  Appin 
m  Aigyleshire. 

In  N.  America,  in  Vermont,  at  Stafford,  Corinth,  and  Shrewsbury ;  in  many  parts  of  Massacbq- 
Betts ;  in  Connecticut,  in  Trumbull  with  topaz,  in  Monroe,  and  elsewhere ;  in  N.  York,  1|  m.  N. 
of  Port  Henry,  Essex  Co. ;  near  Natural  Bridge  in  Diana,  Lewis  Co. ;  at  O'Neil  mine  and  else- 
where  in  Orange  Co.  In  N.  Jerseyf  Morris  Co.,  at  Ilurdstown,  cleavable  massive.  In  Pennsyl- 
vania, at  the  Gap  mine,  Lancaster  Co.,  niocohferous.  In  Tennessee,  at  Ducktown  mines,  abun- 
dant    In  Canada,  in  laige  veins  at  St.  Jerome,  etc. 

The  niccoliferous  pyrrhotite  is  the  ore  that  affords  the  most  of  the  nickel  of  commerce.  At  the 
Camden  nickel  works  (N.  Jersey)  this  ore  (from  the  Oap  mine)  \»  the  principal  one  used,  but 
along  with  niccoliferous  pyrite  and  some  millerite.  Prior  to  1864,  the  whole  amount  of  pure  nickel 
made  in  the  country  was  not  over  10<),000  lbs.  Since  then,  up  to  May,  186*7,  the  Camden  works 
have  tamed  out  106,000  lbs. ;  and  now  they  produce  at  the  rate  of  150,000  lbs.  a  year  (letter 
from  J.  Wharton,  Esq.). 

Named  from  rrvfi^rift,  reddish. 

Alt. — Occurs  altered  to  pyrite  (G.  Rose,  ZS.  G.,  x.  98) ;  also  to  limonite  and  siderite. 

(A)  E1b(EBRRITB  D,  Forbes  (PhiL  Mag.,  lY.  xxix.  9,  1865).  Krosberite  is  a  strongly  magnetic 
pyrite,  in  copper-colored  crystals,  not  yet  analyzed,  which  Forbes  says  "  appears  to  be  principally 
a  subsnlphid  of  iron."  The  reasons  for  this  opinion  are  not  stated.  Named  after  P.  Kroeber.  It 
was  &om  between  La  Paz  and  Yungas,  on  the  eastern  slope  of  the  Andes. 

69.  ORSENOOKITB.    Greenockite  Jameson^  Ed.  N.  PhU.  J.,  xxviii.  890, 1840.    Sulphnret 
of  Cadmium  Connel^  ib.,  392.    Cadmium-blende.    Cadmium  sulfure  Dr. 

Hexagonal ;  hemihedral,  with  the  opposite  extremes  dissimilar.  0  Al 
=136®  24' ;  a=:0-8247.  Observed  planes  as  in  the  annexed  figure,  with 
also  4  and  tr2. 

O  A  i=154°  32'  7a  1=133°  36'  1  A  1,  pyr.,=139°  39' 

(9  A  2=117  42  /A  2=152  18  2  A  2,    "     =127  26 

Cleavage  :  /,  distinct ;  O,  imperfect.  84a 

H.=3-3-5.  G.  =4-8,  Brooke;  4-9~4-999, Breit- 
haupt ;  4*5,  the  artificial,  Sochting.  Lustre  adaman- 
tine. Color  honey-yellow  ;  citron-yellow  ;  orange- 
yellow — veined  parallel  with  the  axis ;  bronze-yellow. 
Streak-powder  between  orange-yellow  and  brick-red. 
Nearly  transparent.  Strong  double  refraction.  Not 
thermoelectric,  Breithaupt. 

Oomp.— Cd  S  (or  Cd'S')=8ulphur  22*3,  cadmium  1V1,  Analjsis  by  Connol  (loc.  cit.) :  Sulphur 
22-5e,  and  cadmium  77 -80=  99-86. 

Pjnr.,  etc. — In  the  closed  tube  assumes  a  carmine-red  color  while  hot  fadinp:  to  the  origina' 
yellow  on  cooling.  In  the  open  tube  gives  sulphurous  acid.  B.B.  on  charcoal  either  alone  or  with 
soda,  gives  in  RF.  a  reddish-brown  coating.  Soluble  in  muriatic  acid,  affording  sulphuretted 
hydrogen. 

Obs.— Occurs  in  short  hexagonal  crystals  at  Bishoptown,  in  Renfrewshire,  Scotland,  in  a  por- 
phyritic  trap  and  amygdaloid,  associated  with  prehnite ;  also  at  Przibrara  in  Bohemia,  on  blende ; 
at  the  Ueberoth  zinc  mine,  near  Friedonsville,  Lehigh  Co.,  Pa. 

This  species  is  related  in  form  to  niccolite  and  breilhauptite.  It  has  been  found  as  a  fUmace 
product  (Ann.  Ch.  Pharm.,  Ixrxvii.  34,  and  Halle  2^itschr.,  i.  846,  1853). 

Xamed  after  Lord  Greenock  (later  Earl  Cathcart).  The  first  crystal  was  found  near  60  years 
since  by  Mr.  Brown  of  Lan^e,  and  was  taken  by  him  for  blende.    It  was  over  half  an  inch 


7a  WTJRTZITB.     C.  Friedd,  0.  R,  lii  983,  1861.    Spiauterit  BreUh,,  B.  H.  Ztg.,  xxL  98,  1862, 

zxv.  193. 

Hexagonal.      Isomorphous  with  greenockite.      0  A  1=129°  (approxi- 
mately)    Occurring  form  a  qnartzoia,  with  occasionally  planes  of  the  cor 
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responding  hexagonal    prism;    the  latter    planes   horizontally  striated. 
Cleavage  :  basal  and  prismatic. 

H.=3*5— 4.  G.=3*98.  Lustre  vitreous.  Color  brownish-black.  Streak 
brown. 

Oomp. — Za  &i  or  perhaps  more  correctly  Zq*  S*.    Analysis  by  0.  Friedel  (L  a) : 

8  Zn         Fe        Pb        Sb    '    Cu 

32-6        65-6        80        2-7        0*2        (r.=991. 

The  lead  and  antimony  are  fVom  the  gangue. 

"Pyr. — Same  as  for  sphalerite  or  blende. 

Obs. — From  a  sQver-mine  near  Gruro  in  Bolivia.  According  to  Breitbaupt  (L  c.)  a  ra^ated 
blende  from  Przibram  (his  spiauteriU)  is  hexagonal ;  also  that  from  Albergaria  Yelba  in  For* 
tugal ;  from  Quesbesila,  Peru,  in  tabular  crystals  grouped  and  forming  a  crust,  some  of  the  crys- 
tals \  inch  across. 

Wurtzite  and  sphalerite  are  the  same  compound  under  distinct  crystalline  formB— a  case  of 
dimorphism. 

Named  after  the  French  chemist,  Adolphe  Wurtz. 

Artif. — May  be  made  in  crystals  by  a  long  and  high  heating  of  amorphoofl  blende  (0.  B.,  IziL 
999) ;  or  bettor  by  subliming  the  blende  in  a  current  of  sulphurous  acid,  long,  transparent,  color- 
less hexagonal  prisms  having  been  thus  formed  (ib.,  bdlL  188). 

71.  NIOCOIJTB.  Kupfemickel  [= False  Copper,  it  resembling  but  not  yieldmg  copper] 
Hidmey  Anledn.  Malm  og  Berg.,  76, 1694.  Cuprum  Nicolai  [mistaken  trl.  of  Kupf.]  J.  Woodwixrd, 
Foss.,  1728.  Kupfemickel,  Arsenicum  sulphure  et  cupro  mineralisatum,  aeris  modo  rubente, 
WaHy  228,  1747.  Kiccolum  form  et  cobalto  arseoicatis  et  sulphuratis  min.  (fir.  Saxony)  OroruL 
Ak.  U.  Stockh.,  1751,  1764  (first  discov.  of  metal) ;  Mio.,  218, 1758.  Cuprum  min.  arson,  fulvum 
Linn.y  1768.  Mine  de  cobalt  arsenioale  tenant  cuivre  Sage,  Min.,  58,  1772;  de  Lide^  Crist,  iii 
135,  1783.  Niccolum  nativym  Bergm.^  Opusc.,  ii.  440,  1780.  Rothnickelkles,  Arsenicnickel, 
Germ,  Copper  Nickel,  Arsenical  Nickel  Nickcline  Beud-^  Tr.,  il  586,  1832.  Arsenischer 
Pyrrotin  Breith.^  J.  pr.  Ch.,  iv.  266,  1835.    Nicoolite  Dana. 

Hexagonal;  isomorphous  with  breithauptite.  0  A  1=136°  .35' ;  a: 
0-81944.  Observed  planes,  O  and  1 ;  1  A  1,  pvr.,=139°  48'.  Usually 
massive,  structure  nearly  impalpable ;  also  reniform  with  a  columnar 
structure  ;  also  reticulated  and  arborescent. 

II. =5— 5*5.  G.=7*33— 7*671.  Lustre  metallic.  Color  pale  copper- 
red,  with  a  gray  to  blackish  tarnish.  Streak  pale  brownish-black.  Opaque. 
Fracture  uneven.     Brittle. 

Oomp. — Ni  As  (or  Ni"  As*)= Arsenic  65*9,  nickel  44*1=100;  sometimes  pert  of  the  arsenic 
replaced  by  antimony.  Analyses :  1,  Stromeyer  (GroL  Anz.  Gott  181T,  204) ;  2,  Pfaflf  (Schw.  J., 
xxiu  266) ;  3,  Suckow  (Verwitt  im  Mm.,  58,  Ramm.  4th  Suppl.,  1 22) ;  4,  Berthier  (Ann.  Ch. 
Phya.,  xiiL  52);  5,  Scheerer  (Pogg.,  liv.  292);  6,  Ebolraen  (Ann.  d.  M.,  IV.  xi.  66);  7,  Schna- 
bel  (Ramm.  4th  SuppL,  122} ;  8,  Grunow  (ZS.  G.,  ix.  40)  : 


As 


Ni       Fe      Pb      Co       Sb 


1. 

Riechelsdorf 

54-73 

44-21 

2. 

(t 

46-42 

48-90 

3. 

il 

63-69 

45-76 

4. 

Allemont 

48-80 

39-94 

5. 

Krageroe,  G.=7-66a 

54*35 

44-98 

6. 

Ayer,  G.=7-39 

54-05 

43-50 

7. 

Westphalia 

62-71 

45-87 

8. 

Sangerhausen 

64-89 

43*21 

0-34 
0-34 
2-70 

0-21 
0*45 

0-64 


0-32 
0-56 


0-16     8-00 
CuO-11 
0-32     0-05 


0-40=100  Strom. 
0-80=97-02  Pfaffi 
015=102*30  Suckow. 
2-00=98-90  Berth. 
0-14=99-79  Scheer. 
2-18,  gangue  0-20=100-76  EL 
0-48,  Cu  1-44=100  SchnabeL 
1-86=99-99  Grunow. 


An  ore  from  Balen  m  the  Pyrenees  aflforded  Berthier  As  33*0,  Sb  27*8,  Ni  33-0,  Fe  1*4,  S  2*8, 
quartz  2*0=100,  in  which  a  large  part  of  the  arsenic  is  replaced  by  antimony. 

Pyr.,  etc.— In  the  closed  tube  a  faint  w-hite  crystalline  sublimate  of  arsenous  acid.  In  the  open 
tube  arsenous  acid,  with  a  trace  of  sulphurous  acid,  the  assay  becoming  yellowish-green.    On 
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charcoal  gives  anentcal  fUnies  and  fuses  to  a  globnlei  which,  treated  with  borax  glass,  affords,  bj 
mooeaaive  o^dation,  reactionft  for  iron,  cobalt,  and  nickeL    Soluble  in  nltromnriatic  aind. 

Oba. — Aooompanies  cobalt,  silver,  and  copper  in  the  Saxon  mines  of  Annaberg,  Schneeberg,  eta ; 
also  in  Thuringia,  Hesse,  and  Stjria,  and  at  Allemont  in  Dauphinj ;  oocasiontdly  in  Oornwall,  as 
at  Pengelly  and  Wheal  Chance;  formerly  at  the  Hilderstone  Hills,  Scotland;  at  Chanarcillo, 
near  Oopiapo,  and  at  Huasco,  Chili ;  abundant  at  Mina  de  la  Rioja,  Oriocha,  in  the  Argentine 
Provinces. 

Found  at  Chatham,  Conn.,  in  gneiss,  associated  with  smaltite. 

This  is  an  important  ore  of  nickel, 

Named  from  the  contained  metal  The  name  of  the  species  should  be  formed  from  the  Latin 
word  for  nidcel,  niecolum,  proposed  by  Cronstedt,  and  hence  should  be  written  niccoline^  or  better 
niecokie,  m  place  of  Beudant's  niekdine.  Nickdine  and  nickeliferaua  are  not  more  proper  words  than 
would  be  cqpperine  and  copperifennts. 


72.  BRBITELAnpnmi.  Antimonnickel  Stromeyer  A  Hausm,^  Gel.  Anz.  Oott,  2001,  1^33. 
Antimonial  Nickel ;  Antimoniet  of  NickeL  Hartmannite  Chapman^  Min.,  1843.  Breithauptit 
Raid.,  Handb.,  559,  1845. 

Hexagonal.  0  A  1=135°  15';  a=0-8585.  Observed  planes:  0, 1.  f, 
/.  O  A  ^=153°  38',  0  A  1=123°  55'.  In  thin  hexagonal  plates.  Also 
arborescent  and  disseminated. 

H.=5'6.  G. =7*541  Breithaupt.  Lustre  raetallic,  splendent.  Color  in 
the  fresh  fracture  light  copper-red,  inclining  strongly  to  violet.  Streak 
reddish-brown.    Opaque.    Fracture  uneven — small  subconchoidal.   Brittle. 

Oomp.— Ki  Sb  (or  Ni"  Sb")=Antunon7  67*4,  nickel  32-6=100.  Analyses:  1,  2,  Stromeyer 
(POgg,  xxxL  134): 

1.  8b  63-734        Ni  28-946        Fe  0'866        Galena  6*437 =99-998 

2.  69-706  27-054  0-842  12-357=99-969 

Pyr. — In  the  open  tube  white  antimouial  fumes.  On  charcoal  fuses  in  B.F.,  gives  off  act^ 
monial  vapors,  and  coats  the  coal  white;  if  lead  is  present  a  yellow  coating  near  the  assay; 
treated  with  soda  the  odor  of  arsenic  may  be  distinguished  in  most  specimens. 

Obs. — Found  in  the  Harz  at  Andreasborg,  with  calcite,  galenite,  and  smaltine.  Has  been 
observed  as  a  furnace  product,  crystallized. 

Named  after  the  Saxon  mineralogist,  Breithaupt 

73.  KANXSrrXL    Arseniuret  of  Manganese  Kane,  Q.  J.  Sci.,  IL  vi  382.    Kaneit  Raid,,  Handb. 

559,  1845. 

Id  botryoidal  masses,  also  amorphous ;  structure  foliated  or  granular.  H.  above  5  ?  stated  as 
bard.  G.=5*55.  Lustre  metallic.  Color  grayish-white,  with  a  black  tarnish.  Opaque.  Fracture 
uijfiven.    Brittle. 

Analysis  by  Kane  (L  c.):  Manganese  45*5,  arsenic  51-8,  and  a  trace  of  iron =97 -3,  corro- 
Eponding  to  Mn  As=Manganese  42*4,  arseuic  57*6=100. 

B.B.  burns  with  a  blue  flame,  and  fallb  to  powder ;  at  a  higher  temperature  the  arsenic  evapo- 
rates, and  covers  the  charcoal  with  a  white  powder.  Dissolves  in  aqua  regia,  without  leaving  auy 
residue. 

It  is  supposed  to  be  ttom  Saxony,  and  was  first  observed  by  R.  J.  Kane,  of  Dublin,  attached  to 
a  mass  of  galenite. 

74.  SOHRXUBBRSITB.    Sohreibersit  Raid,,  Haid.  Ber.,  iiu  69,  1847. 

In  steel-gray  folia  and  grains.     Folia  flexible. 
H.=6-5     G.=7-01-7-22.    Magnetic. 

Oomp, — ^Analyses:  1,  Patera  (Haid.  Ber.,  L  c,  and  Am.  J.  ScL,  IT.  viii.  439);  2,  Fisher  (Am.  J 
Sd,a  xix.  157);  3,  4,  5,  J.  L.  Smith  (ib.,  xix.  157): 

P        Fe       Nl  0 

l-Arva                 7-26  87-20  4*24  wirfe^. =93*70  Patera. 

2.  Braunau          11*72  55-43  25-02  1-16,  CI  2-85,  Bi  0-98=9816  Fisher. 

3.  E.  Tennessee  13-92  57-22  25-82  Co  0-32,  Cu  tr.,  Zn  fr.,  CI  0-13,  Si  1-62,  3tl  1-63  =  100-66  8 
1          «           wndeL  56-04  26-48  "    041,  Cu  tr.,  Si,  *1  undeL  Smith. 

5.  "  14-86    66-68    2812     "    028,  Cu  <r.,  "    "      "      Smith. 
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Obs — FoDod  onl;  In  meteoric  irOD. 

The  sdvrtibeniUe  of  Sh^ard  (Am.  J.  Sd.,  IL  iL),  from  a  meteorite,  Is  BuppOMd  to  Iw  ft  "  MSq^ 
Bulphuret  of  chromium.''    The  name  bos  been  changed  to  tlu^ardiU  bj  Haidinger.     It  is  not 
'  'u  Shepnrd'B  recent  list  of  meteoric  minanls,  in  ibid.,  xliiL  2S. 


m.  PTKITE  DmSIOK 


[See  for  list  of  ai 


leM]. 


76,  PTRTIB.  E-rfyot  Thwphr,  TlvftT^  pL  Dimcor.,  B.  alii.  Pyrites  pt  PKn^  zxztL,  30. 
Pfritea  pt.,  Arab.  Marcbasita,  Gtrm.  Kis,  Ayric,  334,  131,  46T,  1529,  IGIG.  PTrites  pL, 
UarclmBila  (=crysL  Pyr.)  Etnckfi,  Pyrit,  1736.  Kieg  pt,  SvoJfelldea  pt^  Pyrites  pt 
(smass.  and  nodular  ¥st.).  Ifarchasila  {=ci7st  Fyr.),  WaiL,  208,  ill,  1147.  Pyrites  pt 
(=glob.  Tar.,  etc.);  Marcasite  (^cryst  Pyr.),  Muodio  (=:masdve  var.)  BiU,  FMa.,  334-331; 
1771.  Sshwefelkies,  Eiaonkica,  Germ.  Iron  Pjiiles,  Bisulphuret  of  iron.  Fer  ■oIIM  ih 
Santhopyritea  GliKk.,  Haadb.,  314.  1SS9, 

Isometric ;  pyritoliedral.  Observed  pknee:  r-2,  t-4,  i-3,  i-^ ;  2-2,  3-3; 
4-2,  3-f,  5-1,  H,  2-^.  Figs.  1,  2,  3,  41-49,  85-88.  The  cube  (t  1)  most 
common ;   tlie   pyntohedron,   f.    47,   and  related   forms,  £  41,  46,  very 


common.  Cubic  faces  often  striated,  with  Btriations  of  adjoining  faces  at 
right  angles,  and  doe  to  oscillatory  combination  of  the  cube  and  pyritolio- 
dron,  the  atrise  having  the  direction  of  the  edges  between  0  and  i-a  in  £  46, 
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Crystals  sometimes  acicular  through  elongation  of  cubic  and  other  forms. 
Cleavage :  cubic  and  octahedral,  more  or  less  distinct.  Twins :  1,  com- 
petition-face //  this  composition  either  {a)  single,  or  Qi)  repeated  parallel 
to  each  7J  producing  thus  forms  like  f.  90,  consisting  of  combined  pyritohe- 
drons,  also  a  cube,  having  striations  on  each  face  parallel  to  its  sides  and 
meeting  at  an  angle  in  the  diagonals.  2,  C.-face  (?,  fig.  89.  Also  reni- 
form,  globular,  stalactitic,  with  a  crystalline  surface ;  sometimes  radiated 
subfibrous.     Also  amorphous. 

H.=6 — 6-5.  G.=4-83— 5-2;  5-185,  polished  crystals,  Zepharovich. 
Lustre  metallic,  splendent  to  glistening.  Color  a  pale  brass-yellow,  nearly 
uniform.  Streak  greenish  or  brownisn-black.  Opaque.  Fracture  con- 
choidal,  uneven.    Srittle.     Strikes  fire  with  steel. 

Comi>^  Var.— Fe  S*=Sulphur  53-8,  iron  46*7=100.  Nickel,  oobalt,  and  thaUinm,  and  also 
oopper,  sometimes  replace  a  little  of  the  iron,  or  else  occur  as  mixtures ;  and  gold  is  sometimes 
present,  distributed  invisibly  through  it.  Thallium  occurs  in  traces  in  much  P3rrite,  it  showing 
its  presence  often  in  the  chimnejs  of  furnaces  where  p3rrito,  or  ores  containing  it,  are  roasted. 

Yar.  1.  Ordinary,  (a)  In  distinct  crystals ;  (&)  nodular,  or  concretionary,  often  radiated  within; 
(c)  stalactitic;  {d)  amorphous. 

2.  NioooUferwut,  Schnabcl  found  0*168  of  nickel  in  a  kind  f^om  a  silver  mine  near  Eckerhag?n. 
A  pyrite  from  the  Kearney  ore-bed,  Gouvemeur,  N.  Y.,  is  similar ;  it  is  pale  bronze  in  color,  and 
radiated  botryoidal;  H.=5-5;  G.  =4*863  (Am.  J.  Sci.,  II.  rv.  444). 

3^.  GobatUfenms.  Specimens  from  Cornwall,  Lebanon  Co.,  Pa.  (f.  88),  afforded  J.  M.  Blake  2  p. 
e.  of  oobalt  Fig.  88,  by  Mr.  Blake,  represents  the  planes  about  an  angle  of  the  cube,  ono  of 
which,  2-1,  has  not  been  before  observed  in  pyrite,  though  known  in  cobaltite  (p.  71).  The 
crystals  are  much  distorted. 

4*  Cujmferous.  A  variety  from  Cornwall,  Lebanon  Co.,  Pa.,  gave  J.  0.  Booth  (Dana's  Min., 
1854,  55)  2-:'.9  p.  c.  of  copper,  affording  the  formula  (Pe,  Cu)  S*.  The  analysis  gave  S  53*37,  Fe 
44*47,  Cu  2*39.     It  tarnishes  readily,  assuming  the  bluish  tarnish  of  steel 

5.  ^anniferous ;  BaUeaterosiie  Schulz  &  Paillette  (Bull  G.  Fr.,  II.  viL,  1 6).  A  kind  in  cubes, 
ooQtaining  tin  and  zinc,  occurring  in  argillito,  6  m.  S.  of  Ribadeo,  in  Galicia.  Named  after  Lopez 
BallesteroB. 

1  AuriJerouB,  Containing  native  gold.  See  under  Gold.  The  pyrite  of  most  gold  regions  is 
viriferous.     The  fact  is  not  apparent  in  any  of  the  external  characters. 

7.  ArgerUiferoua.    From  Hungary. 

8.  ThaUiferous.  The  pyrite  of  the  Rammelsberg  mine,  near  Goslar,  Prussia,  is  espcdally  rich 
in  ^laUium ;  and  also  that  of  Saalfeld.  Thallium  occurs  in  the  furnaces  of  the  Bethlehem  (Pa.) 
iron  works,  which  W.  T.  Roepper  attributes  to  the  pyrite  of  the  Pennsylvania  coal  used. 

Pyr.,  etc. — In  the  closed  tube  a  sublimate  of  sulphur  and  a  magnetic  residue.  B.B.  on  char- 
ooal  gives  off  sulphur,  burning  with  a  blue  flame,  leaving  a  residue  which  reacts  like  pyrrhotite. 

Insoluble  in  muriatic  acid,  but  decomposed  by  nitric  acid. 

Obe. — Pyrite  occurs  abundantly  in  rocks  of  all  ages,  from  the  oldest  crystalline  to  the  most 
recent  alluvial  deposits.  It  usually  occurs  in  small  cubes,  but  often  modified  as  above  described ; 
also  in  irregular  spheroidal  nodules  and  in  veins,  in  clay  slate,  argillaceous  sandstones,  the  coal 
formation,  eta  Cubes  of  gigantic  dimensions  have  been  found  in  some  of  the  Cornish  mines ; 
pentagonal  dodecahedrons  and  other  forms  occur  on  the  island  of  Elba,  sometimes  five  to  six 
inches  in  diameter.  Large  octahedral  crystals  are  found  at  Persborg  in  Sweden.  Magnificent 
OTBtals  come  from  Peru;  also  from  Traversella  in  Piedmont,  twins  of  which  locality  are  figured 
jy  Q.  Sella,  one  of  them  a  large  pyritohedron  (f.  47 )  with  a  small  converse  pyritohedron  (f.  48) 
Mtride  of  each  of  the  six  cubic  edges.  Alston-Moor,  Derbyshire,  Fahlun  in  Sweden,  Kongs- 
berg  in  Norway,  are  well-known  localities.  The  clay  at  Miinden  in  Hanover,  and  the  chalk 
at  Lew»  in  Surrey,  liave  afforded  some  remarkable  compound  crystals.  It  has  also  been  met 
with  in  the  Vesuvian  lavas  in  small  irregular  crystals. 

In  Maint,  at  Corinna,  Peru,  Watervillo,  and  Farmington,  in  crystals ;  at  Bingham  (saw  mills), 
Broolcsrille,  and  Jewell's  Id.,  massive.  In  Ni  Hampshire^  at  Unity,  massive.  In  Mass.j  at  Heath,  in 
c^ ;  at  Hawlcy  and  Uubbardston,  massive.  In  Vermantj  at  Shoreham,  in  limestone,  crystals  abun- 
<iffit;  Hartford,  in  cubes  2-4  in.  In  Conn.,  at  Lane's  mine,  Monroe,  in  octahedrons;  Orange  and 
Miifwd,^  in  cubes  in  chlorite  slate ;  Middletown  lead  mine,  sometimes  acicular,  and  also  scattered 
orer  quartz,  like  f.  89 ;  at  Stafford,  in  mica  slate ;  massive  at  Colchester,  Ashford,  Tolland,  Stafford, 
*nd  Uuion.  In  N,  York,  at  Rossie,  fine  crystals (f.  85,  87)  occur  at  the  lead  mine  in  green  shale; 
At  Schoharie,  a  mile  west  of  the  oourt-house,  in  single  and  compound  crystals,  often  highly  polished 
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and  abundant ;  in  interesting  crystals  at  Johnsburgh  and  Chester,  Warren  Co. ;  in  gt^eiss  neai 
Yonkors ;  in  Oranoje  Co.,  at  Warwick  and  Deerpark ;  in  Jefferson  Co.,  in  Champion  and  near  Oxbow 
on  the  banks  of  V'rooman's  lake,  in  modified  octahedrons  (f.  7 ) ;  massive  in  Franklin,  Putnam, 
and  Orange  Cos.,  etc.  Iq  Pennsylvania,  m  crystals  at  Little  Britain,  Lancaster  Co. ;  at  Chester, 
Delaware  Co. ;  in  Carbon  and  York  Cos. ;  at  Knauertown,  Chester  Co. ;  in  Cornwall,  Lebanon  Go^ 
in  lustrous  cubo-octahedrons,  and  with  an  elegant  steel  tarnish,  sometimes  an  inch  through ;  at 
Pottstown.  near  French  Creek,  in  large  yellow  octahedrons.  In  Wiaconainy  near  Mineral  Point 
In  Illinois,  near  Galena,  at  Marsden's  Diggings,  in  stalactites  of  great  beauty  with  a  surface  of 
crystals.  In  H.  Car,^  near  Greensboro*,  Guilford  Co.,  in  crystals.  Auriferous  pyrite  is  common  at 
the  mines  of  Colorado,  and  many  of  those  of  California,  as  well  aa  in  Yirginia  and  the  States  south. 

In  Canada^  2  miles  N.  W.  of  Brockville,  a  cobaltiferous  var.,  in  the  Laurentian ;  on  the  river 
Assumption,  seignory  of  Daillebout,  and  at  Esoott,  a  niccoliferous  var.,  containing  also  some 
cobalt. 

This  species  affords  the  greater  part  of  the  sulphate  of  iron  and  sulphuric  acid  of  commeroei 
and  also  a  considerable  portion  of  the  sulphur  and  alum.  The  auriferous  variety  is  worked  for 
gold  in  many  gold  regious. 

The  name  pi/hte  is  derived  from  ri?i,  Jirt,  and  alludes  to  the  sparks  from  friction.  Pliny  mei- 
tions  several  things  as  included  under  the  name  (xxxvi.  30):  (1)  a  stone  used  for  grindstones; 
(2)  a  kind  which  so  readily  fires  punk  or  sulphur  that  he  distingiu'shcs  it  as  pyrites  rittu,  and 
which  may  have  been  fiint  or  a  related  variety  of  quartz,  as  has  been  supposed,  but  more  proba- 
bly was  enienjf  since  he  describes  it  as  the  heaviest  of  all;  (3)  a  kind  resembling  brass  or  copper: 
(4)  a  porous  stone,  perhaps  a  sandstone  or  buhrstone.  The  brassy  kind  was  in  all  probability  our 
pyrite.  But  with  it  were  confounded  copper  pyrites  (chalcopyrite),  besides  marcasite  and  pyrrho* 
tite,  although  these  three  kinds  of  pyrites  fail  of  the  scintillations.  lu  fact  Dioscorides  calls 
pyrite  an  ore  of  copper,  yet  in  the  next  sentence  admits  that  some  kinds  contain  no  copper;  and. 
moreover,  he  states  that  the  mineral  g^ves  sparks.  This  confounding  of  iron  and  copper  pyritei 
is  apparent  also  in  the  descriptions  of  the  vitriols  (sulphates  of  iron  and  copper)  by  Pliny  and 
other  ancient  writers,  and  equally  so  in  the  mineralogy  of  the  world  for  more  than  fifteen  cen- 
turies after  Pliny,  as  is  oven  now  apparent  in  the  principal  languages  of  Europe.  Kup/erwasser 
(copper-water)  of  the  Germans  boing  the  copperas  of  the  English  and  couperose  of  the  French. 
It  is  quite  probable  that  copperas  and  couperose  arc  in  fact  corruptions  of  the  German  word,  instead 
of  derivatives  from  cuproaa  or  cupriroscu,  as  usually  stated,  for  the  Latin  u  would  not  have  become 
ou  in  French. 

Under  the  name  marcasite  or  marchasiie,  of  Spanish  or  Arabic  origin,  the  older  mineralogists 
HenckeL  Wallcrius,  Linnaeus,  etc,  included  distinctively  crystallized  pyrite,  the  cubic  preemi- 
nently ;  the  nodular  and  other  varieties  being  called  pyrites,  and  the  less  yellow  or  brownish  and 
softer  kinds,  wasserkies,  tliis  last  including  our  marcasite  and  pyn'hotOe^  and  some  trut  pyrite, 
Werner  first  made  pyrrhotite  a  distinct  species. 

Alt. — Pyrite  readily  changes  to  a  sulphate  of  iron  by  oxydation,  some  sulphur  being  set  free. 
Also  to  limonite  on  its  surface,  and  afterward  throughout,  by  the  action  of  a  solution  of  bicar- 
bonate of  lime  carrying  off  the  sulphuric  acid  as  change  proceeds,  and  from  limonite  to  red  otj^ 
of  iron.  Green  vitriol,  limonite,  gothite,  hematite,  quartz,  graphite,  ochreous  clay,  occur  as  pseu* 
domorphs  after  pyrite. 

Artif. — May  be  made  by  the  slow  reduction  of  sulphate  of  sesquioxyd  of  iron  in  presence  of 
some  carbonate. 

76.  HAUERmi.    Hauerit  Haid,,  Nat  Abh.  Wien,  L  101,  107,  4to,  1847. 

Isometric;  pjritohedral,  figs.  2,  7,  6,  8,  44  ((?,  3-|),  41  (0,  i-3);  the 
octahedral  form  most  common.  Cleavage:  cubic  imperfect.  Crystals 
sometimes  globularly  clustered. 

H.=4.  G.=3'4()3,  V.  Haucr.  Lustre  metallic-adamantine.  Color  red- 
dish-bro^vm,  brownish-black.     Streak  brownish-red. 

Oomp. — Mn  8"=Sulphur  53*7,  manganese  46-3=100.  Analysis  by  Patera  (L  c,  Pogg..  Ixx, 
148): 

S  53-64  Mn  42-97  Fe  1*30  Si  1-20=99-11. 


. — In  tlie  closed  tube  a  sublimate  of  sulphur ;  in  tho  open  tube  sulphurous  acid,  and  becomes 
green.    On  charcoal  gives  sulphur ;   the  roasted  mineral  reacts  for  manganese  with  the  fluxes. 

Obs. — From  Kalinka,  Hungary,  in  clay  with  gypsum  and  sulphur,  in  a  region  something  like  ■ 
Bolfatara,  trachytic,  and  other  eruptive  rocks  decomposing  and  adding  to  the  day,  and  the  solphut 
given  off  at  the  same  time  making  depositions  of  sulphur  and  sulphids.    One  crystal  found  meas 
uxes  1^  inches  through. 
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77.  OnBANXTE.    Guban  BreUh.,  Pogg.,  lix.  326, 1843.    Oabanite  Chapman. 

Isometric.  Massive.  Cleavage  cubic,  and  rather  more  distinct  than  in 
ordinary  pyrites,  Breith.  Color  between  bronze  and  brass-yellovir.  Streak 
dark  redcfish-bronze,  black.  H.=4.  G.=4026— 4042  Br.;  4*169  Booth; 
4-18  Smith. 

Oompb— 2Fe,  1  Ou, 4  S=4 Fe,  1  eu,  8S=0u8-f  FeS  +  3FeS»=:2pynfc  +  l  chakopyriU,  Cu  8 
4-  Fe'  S*,  Boothf  which  U  the  same  with  the  preoeding  in  its  atomic  proportions. 

Analybee:  1,  East  wick  (communicated  by  J.  0.  Booth):  2,  Magee  (ib.);  3,  Stevens  (ib.);  4^ 
Scheidauer  (Fogg.,  bdv.  280);  5,  J.  L.  Smith  (Am.  J.  ScL,  IL  zviii.  381): 


S 


1. 

39-01 

19-80 

3801 

2. 

39-35 

21-05 

38-80 

3. 

3905 

20-12 

38-29 

4. 

34-78 

22-96 

42-51 

5. 

89-67 

18-23 

37-10 

Ou  Fe  gi 

2-30=99-12  Eastwick. 

l'90=101-10Magoe. 

2*85  =  100-31  Stevens. 
Pb  <r.= 100-25  Scheidauer. 
Si  Fe  4-23=99-13  Smith. 

Breithaapt  obtained  in  repeated  trials  19  per  cent,  of  copper.  Smith  in  two  other  incomplete 
analTBCs  found  sulphur 39*20,  3930,  and  copper  19*10,  19-00. 

Pyr. — In  the  closed  tube  a  sulphur  sublimate ;  in  tlie  open,  sulphurous  acid.  B.B.  on  diarooal 
gives  sulphur  fumes  and  fuses  to  a  magnetic  globule.  The  roasted  ore  reacts  for  copper  and 
iron  with  the  fluxes ;  with  soda  on  charcoal  gives  a  globule  of  metallic  iron  with  copper. 

Obs. — ^From  Barracanao.  Ouba. 


78.  OHAIiOOPYRITJEI.  ?  X.iXin'rij  (fr.  Cyprus)  Aristotle.  ?  XaXccn?,  Uvptrm  pt.,  Diosoor.^  ?  Chal- 
dtis  pt.,  Pyrites  pt.,  Plin.  Pyrites  nerosus  pt..  Pyrites  aureo  colore,  Germ,  Gteelkia  o.  Kupferkis 
Agric,  212,  Interpr.,  467,  1546.  Pyrites  pt..  Germ.  Kupferkies,  Geaner,  Foss.,  1565.  Pyrites 
fiavua,  Chalcopyrites,  JJenckel^  Fyrit,  1725.  Gul  Kopparmalm,  Cuprum  sulphure  et  fcrro  min- 
eralisatam,  Chalcopyrites,  WcUl.j  284,  1747.  Cuivre  jaune,  Pyrite  cuivreuse,  Dr.  TrL  Wall.,  ii 
514, 1753.  Oopper  Pyrites.  Pyritous  Copper.  Cuivre  pyriteux  Fr.  Towanite  B.  &  M.,  Min., 
182,  1852. 

Tetragonal;  tetrahedral.  0Al-i=lS5''  25';  a  =  0-98556.  Observed 
planes :  0 ;  vertical,  /,  iri^  i-S ;  octahedral  or  tetrahedral,  ^,  -J-,  ij-,  1,  f,  2, 
If, f-i,  2-i ;  other  planes,  ^3,  5-6. 


92 


93 


0aJ=145^  8' 
^A  1=125  40 
^A  2=109  44 


6>A2-i=116°  54' 

(?Afi=:124        5 

1  A  1,  pyr., =109  53 

5 


96°  33' 

:100  44 

lAl,  f.  92, =71  20  and  70  7 


2  A  2,  pyr., 
f  A  I,  pyr., 
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Cleavage:  2-i  sometimes  distinct;  0^  indistinct.  Twins:  composition- 
face  (1 )  l-^,  f.  93^  94 ;  in  93  repeated  parallel  to  4  terminal  edges  of  a  pyramid ; 
also  similar  to  lig.  39,  through  combinations  of  sphenoids;  ^2)  the  plane  1, 

similar  to  f.  50,  also  similar  to  f.  62,  p.  21.  but 
with  the  interpenetrating  tetrahedrons  of  the 
forms  in  fig.  92 ;  also  somewhat  similar  to  fig. 
119,  under  tetrahedrite.  Often  massive  and 
impalpable. 

H.z=3*5— 4.  G.=4-l--4-3.  Lustre  metallic. 
Color  brass-yellow ;  subject  to  tarnish,  and  often 
iridescent.  Streak  greenish-black — a  little  shin- 
ing.    Opaque.     Fracture  conchoidal,  uneven. 

Oomp. — A  sulphid  of  copper  and  iron,  containing  2  of  ooi^ 
per,  2  of  iron,  and  4  of  sulphur = Sulphur  34*9,  comer  34*6^ 
iron  30'5=100.  Formulairu8  +  FeS  +  FeS*=2  (ieu+^FB) 
S  +  Fe  S«,  usuaUy  written  eu  S-f  Fe»  S",  the  objection  to 
which  has  already  been  mentioned  (p.  33).  8omo  analyieB 
give  other  proportions ;  but  probably  from  mixture  with  pyrita. 
These  are  indefinite  mixtures  of  the  two,  and  with  the  increase  of  the  latter  the  color  beoomes 
paler. 

This  species,  although  tetragonal,  is  very  closely  isomorphous  with  pyrite,  the  Yariaticm  from  llie 
cubic  form  being  shght,  the  vertical  axis  being  0*98556  instead  of  1. 

Analyses:  1,  H.  Rose  ((3ilb.,  Ixxii.  185);  2,  Hartwall  (Leonh.  Handb.,  646);  8.  4^  R  Becid 
(Am.  J.  Sci.,  II.  xiv.  161);  6,  D.  Forbes  (Ed.  N.  PhiL  J.,  L  278);  6,  J.  L.  Smith  (Am.  J.  Set,  XL 
249);  7,  Joy  (Lye  N.  EL  N.  York,  viiL  125): 


1.  Sayn                   S  3587 

On  34*40 

Fe  80*47 

quartz  0*27 — 100*01  Rose. 

2.  Finland                   86-33 

32*20 

30*03 

2*23 =100-79  Haitwan. 

3.  Val  Cafltrucci         3562 

84*09 

30*2ft 

— =1 00*00  BechL 

4.  Mt.  Oatini               3616 

32-79 

29*75 

0-86=:99*56  BechL 

5.  Jemtel'd,  Sweden  33*88 

32*65 

32*77 

Mn  <r.,  Si  0-32=99-62  Forbos. 

6.  PhenixviUe             3610 

32*85 

29-93 

Pb  0*35=99*23  Smith. 

7.  KllenvUle               86*65 

32*43 

31-26 

"  0*30,  Si  0-20= 100-83  Joy. 

Traces  of  selenium  have  been  noticed  by  Kerston  in  an  ore  from  Reinsberg  near  Freiberg ;  and 
that  from  Raminelsberg  near  Goslar  must  contain  the  same,  it  being  one  of  the  Aimace  prodncts 
(Rammelsberg,  Min.  Chom.,  1*20).  Thallium  is  also  present  in  some  kinds,  and  more  frequent^ 
present  in  this  ore  than  in  pyrite. 

Other  analyses :  Malaguti  and  Durocher  (Ann.  des  M.,  lY.  xviL  229). 

Pyr.,  etc.— In  the  closed  tube  decrepitates,  and  gives  a  sulphur  sublimate ;  in  other  reactioDS 
like  cubanite.  Dissolves  in  nitric  acid,  excepting  the  sulphur,  and  forms  a  green  solution ;  am- 
monia in  excess  changes  the  green  color  to  a  deep  blue. 

Obs. — Chalcopyrite  is  the  principal  ore  of  copper  at  the  Cornwall  mines,  and  10,000  to  12,000 
tons  of  pure  copper  are  smelted  annually  from  1 50,000  to  160,000  tons  of  ore.  It  is  there  associated 
with  tin  ore,  galenite,  bomite,  chalcocite,  tetrahedrite,  and  blende.  The  copper  beds  of  Fah- 
lun  in  Sweden,  are  composed  principally  of  this  ore,  which  occurs  in  large  masses,  surrounded 
by  a  coating  of  serpentine,  and  imbedded  in  gneiss.  At  Rammelsberg,  near  Groelar  in  the  Hari) 
it  forms  a  bed  in  argillaceous  schist,  and  is  associated  with  pyrite,  galenite.  blende,  and  minuta 
portions  of  silver  and  gold.  The  Kurprinz  mine  at  Freiberg  atfords  well-defined  orystala.  li 
occurs  also  in  the  Bannat  Hungary,  and  Thuringia ;  in  Scotland  in  Kirkcudbrightshire,  Perth- 
shire and  elsewhere ;  in  Tuscany  (analyses  8,  4) ;  in  South  Australia ;  in  fine  crystala  at  Oeno 
Blanco,  near  Gopiapo,  Chili. 

In  Maine,  at  the  Lubec  lead  mines ;  at  Dexter.  In  K.  Hamp.^  at  Franconia,  in  gneiss ;  at 
Unity,  on  the  estate  of  Jas.  Neal ;  Warren,  on  Davis's  farm ;  at  Eaton,  2  m.  N.E  of  Atkins*! 
tavern ;  Lyme,  E.  of  E.  Village ;  Haverhill,  eta  In  Vermont^  at  Stafford,  Corinth,  Waterbuiy, 
Shrewsbury.  In  Mass.,  at  the  Southampton  lead  mines ;  at  Turner's  falls  on  the  Counecticuti 
zear  Dcerfield,  and  at  Hatfield  and  Sterling.  In  Connecticut,  at  Bristol  and  Middlotown,  aooia- 
times  in  crystals.  In  New  York,  at  the  Ancram  lead  mine ;  five  miles  from  Rossie,  beyond  De  Loiig% 
miUs  at  the  Rossie  lead  mines,  in  crystals ;  in  crystals  and  massive  near  Wurtzboro\  SuUivau  Oo.: 
very  largo  ci^stals  and  massive  at  Ellenville,  Ulster  Co.  In  Pennsylvania,  at  PhenixviUe;  at 
Pottstown,  dbester  Co.  (Elizabeth  mine).    In  Maryland,  in  the  Catoctin  mts.;  between  Neir- 
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market  and  Taneytown ;  near  Frnksbniy,  Carroll  Ck>.,  abundant  (Patapsco  and  othor  mines),  with 
bomite,  cftrrolllte,  and  malachite.  In  Virginia^  at  the  Phenix  copper  mines,  Fauquier  Co.,  and  the 
Walton  gold  mine,  Louisa  Co.  In  K.  Carolina^  near  Greensboro*,  abundant  massive  (Fenrcss 
or  North  Carolina^  and  Macculloch  mines),  along  with  spathic  iron  in  a  quartz  gangue.  In  Teti- 
msaee^.  30  miles  ftx>m  Cleveland,  in  Polk  Co.  (Hiwassee  mines),  with  black  copper  and  pjrites. 

In  Cal^  in  different  mines  along  a  belt  between  Mariposa  Co.  and  Del  Norte  Co.,  on  west  side 
0^  and  parallel  to,  the  chief  gold  belt ;  occurring  massive  in  Calaveras  Co.,  at  Union,  Keystone, 
Empire,  Napoleon,  Campo  Seco,  and  Lancha  Plana  mines,  and  in  crystals  on  Domingo  Creek ;  in 
Mariposa  Co.,  at  the  La  Yictoire  and  Haskell  claims,  and  on  the  Chowchillas  river ;  in  Amadoi 
Co.,  at  the  Newton  mine ;  in  El  Dorado  Co.,  at  the  Cosumnes,  Hope  Valley,  Bunker  Hill,  £1 
Dorado,  Excelsior  mines ;  in  Plumas  Co.,  at  the  Genesee  and  Cosmopolitan  mines. 

In  Cdnada,  in  Perth  and  near  Sherbrooke ;  extensively  mined  at  Bruce  mines,  on  Lake  Huron. 

The  Cornwall  chalcopyrite  is  not  a  rich  ore ;  what  is  picked  for  sale  at  Redruth  rarely  yielding 
12,  geoeraUy  only  7  or  8,  and  occasionally  but  3  or  4  per  cent  of  metaL  Its  richness  may  in 
general  be  judged  of  by  the  color ;  if  of  a  fine  yellow  hue,  and  readily  yielding  to  the  hammer,  it 
may  bo  considered  a  good  ore;  but  if  hard,  and  pale-yellow,  it  is  poor  from  admixture  with 
pyrite. 

Readily  distinguished  from  pyrite,  which  it  somewhat  resembles,  by  its  inferior  hardness ;  it 
may  be  cut  by  the  knife,  while  pyrite  will  strike  fire  ^^ith  steel.  The  effects  of  nitric  acid  arc  also 
different.  Difiers  from  gold  in  being  brittle,  on  which  account  it  cannot  be  cut  off  in  slices,  like 
the  latter  metal ;  and,  moreover,  gold  is  not  attacked  by  nitric  acid. 

Occur»  as  a  furnace  product  near  Go&lar. 

AU. — Changes  on  exposure  with  moisture,  especially  if  heated,  to  a  sulphate.  Malachite, 
oovellite,  dirysocoUa,  black  copper,  cliulcocite,  and  oxyd  of  iron,  are  other  forms  into  which  it  is 
sometimes  altered. 

Named  from  j^aXcrfi,  brass,  and  pyrites,  by  Henckel,  who  observes  in  his  Pyritology  (1725)  that 
chalcopyrite  is  a  good  distinctive  name  for  the  ore.  Aristotle  calls  the  copper  ore  of  (Cyprus 
chaicUts ;  and  Dioscorides  uses  the  same  word ;  but  what  ore  was  intended  is  doubtful.  There  is 
no  question  that  copper-pyrites  was  included  by  Greek  and  Latin  authors  under  the  name  pyrites 
(q.  v.,  p.  64). 

79.  BARNHARDTITE.     Genth,  Am.  J.  ScL,  U.  xix.  17,  1855,  xxriii  248. 

Compact  massive. 

H.=3"5.  G. =4*521.  Lustre  metallic.  Color  bronze-yellow.  Streak 
grayish-black,  slightly  shining.  Fracture  conchoidal,  uneven.  Brittle. 
Tarnishes  easily,  giving  pavonine  tints,  or  becoming  pinchbeck-brown. 

Oomp^ — 2  €u  S  +  Fe  S  +  Fe  S*=l  chalcopyrite -f-1  chalcocite= Sulphur  30*5,  copper  48*2,  iron 
2V3.    Analyses:  1-3,  W.  J.  Taylor,  F.  A.  Genth,  and  P.  Keyser  (L  c.);  4,  (Jenth  (priv.  contrib.): 

S  Fe  Cu 

1.  Earnhardt's  Land  2940        2223        47*61,  Ag  ir.  Taylor. 

2.  Pioneer  MUla  2976        22*41        46*69  Genth. 

3.  "  "  30*50         21-08        48*40  Keyser. 

4.  Bill  Williams'  Fork  28*96        2044        60*41  Genth. 

In  another  ore  from  Bamhardt's  land,  Taylor  found  (1.  c.)  S  32*9,  Fo  28*4,  Cu  40*2,  correspond- 
ing to  8  S+ 4  Fe  +  2^  eu. 

Pyr.,  etc. — B.B.  gives  sulphurous  fumes,  and  fuses  easily  to  a  magnetic  globule.  With  borax 
nackkms  for  copper  and  iron. 

Obt. — Occurs  in  N.  Carolina  with  other  copper  ores,  at  Dan  Bamhardt's  land.  Pioneer  Mills, 
Hieniz  mine,  and  Vanderburg  mine,  in  Cabarrus  Co. ;  also  near  Charlotte,  Mecklenburg  Co. ;  at 
Kfl  Williams'  Fork,  in  Cahfomia,  with  chalcopyrite,  etc. 

It  may  be  a  chalcopyrite,  partly  altered  to  copper-glance  (chalcocite),  as  would  be  inferred  from 
Dr.  Genth's  later  observations. 

(A)  UoMiCHLix  Breithaupt  (B.  H.  Ztg.,  xviL  385,  424,  1858,  xviil  65,  321)  is  closely  related  to 
tt»  preceding,  and  may  be  chalcopyrite  partly  altered  to  bornite.    Occurs  in  tetragonal  octahedral 
ojitala,  but  mostly  massive;  H.=r4 — 5 ;  G.=4'472 — 4*480 ;  color  more  bronze-hke  than  in  chal 
oonyritc  *  streak  black. 

Analysis  by  Bichter  (L  c.,  xviii.  321):  S  3021,  Fe  25*81,  Cu  43*76=3  Ou  S  +  2  Fe  S  +  Fe'  S*, 
«3€ti  S+8  Fe  8  +  Fe  S*,  corresponding  to  1  of  chalcopyrite,  2  of  chakociie,  and  2  o£  pyrrhoiiie, 
or  to  1  of  chalcopyrite  and  2  of  bornite. 

Omn  with  malachite  and  other  copper  ores  at  Plauen  in  Yoigtland;  also  said  to  occur,  by 
Bieitfaaapt,  in  Bavaria,  Duchies  of  Hesse  and  Nassau,  Silesia,  the  Harz,  at  Rheinbreitenbach  oo 
^  Bhine^  in  Algeria^  in  Chili  at  R/^molinos  and  Tooopilla^  and  in  Japan. 
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Ducktownite  is  a  blackish  copper  ore  from  Diicktown,  TenxL,  named  hy  Shepard,  who  found  ir 
it  30'*16  iron,  26*04  copper,  with  43  20  of  undetermined.  Q.  J.  Brush  has  shown  tliat  it  is  not 
homogeneous,  and  only  a  mixture,  grains  of  pjrite  being  visible  through  the  mass,  and  also  ■ 
softer  gray  mineral,  which  is  probably  chalcocite.  See  Bep.  on  Mt.  Pisgah  Copper  lOne,  K. 
Haven,  1859,  and  Am.  J.  Sd.,  II.  xxviil  129,  1859. 

80.  STANNTTE.  Qeschwefeltes  Zdnn  (fr.  Cornwall)  Klapr.,  Schriften  Nat  Fr.  Berlin,  vii  169, 
1787,  Beitr.,  iL  257, 1797,  v.  228,  1810.  Zinkies  Wem.,  Bergm.  J.,  1789,  385,  897.  Tin  Pyritei 
Kirw.,  ii.  300,  1796.  Sulphuret  of  Tin;  Bell  Metai  Ore.  Etain  sulfure  lY,  Stannine  Beud, 
Tr.,  ii.  416,  1832. 

Prboabiy  tetragonal,  and  hemihedral  like  chalcopyrite,  Keungott 
Cleavage :  parallel  to  the  faces  of  the  cube  and  dodecanedron  indistinct. 
Commonly  massive,  granular,  and  disseminated. 

H.=4.  G. =4*3— 4-522;  4*506,  fr.  Zinnwald,  Rammelsberff.  Lustre 
metallic.  Streak  blackish.  Color  steel-gray  to  iron-black,  the  former 
when  pure ;  sometimes  a  bluish  tarnish ;  ouen  yellowish  from  the  presence 
of  chalcopyrite.     Opaque.     Fracture  uneven.     Brittle. 

Oomp.— 2  (6u,  Fe,  Zn)  S  +  Sn  S^  which,  the  ratio  of  €u,  Fe,  Zn,  bemg  2:1:1,  oorrespondf 
to,  Sulphur  29*6,  tin  27 -2,  copper  29*3,  iron  6*5,  zinc  7*5=100.  The  ratio  between  tiie  sulphur 
of  the  two  terms  is  1 :  1,  as  in  chalcopyrite.  Analyses:  1,  Klaproth  (Breitr.,  v.  228);  2,  Kuder- 
natsch  (Pogg.,  xxxix.  146);  3,  Johnston  (Rep.  G.  Cornwall,  etc.,  1839);  4,  Mallet  (Am.  J.  ScL,  II. 


o« 

>;;  u,  xvauuue. 

L9Ut;i^ 

5  K'^^&S',  ' 
8 

XXJtViU. 

Sn 

out; : 
Cu 

Fe 

Zn 

1. 

Wheal  Rock 

30-5 

26-5 

80-0 

120 

=990  TClaproth. 

2 

i( 

29-64 

25-55 

20-39 

12-44 

1-77,  gangue  1*02=99-81  Kud. 

3. 

St.  Michaers 

Mt. 

29-929 

31-618 

2H-549 

4-'?91 

10-113=100  Johnston. 

4. 

(( 

29-46 

26-85 

29-18 

6-73 

7-26,  gangue  0-16=99*64  Mai. 

6. 

Zinnwald 

2905 

25-65 

29-38 

6-24 

9*68=100  Rammelsberg. 

Pyr.,  etc. — In  the  closed  tube  decrepitates,  and  gives  a  faint  sublimate ;  in  the  open  tabe 
sulphurous  acid,  and  a  sublimate  of  oxyd  of  tin  quite  near  the  assay.  B.B.  on  charcoal  fuses  to  ■ 
globule,  which  in  O.F.  gives  off  sulphur,  and  coats  the  coal  with  white  oxyd  of  tin ;  the  roasted 
mineral  treated  with  borax  gives  reactions  for  iron  and  copper. 

Decomposed  by  nitric  acid,  aflfording  a  blue  solution,  with  separation  of  sulphur  and  oxyd  of 
tin. 

Obs. — Formerly  found  at  Wheal  Rock,  Cornwall,  and  at  Cam  Broa,  where  it  constituted  a 
considerable  vein,  and  was  accompanied  by  pyrite,  blende,  and  other  minerals ;  more  recently  in 
considerable  quantity  in  granite  at  St.  Michael's  Mount,  where  it  is  sold  as  an  ore  of  copper;  also 
at  Steuna  Gwynn,  St.  Stevens,  and  at  Wheal  Primrose,  Wheal  Scorrier,  and  occasionally  at  Botal- 
lack  mine,  St.  Just;  also  at  the  Cronebane  mine,  Co.  Wicklow,  in  Ireland;  Zinnwald,  in  tija 
Erzgebirgo,  with  blende  and  galenite.  It  frequently  has  the  appearance  of  bronze  or  bell  metal, 
and  hence  the  name  beU-^metal  are, 

81.  lilNNATTX].  Kobolt  med  Jem  och  Svafelsyra  {fr.  Bastnaes)  0.  Brandi,  Ak.  H.  Stockh.,  119, 
1746.  Kobalt  med  forvswafladt  Jam,  Gobaltum  Ferro  Sulphurate  mineralisatum,  OronsLy  213, 
1758.  Cobaltum  pyriticosum  Linn.,  1768;  de  Bom,  Lithoph.,  i.  144,  1772.  Mine  de  Cobalt 
sulfureuse  de  Lisle,  iii.  134,  1783.  Kobalt-Glanz  pt.  Wem,,  Kirwan,  etc.  Srafelbunden  Kobolt 
Hmnger,  Afh.,  iii.  316,  1810.  Kobaltkies  Hausm.,  Handb.,  158,  1813.  Schwefelkobalt  Sul- 
phuret of  Cobalt;  Cobalt  Pyrites.  Cobalt  sulfurd  Fr.  Koboldino  Beud.,  Tr.,  iL  417,  1832. 
Linneit  Uaid.,  Handb.,  560,  1845.  Kobaltnickelkies  [not  Kobaltkies]  Ramm. ;  Siegenite  (fir. 
Miisen)  Dana,  Min.,  687,  1850. 

Isometric.  Figs.  2,  6,  7.  Cleavage :  cubic,  imperfect.  Twins  :  com- 
position-face octahedral.     Also  massive,  granular  to  compact. 

H.=5'5.  G.=4'8— 5,  Lustre  metallic.  Color  pale  steel-gray,  tarniah- 
mg  copper-red.    Streak  blackish-gray.    Fracture  uneven  or  BubconchoidaL 
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Ck>mm  ▼ar.^2  Go  S  +  Go  S*=Sulpliur  42*0,  cobalt  68  0=100 ;  bat  baying  tbe  cobalt  replaced 
parUj  bj  nickd  or  copper. 

Yar.  I.  dipriferous ;  LiSJfJBm  Haid.  (L  a).  Ore  from  Bastnaes.  The  copper  has  been  attrib- 
uted to  mixed  chalcopjrite ;  but,  in  view  of  the  composition  of  carroUite,  this  is  probably  not 
true  of  all  of  it.  The  name  linnxiie,  after  Linnodus,  was  given  distinctively  by  Haidinger  to  the 
Bastfiaes  mineral  (L  c). 

2,  Niccoli/eraus ;  Nickd-Linnaite  Siegenite  Dana  (L  c.).  Ore  from  Miisen,  near  Siegen  and 
dsewhere.  The  specimens  from  Miisen  afforded  Rammelsberg,  in  his  recent  analysis  (No.  5X 
14'60  of  nickel ;  and  he  shows  that  the  earlier  analyses  are  erroneous,  owing  to  the  fact  that  a 
method  of  separating  nickel  and  cobalt  completely  was  not  known  when  the  analyses  were  made. 

Analyses.  1,  Hisinger  (AfhandL,  iiL  319);  2,  Wemekink  (Schw.  J.,  xxxix.  306,  and  Leonh. 
Z&  C  Min^  1826);  3,  Sdinabel  (Ramm.,  4th  Suppl,  117);  4,  Ebblnghaus  (ib.);  5,  Rammelsberg 
(J.  pr.  Ch^  IxxrvL  340);  6-8,  Geuth  (Am.  J.  Sci.,  H.  xxiii  419): 


Bastnaes 

Mosen 

Sieg, 


L 
1 
3. 
4. 
5. 

e. 
1. 

&  ICssouri,  Sieg, 


u 


Mineral  Hill,  Sieg. 
Sieg. 


It 


S 

38-50 

42-52 

41-98 

42*30 

43  04 

39-70' 

41-15 

41-54 


Co 

43*20 
53-35 

22-09 
1100 
40-77 
25-69 


Ni 


33-64 
42-64 
14-60 
29-56 
[50-76] 
21-34     30*53 


Cu 

14-40,  gangue  0*33 =99*96  Hisinger. 
0-97=98*87  Wemekink. 

=  1 00  SchnabeL    G.  =4-8. 

=  100*63  Ebb.     a.=5*0. 

0-49=98-90  Ramm. 
2-23,  Insol.  0  45=99-59  (Jenth. 
8-68,  InsoL  1-26=100  Genth.  [(Jenth. 
,  Pb  0-39,  Cu,  Sb  tr.,  Insol.  1-07=98-24 


etc. — ^The  variety  from  Miisen  gives,  in  the  dosed  tube,  a  sulphur  sublimate ;  in  the 
open  tabe,  solphurous  fumes,  with  a  faint  sublimate  of  arsendus  acid.  B.B.  on  charcoal  gives 
aisenijal  and  sulphurous  odors,  and  fuses  to  a  magnetic  globule.  The  roasted  mineral  gives 
with  the  fluxes  reactions  for  nickel,  cobalt,  and  iron.  Soluble  in  nitric  acid,  with  separation  of 
sulphur. 

Obs^ — In  gneiss,  with  chalcopyrite,  at  Bastnaes,  near  Riddarhyttan,  Sweden ;  at  Muson,  near 
Siegen,  in  Prussia,  with  heavy  spar  and  spathic  iron ;  at  Siegen  (8iegenite)f  iu  octahedrons ;  at 
Hn^  la  Motte,  in  Missouri,  mostly  massive,  sometimes  octahedral  and  cubo-octahedral  crystals; 
and  at  Mineral  Hill,  in  Maryland,  in  a  vein  in  chlorite  slate,  witli  chalcopyrite,  bomite,  blende, 
pyrite,  etc. 

Alt. — Oocars  altered  to  yellow  earthy  oobalt  so-called  {gelb  ErdkobaUit  which  is  a  mixture  of 
«jthiite  and  pittldte. 


.« 


82.  OABROIiUTI].  Ffaber,  Am.  J.  Sd.,  IT.  xiiL  418, 1852. 

Isometric.  Rarely  in  octahedrons.  Massive.  Fracture  subconchoidal 
or  uneven. 

H.=5'5.  G.=  4*85,  Smith  and  Brush.  Lustre  metallic.  Color  light 
Bteel-gray,  with  a  faint  reddish  hue. 

Oompi— Cu  S  -f  Oo'  S* ;  or  its  equivalent  6u  S  +  Co  S  +  Co  S*  (obtained  by  doubling  the  number 
of  atoms),  which  may  be  written  2  (^  6u  +  i  Co)  S  +  3  Co  S':  analogous  to  Cuban.  Analyses* 
1-8,  Smith  and  Brush  (Am.  J.  ScL,  IL  xvL  3G7) ;  4,  Gtenth  (ib.,  xxiiL  418): 


1.  Patapsco  mine 

2.  " 
8.  " 
4.            " 


S  Co  Ni  Fe  Cu  As 

41-93  37-25  1-54  1-26  17-48  <r. = 99-46  S.  &  B. 

40-94  88-21  1-54  1-55  17-79  <r.  =  1 00-03  S.  &  B. 

40-99  37-65  1-54  1-40  1918  <r.  =  100-76  S.  &  B. 

41-71  38-70  1-70  0-46  17*55,  quartz  0-07  =  100-19  G. 


Rber  obtahied  in  an  incorrect  analysis  (1.  c.)  S  27-04,  Co  28-50,  Ni  1-50,  Fe  5-31,  Cu  32-99,  As 
Hi,  aflica  2-15=09-30. 

Pyr.— like  siegenite,  except  that  the  roasted  mineral  reacts  for  copper  with  the  fluxes. 

Obi.~In  Carroll  Co.,  Maryland,  at  Patapsco  mine,  near  Finksburg;  and  also  at  Springfield 
■use,  nsodated  and  mixed  with  chalcopyrite  and  chnlcocito. 

tbk  species  may  prove  to  be  identical  with  the  Bastnaes  linnasite  (or  true  linnseite),  on  a  new 
ttttlTsis  of  the  latter,  both  being  cupriferous. 
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J :  ;>,     U.:^,  fl*  '>>«*;•.  irr**  />?  I«>-  CrUt.  t3-i.  ITTs :  Mis*  ie  CoUJ 

T;h-7irll>.  '^AaX    RfAU^oM^t  //oMir'A^  lUivil-.,  U5,  ISIS.    SiEJl&De  A^  Tr.  a.  SM,  19U. 


t*orfi«^rif%  (>\r^iTy^\  plarl*^j :  0. 1.  2-2.  71  als-j  an  nndetermizicd  tetnhex- 
Hht'Arott.  Fifrnn^  1.  2,  5,  ^».  S,  '*.  Cleava^re:  <X'tahedral.  distinct.  Cnluey 
ill  tra/'^r'^.     Al.v/  fnamive  and  in  reticulate^l  and  other  imitative  ehapo. 

II.  5',i  -0,  ^j,=:^;'4  to  7'2.  Lustre  metallic.  Col«>r  tin- white,  indm- 
ifi;(,  wliuij  mai^iv*?,  to  Rt^-el-trray.  sometimes  iridescent,  or  graTish  firom 
tarnirli.     Streak  ^rayi^h-Wack,     Fracture  granular  and  uneven.  *  Brittle. 

Comp.f  Var. — Vm  typical  kind  (Co,  Fo.  Xi  >  Ab'=  (if  Co.  Fe.  and  Xi  be  preMot  in 

A  fMrni/r  7  ^'  J ,  ry^Miit  'i'  I,  riir:k«?l  'r.j.  iron  O^i^  1 00.  It  is  probable  that  nidsel  u  nerer 
ii|tti//<Jt(li  not  tU^U7''U'*\  in  N^iriKr  of  iUn  ('arlifrr  analyses;  and  in  some  lands  ii  is  the^ 
I'll';  viiri<-ti«fM  \naMtA  on  tlK;  fiPO|y/rtionH  of  or;lialt.  nickel,  and  iron,  are  the  faDovin^: 

Viir.  I,  OflniUir.;  Kmaltijkf.    (.'oniains  little  nickel  or  iron. 

*L  Sir*MifKftjvji ;  Cifi/iA!VTfiiTK  JiretOi.  (13.  H.  Ztfc^  iv.  1M5 ;  WeissnidreUdes  pc  WeiasmcMn^ 
Ar4inik.Niik<-l,  ^/rr//}. ;  WIjIUj  Nickel;  Kammelsber^t  i/au/.,  Handb.,  500.  1»45;  Cfaatfaamito 
/Ifirjh,  Am,  J.  H«ri.,  xlvii.  liril,  1>'44).    (.'ontainr.  much  nickel,  the  cobalt  simetimes  neailj 

!!.  f'hri/frffiui ;  HAfrUtHtTK  Ihe.ith.  (Grauer Spciskobold  Warn,;  Eisenkobalterz  Hamtm. ; 
kolHilikii'N  V.  Ktttt,).    Contfiins  over  10  p.  c.  of  iron  with  cobalt,  or  withcobah  and  nickeL 

Mill  tti<i  nUtum  proiKirtioii  of  arsenic  and  other  elements  often  varies  much  from  the 
fihovit  Ntfitf^fl,  And  witfioiit  (.vrrreHiHinrlenrx)  with  the  three  groups  just  pointed  oaL    Thtm 
tionn  Umu\  to  tti«  followinK  K^'^'Ups,  as  distinguished  by  Rammelsberg,  which,  hoireTrer, 
or  liiHN  with  on<i  nnoih«*r: 

A.  <  oniiMmitlofi  II  Am*,  with  R=0),  Fe,  and  some  NL    Includes  some  of  NoSb  1,  2,  and  3,  abofA 

h.  11  An*,  with  K    Ni,  Fn,  and  some  Co.     Includes  most  cfUoanOiUe,  Na  2.    AnaL  6  toll. 

i\  It  An  (  11  An*.     Anal.  13  U)  16.    Includes  some  of  Kos.  *2  and  3. 

|).  II  An*  f  2  U  Ah*.  Anal.  10  to  21.  Includes  some  of  1  and  2.  In  this  last  the  anenk^  eonafr 
IiiImn  73     7d  p.  (<,,  iind  ilio  mitieml  approximates  to  Skutterudite. 

AniilyNtiN  :  H(«rloH  A.  1,  Vtirnmtnipp  (PokKm  xlvlii.  506);  2,  Hofmann  (Pogg.,  zzr.  485);  1^ 
KiilH'tt  (Orinidx.  Min.,  300);  4,  ICliiuor(llamm.,  6thSuppl,  *225);  5,  Lange (BamoL,  Min.  Ch^24).« 
HiTli'N  II,  (I,  llonth  (Am.  J.  Hi!l.,  zxlz.  241);  7,  Rammelsberg  (J.  pr.  Ol,  Iv.  486) ;  S,  9,  id  (lift 
Miippl..  Ki) ;  10,  F.  Murinn  (Vogl's  Min.  Joanh.,  156);  11,  0.  U.  8hepard  (Am.  J.  ScL,  zlvii  351); 
I'i,  Upnlli(TliiN  MIn..  61*4,  1864).— Series  C.  13,  Juckcl(Rose*8  Kiyst  Ch.,  53);  14,  Bammds- 
liiMK  (6Mi  hupfil.,  2*J6);  16,  Kiilvotal  A  Wertheim  (These,  Paris,  1854,  79).— Series  D.  16b 
hii.inii'vtT  (iiol.  Anr..  (lott.,  1H17,  7-2);  17,  Sartorius  (Ann.  Ch.  Pharm.,  bm.  278);  18,  19,  B.  W 
Mull  (U'ono'n  KiyNt.Cii.,  62);  20,  Karstedt  (llamm.,  6th  Suppl,  225);  21,  Marian (L  &): 

A 


II 


As 

Co        Nl 

Fe 

Cu 

1. 
'J. 
Jl. 

4. 
6. 

'hiniilN^rg 

Molniooliitrg 
It 

UioolirlNdt>rf 
H«ilinool)ttrg 

(;u-4rt 

70'37 
7 1  08 
08-73 
73-65 

23-44    

l.S-06     1-70 

»-44   

10-37   12-15 

0**J8  14-49 

4.95 

11-71 

18-48 

2-30 

5*20 

,  S  0-90=98-76  Varr. 

1-39,  SO-66,  Bi  001=99-88 Hafta 
tr.    S  ir.,      Bi  1-00=100  KoK 
0-45— 100  Klfluer. 
,  S  0-27=99-79  Lange. 

(1. 

i>r  iiiltiiirnl  of  unni 

.  7,  0-4 1 1 ;  8  and  9,  6-735 ;  10,  6-28— 6*89. 

It. 

7. 

M. 

\K 
10. 
11. 

r.'. 

UiitrholMdorf 

Alloiuimt 

KiiniNditrr 
tt 

.loiiohliitNlhul 

Clmthmii,  CU 
ii 

72-04 
71-11 
70-84 
70-U3 
71-47 
70-00 
70-11 

3-37  20-74 

18-71 

28-40 

—  sn-BO 

a-(i2  21-18 
1-36  12-19 
3-H2     U-44 

3-25 

6-82 

tr. 

ir. 

2-83 

17-70 

11-86 

=100  Booth. 

,  8  2-29 -98-93  Bamm. 

=98-74  Bamm.  - 

— 100*43  Rflmm. 

0-29,  S  0-68-99-97  Marian. 

=101-21  Shepard. 

,  S  4-78=100  Genth. 

U     (}.  of  niln.  ofrtnal.  13,  0-84;  14,  0-374. 

18.  Ui<«o)iolNdorr           0002  21-21    11*00  1*90,  8  049,  Bi  0*04=101-26  J&oM. 

14.  '«                     00-42  10-80  26-87  0*80  ^  S  2*11  =  100  Bamm. 

15.  Sohnooborg            5871      3-0136-00  0-80  ^,  8  2*80=  100*82  Saly.  &  W. 
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Dl  a.  of  mm.  ofanaL  19,  6*537 ;  21,  6-807. 


16.  Btechdadorf 

17.  " 

18.  " 

19.  Sdmeeberg 

20.  " 

21.  Joachimsthal 


As 

74-21 
78-63 
76*09 
76-86 
74-80 
74*62 


Co       Ni 

20-31  

9-17  14-06 

4*56  12*25 

8-32  12*04 

8-79  1-2-86 

11-72     1-81 


Fe       Cu 


8-42 
2*24 
6*82 
6-52 
7*33 
6*26 


0-16,  S  0'88=98*98  Strom. 

,  S  0*94=99*94  Sartoriufl. 

=99-72  Bull 

0-94=98-67  Bull 

,  8  0-85=99*63  Karat 


l-OO,  S  1-81=99-72  Marian. 

J.  ll  Smith  found  over  8  p.  c.  of  copper  in  a  sroaltine  fVom  Atacama,  hia  analysis  affording 
(6ini88*8  Ezped.,  iL  102)  As  70-85,  Co  24-18,  Ni  1*23,  Fe  405,  Cu  8*41,  S  0-O8=l0u-75. 

Pyr.,  •tc — ^In  the  closed  tube  gives  a  sublimate  of  metallic  arsenic;  in  the  open  tube  a  white 
nbliiiiate  of  arsenoos  acid,  and  sometimes  traces  of  sulphurous  acid.  B.B.  on  diarcoal  gives  an 
traenical  odor,  and  fuses  to  a  globule,  which,  treated  with  successive  portions  of  borax-glass, 
affords  reactions  for  iron,  cobalt,  and  nickeL 

OIm. — Usually  occurs  in  veins,  accompauying  ores  of  cobalt  or  nickel,  and  ores  of  silver  and 
oopper;  also,  in  some  instances,  with  niccolite  and  arsenopyrite;  often  having  a  coating  of 
aniobergito. 

Oocars  with  sUver  and  copper  at  Freiberg,  Annaberg,  and  particularly  Sdmeeberg  in  Saxony; 
nt  Joacidiiisthal  in  Bohemia,  the  reticulated  varieties  are  firequently  found  imbedded  in  calc  spar, 
and  also  at  Wheal  Spamon  in  Cornwall ;  at  Riechelsdorf  in  Hesse,  in  veins  in  the  copper  schist ; 
at  Tonaberg  in  Sweden ;  AUeroont  in  Dauphin^ ;  at  the  silver  mines  of  Tres  Puntas  and  others  in 
Ghifi,  but  only  in  small  quantities  Also  in  crystals  at  Mine  La  Motte,  Missouri.  See  analyses 
above  for  the  varieties  at  these  localities. 

At  Chatham,  Conn.,  the  chloanthite  (chathamite)  occurs  in  mica  slate,  associated  generally  with 
arsenopyrite  and  sometimes  with  uiooolite. 

This  species  and  the  oobaltite  were  confounded  by  the  mineralogists  of  last  century;  and 
although  right  chemical  distinctions  were  early  indicated  by  those  of  Sweden,  doubts  ooutinued 
ontii  the  analyses  by  John  and  Stromeyer  in  1811  and  1817.  Rom^  de  Lisle  brought  out  and 
Iguzed  correctly  the  crystallographic  distinctions  in  1772  and  1783;  but  the  value  of  his  deter- 
Bunations  were  not  generally  appreciated. 

Alt. — Occurs  altered  to  erythrite  (arsenate  of  cobalt),  a  change  due  to  the  oxydation  of  the 
anmic  and  cobalt  on  exposure  to  moisture. 

84  BKnTTBRUDrrB.  Tesseral-Kies,  Hartkobaltkies,  BreiiK,  Fogg.,  ix.  115, 1827.  Arsenik- 
kobaltkiea  Scheerery  Fogg.,  xlii.  546,  1837.  Hartkobalterz  Eduam,^  Handb.,  69,  1847.  Skut- 
temdit^OHi,  Handb.,  560,  1845.    Modumite  Nicol,  Min.,  457,  1849. 

f 

Isometric.    Observed  planes  0,  7,  1,  2,  *,  2-2,  i-3,  2-f.    Fiffs.  1,  2,  3,  10.  . 
Cleavage :  cubic,  distinct ;  /,  in  traces.     Also  massive  granular. 

H.=6.     G.=6-74— 6-84.     Lustre  bright  metallic.     Color  between  tin- 
white  and  pale  lead-gray,  sometimes  iridescent. 

Oomp. — Co  AB'=rArsenlo  79*2,  oobelt  20'8=100.    Analynes:  1,  Scheeror  (La);  2,  3,  Wdhler 
.,xliiL591): 

1.  Skntterud  As  77*84        Ck>  2001        Fe  1'51     S  0-69=100*05  Scheerer. 

2.  "         crysL  792  18*5  l-8=990  Wohler. 
8.         "         mass,           79*0                19-5  l-4=99-9  Wohler. 


Pyr.— Reactions  like  those  of  smaltite,  but  gires  a  more  copious  sublimate  of  metallic  arsenic 
io  ^  closed  tube. 

Obt.— From  Skntterud,  near  Modum,  in  Norway,  in  a  homblendic  gangue  in  gneiss,  with 
iphene  and  oobaltite,  and  the  crystals  sometimes  implanted  on  those  of  oobaltite. 

BS,  CX>BALTIT£I.  Ck>baltum  cum  ferro  sulfurato  et  arsenicato  mineralisatum,  Glants-Kobolt 
Iit((r.  Tunaberg),  OransL,  213,  1758  Mine  de  Cobalt  blanche  de  Lisle,  Crist,  834,  1772.  Mine 
^  Cobalt  arsenico-Bulfureuse  de  Lisle,  Crist.,  iiu  129,  1783.  Glanz-Kobold  Wem.  KobalU 
&lm  GemL  Cobalt  grls  pt.  H.  Glanoe  Cobalt;  Bright-White  Cobalt  Qlanzkobaltkiea 
Glock,  Grundr.,  1881.    Cobaltine  Bead.,  Tr.  11  450,  1832. 

Isometric;  pyritohedral.    Observed  planes,  as  in  the  annexed  figure; 
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f.  46,  17.     Cleavage:  cubic,  perfect.    Planes  0  Btriated.    Also  maemTe, 

granular  or  compact. 

H.=5-5.  G.=6-6-3.  Lustre  metaUie.  Color 
silver-white,  inclined  to  red ;  also  steel-gray,  with 
a  violet  tinge,  or  erayisli-black  when  containing 
raucli  iron.  Streak  grayish-black.  Fracture  un- 
even and  lamellar.     Brittle. 


Oomp.,  Var.— Co  S'  +  Co  As',  or  Go  (S,  AB)'=Sulphnr  19-S, 

ftrsenic  462,  cobalt  35'5  =  1D0.    The  oobalt  is  aometimeB  largelj 
replaced  b;  iron,  and  Bparing)/  bj  copper. 
Var.  I.  Ordinary.     CoDtBins  litlle  iron.     A.nsL  1—6. 
2.  Ftrriferma ;  Febrocobaltitb  (Stablkobalt  Ramm^  4th  EappL, 
lie,  ethSuppL  148,  1853;  FtrrocObaltinB  Ziorul,  Mio,  68,  ICSI). 
Conlaioa  much  iroD(BaaL  7 — 9);  froai  Ihe  Haoiberg  mine.  Segeo. 
AoalTsen;  1,  StromeTer  (Schw.  J.,  liz.  3»G|:  i,  t^hnabel  (Kamm.,  Sd  SuppL,  66);  3,  Unberdt 
(IUmni.,4thSupp],  lis);  1,  Patera{Jb.);  5,  E^bingbaus  (ib.);  6,  7,  Schnabel  (ib.);  B,  Sdmabd 
(ib.,  6lh  SuppL,  149);  9,  Heidiugsfcld  (ib.): 


Ab 


Co 


Skutterud 

!0'08 

43 'ie 

SicRen 

1910 

44-76 

Skutterud 

ao-2B 

42-97 

Sicgen,  mamw 

•^  '?(.»«« 

19-98 

4-J-5S 

20-88 

42-94 

"          " 

19-08 

48-14 

9-62 


8 -23=:  9  9-87  Stromeyor. 

6'39  =  )00  SchnabeL 

3-42,  quarts  l-63=100-34  BbblnghaoB. 

16^  =  99-99  SchnabeL 
26-98  Sb  2-^4=100  SchnabeL 
28-03=  100-Id  SchnabeL 
24  99,  Sb  1-04,  Cu  2-38,  giuigueO-62=100-76Hcld. 

The  analjBos  of  supposed  cobaltlto  bj  Palora  and  Ilubcrdt  are  giTeo  under  AuxjCLAarrs. 

Pyr^  etc,— Unultered  in  the  closed  tube.  In  the  open  tube,  gives  Hulpbiiroua  fumes,  and  ■ 
crjstalliuti  siibllmnte  of  arseuoua  acid.  B.B.  on  charcoal  gives  off  sulphur  and  arsenic,  aud  fusel 
to  a  magDCtic  globule;  vrith  borax  a  cobalt-blue  color.  Soluble  in  worm  nitric  acid,  separating 
erseuouB  add  uud  sulphur. 

Obi>— Occurs  at  Tunabcrg,  Riddarhjttau,  and  Hokausbo,  in  Sweden,  in  large,  splendid,  welt 
dcQned  cryiitBls ;  also  at  Skutterud  in  Norway.  Other  locoUties  are  at  Querbacli  iu  Silesia,  Simn 
in  Westphulia,  and  Botallack  mine,  near  St.  Just,  in  ConiwalL  The  most  productive  minea'are 
those  of  Venn  in  Swcdcu,  where  it  occurs  in  mica  slate;  thuaa  minea  were  Qrat  opened  in  1809. 

Tliia  sgn'cics  and  smaltito  atTord  the  jp^ater  part  of  the  smalt  of  commerue.  It  is  also  emplofed 
i[i  porcelain  poiuting. 

80.  aERBDORPFITE.  Nicoolum  Ferro  et  Cobalto  Arsonicatis  e(  Snlpburetis  mtneraliuton, 
Kupfemickel,  pt  IwAilfvar.  1^.  LooE),C>()tuit.,  218, 1TS8,  Ak.  KStockh.,  1761,1754.  [Thespeciea 
later  takeu  for  Kiipfemicko!  and  Cobalt  ore,  until  1818.]  Kickelghuiz,  Weiaaaa  Nickelera,  Pfaf, 
Schw.  J.,  ixii.  260,  1818;  Iterz.,  Ak.  H.  Slockh.,  1820.  Sulfo-araamnre  de  nickel  fimd,  1824. 
Nicketaraenikghini,  Nlckolarsonikkiea,  ArBpniVnickelglanz,  Germ.  Hickel  Glance.  Disomos* 
Beud.,  Tr„  it  419,  1832.  Tombazite  pt.  Breilh.,  J.  pr.  Ch.,  it.  33U,  18Sa.  Gorsdorfflt  (ft. 
Sdiladming)  pL  Lotix,  Fogg.,  Iv.  Gu3,  1842.     Amoibit  pt.  v.  Kob.,  J.  pr.  Ch.,  xxsiiL  402,  1844 

Isoinetric;  pyritoliedral.  Observed  planes  O,  t,  i-2.  Figs.  2,  6,  7,  46. 
Cleavage :  cubic,  rather  perfect.     Also  lamellar  and  granular  massive. 

H,=:5-5.  G.=5"6— GO.  Lustre  metallic.  Color  Bilver-wliite — steel- 
gray,  often  tamidbed  gray  or  grayish-black.  Streak  grayish-black.  Frac- 
ture uneven, 

Oomp^  V«r,— Norraul,  Ni  S'+Ni  As',  or  NifS,  A8)'=ATaenlc4B-5,Hulphnr  19-4,  oldiel  36-1  = 
lOi.  But  the  composition  varies  in  atomk;  proportions  rather  vridel;,  and  the  spedea  is  not  yet 
fuUv  uuderslood. 

Var.  1.  XornuU.    Having  the  above  composition. 
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2.  L5we*a  gtrsdarfflt  (No.  10)  affords  1  [Ni  S'  +  Ni  As^  +  i  nlccolite  (p.  60),  oorrospotiding  to 
At  ratio  for  As,  S,  Ki,  3  :  2  :  3.  Lcm-e  deduced  4:3:4,  the  formula  from  which  would  differ 
oqIj  in  the  last  member  being  \  niccolite.     Anal  9  falls  in  with  this  formula. 

3.  Von  Kobell's  amoHnta  (anal  17)  afforded  him,  4  As-H8  S-h4  Ni= Arsenic  47-4,  sulphur  15*2, 
nidcel  37*4.  4  As  +  3  S  +  4^  N*  is  nearer  the  analysis.  The  mineral  occurs  at  Lichtenberg  in  the 
flchtelgebirge  in  light  steel-gray  octahedrons,  having  H.=4. 

4.  II.  =4.  Pless's  analyses  (Nos.  12-14),  and  also  Bogen's  of  the  ore  of  Siegen  (No.  15),  corre- 
spond to  2  Ni  S  +  Ni  As^    This  ore  may  be  named  ples^iiU, 

5.  DcibachauiU.  Anal  18  corresponds  to  At  ratio  for  As,  S,  (Ni,  Fe,  Co),  2:1:2,  giving  the 
formula  1  [R  SVH  As^  +  2  niccolite. 

Analyses:  1,  Berzelius  (L  c.);  2,  Rammelsberg  (Pogg.,  Ixviiu  511);  3, '4,  Schnabel  (Verh.  Ver. 
Bonn,  YilL  307,  Ramm.  Min.-Ch.,  65);  5,  Bergemann  <  J.  pr.  Oh.,  Ixxv.  244);  6,  Dobereiner  (Schw. 
J^  xxtL  270);  7,  Rammelsberg  (Handw.,  iL  14);  8,  Heidingsfeld  (Ramm.,  5th  Suppl.  174);  9-11, 
L5we  (Ramm.,  2d  SuppL,  102,  Pogg.,  Iv.  503;;  12-14,  Pless  (Ann.  Ch.  Phami.,  IL  250);  15,  Bogen 
(B.  H.  Ztg..  zziii  55);  16.  Bergemann  (J.  pr.  Oh.,  Ixxix.  412);  17,  y.  Kobell  (J.  pr.  Oh.,  xxziiL 
402);  IS,  ZorjOu  (Anz.  Ak.  Wien,  1866,  173): 


1.  Loos,  Sweden 

2.  Harzgbrode,  O.  5*65 
Musen,  crysL 
Elms,  viassive 

**     crysL 
Kamsdorf 
Lobenstein 


3. 
4. 
5. 

6. 
7. 
8. 
9.  Prakendorf 

10.  Schladming,(rerM2or^. 

11.  "       G.  6*7— 6-9 

12.  "    crysL,  G.  6*64 
13. 
14. 

15.  Siegen 

16.  Ems,  masHve 

17.  AmcnbOe,       G.  6*08 

18.  DobsdiAU 


*« 


44 
« 
II 


As  8 

45*37  19  34 

44*01  18*83 

4602  18  94 

38-92  17-82 

4502  19*04 

48*  14- 

4802  2016 

46*12  18-96 

4610  10*25 

49-83  U13 

42  52  14  22 

3904  l0-:;5 

39*88  16-11 

39*40  16-91 

37*52  17*49 

83*25  21*51 

45-3  i**  14*00 
49*73       9*41 

*  with  some  Ou. 


Oo 

0*92»,  Si  0  9=100*58  BeraeUua. 

Sb  0-86=100  Ramm. 

=100  Schnabel. 

2-23,  Cu  2*75=101*96  Schnabel 
0*27,  Sb  0*61=10014  Bergemann. 

=100  Dobereiner. 

=100  Rammelsberg. 

0-60,  Cu  0*11,  Sb  0*33=100-97  Held. 

=  100  Lowe. 

=99*65  Lowe. 

quartz  1*87=99*12  L6we. 


1412=100*23  Pless. 

0*83=99-69  Pless. 

2*88=100  Pless. 
=100- 17  Bogen. 

1-64,  Cu  401,  Sb  0*62  =  100*46  R 

tr.,  Pb  0*82  =  100  Kobell 
7*46,  Si  1-63=99-26  Zerjau. 

«  with  some  Co. 


Pyr.,  etc — In  the  closed  tube  decrepitates,  and  gives  a  yellowish-brown  sublimate  of  sulphid 
of  arsenic.  In  the  open  tube  yields  sulphurous  fumes,  and  a  white  sublimate  of  arsenous  acid. 
B3.  on  diarooal  gives  sulphurous  and  garlic  odors  and  fuses  to  a  globule,  which,  with  borax-gluss 
giTes  at  first  an  iron  reaction,  and,  by  treatment  with  fresh  portious  of  the  flux,  cobalt  and  nickel 
ire  successively  oxydized. 

Decomposed  by  nitric  acid,  forming  a  green  solution,  with  separation  of  sulphur  and  arsenous 
idi 

Obs. — Occurs  at  Loos  in  Helsingland,  Sweden ;  in  the  Albertine  mine,  near  Harzgerodo  in  the 
Han,  with  chaloopyrite,  galenite,  caldte,  Huor-spar,  and  quartz ;  at  Schladming  in  St  yria ;  Kams- 
dorf in  Lower  Thuringia ;  Uaueisen,  near  Lobenstein,  Voigtland;  at  the  quicksilver  mine  (anal 
4)  and  at  Pfingstweise  (anal  5),  near  Kms.  Also  found  as  an  iucrustation  of  cubes,  with  planes  1 
and  2-2,  on  decomposed  galenite  and  blende,  at  Phenixville,  Pa. 

87.  UIiTiMANNITB.  Nickelspiesglascrz  (fr.  Siegen)  UUmann  {his  discov.  in  1803),  Syst-Tab., 
166,  379,  1814.  Nickelspiessglanzerz  Ilansm.^  Handb.,  192,  1813.  Antimonnickelglanz,  Nick- 
elantimonglanz,  Antimon-Arseniknickelglanz,  Germ.  Nickel  Stibine ;  Nickeliferous  Gray  An- 
timony.   Antimoine  sulfure  nickelifere  //.,  1822.    Ullmannit  Probd,  1843. 

Isometric.  Observed  planes,  (?,  1,  //  f.  5,  6,  7.  Cleavage:  cubic, 
perfect.    Occurs  also  massive ;  structure  granular. 

E=5— 5-5.  G.=6-2-6-51;  6-352— 6-506,  Harzgerode,  Ramm.  Lustre 
metallic.     Color  steel-gray,  inclining  to  silver-white.     Brittle. 

Comp.— Ni  8*4- Ni  (Sb,  As?,  Ramm.,  or  Ni  (S,  Sb,  A8)'=(arsonic  excluded)  Nickel  27-7, 
atimony  57%  sulphur  15*1=100.   The  arsenic  is  sometimes  wanting,  as  in  anal  3,  4.  Analyses* 
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1,  Klapro(;h  (Beitr.,  yL  329);  %  UUmann  (Sjst  tab.  Uebera.,  394);  3,  4»  H.  Bo8e(Pogg^  xw.  688) 
6,  Ramxnelsbeig  (Pogg.,  bdv.  189): 

As  Sb  S  Ni 

1.  Freasberg  11*75        47*75        16*26        25*25=100  Klaproth. 

2.  Siegen  9*94        47*56        16*40        26*10=100  UUmann. 

3.  "  55-76        16-98        27-36=99*10  H.  Rose. 

4.  "  54-47         15-55        28*04=98*06  H.  Rose. 

6.  Harzgerode  2*65        6084        17*38        29*43,  Fe  1*83=102-13  Bamm. 

Pyr.,  etc. — In  the  closed  tube  gives  a  faint  white  sublimate.  In  the  open  tube  sulphurous 
and  antimonous  fumes,  the  latter  condensing  on  the  waUs  of  the  tube  as  a  white  nou-volatik 
sublimate.  B.B.  on  charcoal  fuses  to  a  globule,  boils,  and  emits  antimonous  vapors,  whidi  coat 
the  coal  white ;  treated  with  borax-glass  reacts  like  gersdorfflte.    Some  varieties  contam  arsenic. 

Decomposed  by  nitric  acid,  forming  a  green  solution,  with  separation  of  sulphur  and  antimonous 
acid. 

Obs. — Occurs  in  the  Duchj  of  Xussau,  in  the  mines  of  Freusbargi  with  galenite  and  dialoopy- 
rite ;  in  Siegen,  Prussia ;  at  Harzgerode  and  Lobenstein. 

Rammelsberg  calls  an  ore  from  the  Harz  boumanii'nickelgUsns^  It  occurs  in  cubes ;  H.=4*6w 
G.=5*685— 5-706.    Analysis  (Pogg.,  Ixxvil  254): 


As 

Sb 

S 

Ni 

Co 

Pb 

Cu 

Fe 

28*00 

19*53 

16-86 

27*04 

1-60 

6-13 

1*83 

0-51=100 

It  comes  from  Wolfsberg  in  the  Hans. 

88.  OORTNTTXl.    Korjnit  v.  Zepharovkh,  Ber.  Ak.  Wien,  U.  117,  1865. 

Isometric    In  octahedrons,  with  convex  faces.    Also  in  globnlar  gronps. 

H.=4-5-5.  G.=5-994;  5-95-6-029,  v.  Z.  Lustre  metaUic  Color 
silver- white,  inclined  to  steel-gray  on  fresh  fracture ;  streak  black.  Opaque. 
Fracture  uneven. 

Oomp. — Ni  S*+Ki  (As,  Sb)',  or  like  uUmannite,  and  differing  in  that  the  arsenic  present 
exceeds  in  amount  the  antimonj.    Analysis :  v.  Payer  (L  c.) : 

As  Sb  S  Ni  Fe 

87-83  13-45  1719  28*86  1*98=99*31 

Vyr^  etc. — In  the  open  tube  affords  sulphurous  acid  and  a  crystalline  white  sublimate.  Id 
the  mattrass  also  finally  a  narrow  yellowish-red  and  a  broader  yellow  zone.  B.B.  on  oharooal 
fuses  easily  at  surface,  yielding  fumes  of  sulphurous  acid  and  antimony.  With  boraz-^^asa 
reactions  of  iron,  cobalt,  and  finally  nickel,  with  an  arsenical  odor. 

Obs. — From  Olsa,  in  Oarinthia,  with  boumonite ;  crystals  about  2^  nun.  through. 

Named  from  K«pvyi},  a  civb, 

89.  IiAXTRITI].    Laurit  Wotder,  Ann.  Oh.  Pharm.,  czxxiz.  116. 

Isometric.  In  small  octahedrons,  with  faces  of  the  cube,  and  2-2,  t-2. 
Cleavage:  octahedral  distinct. 

H.  above  7.  G.=6'99,  v.  Waltershausen.  Lustre  mefallic,  bright. 
Color  dark  iron-black ;  powder  dark-gray.     Brittle. 

Oomp.~Sulphid  of  osmium  and  ruthenium.  Perhaps  1 2  Eu*  S* + Os  S\  or  Bu  S*  [ + iHr  Bu*  Oe] 
=Sulphur  8-2*12,  Bu  62*88,  Os  5-00=100.    Analysis:  Wohler  (L  a): 

S  81*79  [OsS-OB]  Ru  66*18=100 

The  osmium  was  determined  by  the  loss,  and  the  ruthenium  was  not  wholly  pure  fh>m  it^  the 
amount  used  for  analysis  having  been  but  0-3145  grain. 

Pyr.,  etc. — ^Heated  it  decrepitates.  B.B.  infusible,  giving  first  sulphurous  and  then  osmio  acid 
fumes.    Not  acted  upon  by  aqua  regie,  or  by  heating  with  bisulphate  of  potash. 

Obs.^ — ^From  the  platinum  washmgs  of  Bomea  Found  among  fine-grained  platinom  whioh 
bad  been  brought  from  Borneo. 
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90.  MABOASTTB.  Not  Uardbuite  [-OiTBt.  Pr^te]  Arab^  Agric.  1546 ;  SendsO,  I7!6 ;  WaH, 
1741;  OinML,lT5S;  XiwL,  1168;  dcLijfa,  1TB3.  T  Eyrites  arganteo  oolore,  (?n-in.  WasBerkiM 
o.  Welsserkles,  Agrie.  Interpr^  4T1,  1S46;  Forruta  jecoru  oolore,  fferTn.  Leberora,  pt^  Afric^ 
lb-,  469.  Tattenkiea  [=WaueTkies]  pt,  Pjril«3  fUscut  pt,  P.  aquosus  pt.,  Wall.,  119,  'T47. 
Swarwvlkiel  pt  OronA,  184,  1768.  Pvritos  UmcUosus  Aim.,  Uthoph.,  ii.  108,  1772  P. 
■qnoflilBT  id.,  107.  PTiitoB  thomboidalea  pt.  de  ImU,  Criat.,  1773,  iiL  24S,  ITSS.  Pyrltei 
lamellenae  en  crStes  de  ooq[=Cockscoml)  PirrLtea]  fbrsL,  Gat.,  1772;  dtLitU,  Orist,  iii.  3^2, 
1TS3.  Fyntet  fliscna  lametloaua  Wall,  U.  134,  1778.  Strahlktes,  Leberkios  [=RadiBted 
Pjmtea,  Hepatic  Pyritea]  pt,  Wtm.,  Bergm.  J.,  1789.  Fer  folfurd  var,  radi^  H,  Tr.,  leoi, 
Sron^,  Tr.,  1807.  Wouerkiea  (Dichter  a  Leberkiea,  Strahlkies,  Haarkiea  pt.)  Eduem,, 
Hudb.,  14B,  1813.  Far  aulfdre  blano  pt  S.  White  Pjritea  JiJan,  Ifio.,  18t4.  Fer  toinird 
priamatique  riianiboicUle  Bonn.,  Oat,  SOI.  19L7.  Prianatic  Iron  PyriMs  Ja/rut.,  iiL  29T,  1820. 
EammkieB,  Speorhiea,  Zellkies  pt,  Oena.  Oookscomb,  Spear,  and  Oellular  P/ritei.  kUrkasit 
HaiiL,  Handb.,  467,  S6I,  1815. 


Orthorhombic.     I A  /=106°  6',  O  A  1-1=1! 


:  b  :  c=l-5737  : 1 : 


0  A  1=116°  55'        1  A  I,  mac.,=115°  10'         1-i  A  l-i=64''  52' 
O  A  i-t=158  27        1  A  1,  brach.,=89  6  1-i  A  l-i=80  20 

O  A  l-iE=130  10       1  A  1,  b(is.,=12(t  10  /A  i-i=126  57 

Cleav^e:  /rather  perfect;  1-t  in  traces.  Twins:  plane 
of  composition  /,  soraetiinea  consisting  of  five  indiviauala, 
united  by  the  acute  lateral  angle  (f.  97) ;  also  others  with 
composition  parallel  to  l-».  Also  globnlar,  reniform,  and 
other  imitative  shapes — structure  straight  columnar;  often 
masaive,  columnar,  or  granular. 

H.=6— 6-5.  G.  =4-678 -4-847.  Lustre  metallic.  Color 
pale  bronze-yellow,  sometimes  inclined  to  green  or  gray. 
Streak  grayish  or  brownish-black.  Fracture  uneven.  "-' 
tie. 


Oomp,,  Tar, — Fe  S",  like  pjrite. 

Tbe  Tsrieties  tbat  hava  been  recogntKd  depend  mainlj  on  atate  of  oi7ata11ization. 

1.  RadiatffHS^^Mtiei):  Radiated;  algo  the  Bimple  crjatala. 

2.  Oockteomb  P.  [Kammlcia) ;  Aggregationa  or  Hatteuod  orjitala  into  neat-like  forms. 

3.  Spear  P.  [Speerkia):  Twia  cr/sUlB,  tritb  reenlering  angles  a  little  liko  tbe  hood  of  a  spear 

4.  CapiBary  [Ilaartite) :  In  capillary  cryataUiZBtions. 

6.  Hepatie  P.  (Leberkia  and  Pynla  futcaa  pt):  The  maaBiTe  of  dull  colora,  being  named  fhnn 
Jt.ic,  liver,'  but  including,  among  tbe  older  mineraJogiats  especially,  brown  apodmena  of  an/ 
pvrile,  liltered  more  or  less  to  limonile. 

'  6.  CeUiiiar  P.  fZtiiiia) ;  Id  cellular  spoeimena,  formed  by  the  Incrnatation  of  tbe  orystala  of 
other  minerals  thai  have  disappeared ;  partiy  pyrite. 

7.  Arxitical:   Nearly  white  in  color  (in  part  kyrtaUe  Breith.,  and  imiukup/ererx);  containa  a 

Analyses:  I,  Hatufaett  (Pha  Trans.,  S2n,  1904);  3,  3,  BeraeUtu  (8chw,  J.,  zxriL  67);  4. 
Scbeidhauei  (Pogg.,  Izir.  2B2j ;  B,  Tr»pp  {K  H.  Ztg.,  iTJii.  B6>; 
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i.  46-4  68*6=100  Hatchett 

2.  45-66  54-34 = 1 00  BenseUos. 

3.  Spear  P.  4507  52-3.%  Mn  O'^O,  ^i  0'80=:99*92  Beraeliufl. 

4.  KyrosUe  46  60  53-05,  Cu  1-41,  As  0-98=100-99  Scheidhaner. 

5.  Munsterihal,  Baden  46*98  6r95=98'88  Trapp. 


r. — Like  pyrite.    Very  liable  to  decomposition ;  more  so  than  pyiite. 

The  kyrosUe  Breith.,  called  also  weisskupfererz,  Char.,  1823,  111,  246,  and  anenid  of  copper^  u 
ft-om  the  Mine  Briccius,  near  Annaberg.  A  OhQian  weisskupfererz  contains,  according  to  PJattner 
(Breith.,  in  Fogg,  IviiL  281),  12*9  p.  a  of  copper,  besides  iron  and  sulphur,  but  no  arsenia 
Another  so  called,  from  Schneeberg,  is,  according  to  v.  Kobell  (J.  pr.  CIl,  Ixxl  159),  impure 
roarcasite.  Weisskup/ererz  (also  called  weiaskupfer  and  weisserz)  occurs  as  the  name  of  a  species  in 
all  the  nlineralogical  works  of  last  century,  from  Henckers  Pyrotology,  in  1726,  where  it  is  called 
a  whitish  copper  ore,  and  placed  near  tctrahedrite ;  and  the  light  color,  from  Henckel  down,  is 
attributed  to  the  presence  of  arsenic.  It  has  finally  been  run  out  as  mostly  impure  marcasite ; 
and  the  domcykite  and  related  species  (p.  HB)  are  now  the  only  true  white  copper. 

Obs.^ — The  spear  variety  occurs  abundantly  in  the  plastic  clay  of  the  brown  coal  formation  at 
Littwitz  and  Altsattcll,  near  Gailsbad  in  Bohemia,  and  is  extensively  mined  for  its  sulphur  and 
the  manufacture  of  the  sulphate  of  iron.  The  radiated  variety  occurs  at  the  same  place ;  also  at 
Joochimsthal,  and  in  several  parts  of  Saxony.  The  cockscomb  variety  occurs  with  galenite  and 
fluor-spar  in  Derbyshire;  crystals  near  Castleton  in  Derbyshire;  near  Alston  Moor  in  Oumber- 
land;  near  Tavistock  in  Devonshire ;  and  radiated  at' East  Wheal  Rose  and  elsewhere  in  Ck>mwalL 

At  Warwick,  N.  Y.,  it  occurs  in  simple  and  compoun(^  crystals,  in  g^ranite,  with  zircon.  HustisM 
farm,  in  Phillipstown,  N.  Y.,  affords  small  crystals,  referred  by  Beck  to  this  species,  occurring  in 
magnesian  limestone.  Massive  fibrous  varieties  abound  throughout  the  mica  slate  of  New  Eng* 
land,  particularly  at  Oummington,  Mass.,  where  it  is  associated  with  cummingtonite  and  garnet 
Occurs  at  Lane's  mine,  in  Monroe,  Conn.,  and  in  the  topaz  and  fluor  vein  in  Trumbull ;  also  in 
gneiss  at  East  Haddam ;  at  Haverhill,  N.  H.,  with  common  pyrite.  In  Canada  in  Neebing.  a  few 
miles  east  of  the  Kamanistiquia  R. 

Marcasite  is  employed  in  the  manufacture  of  sulphur,  sulphuric  acid,  and  sulphate  of  iron, 
though  less  frequently  than  pyrite.    Its  color  is  considerably  paler  than  that  of  ordinary  pyrite. 

The  word  marcasite,  of  Arabic  or  Moorish  origin  (and  variously  used  by  old  writers),  was  the 
name  of  common  crystallized  pyrite  among  miners  and  mineralogists  in  later  centuries,  until  near 
the  close  of  the  last.    It  was  first  given  to  this  species  by  Haidiuger  in  1845. 

The  species  is  probably  recognized  by  Agricola  under  the  name  wasserkies  and  lebererz;  and 
also  under  the  same  by  Cronstedt ;  and  it  is  Wdsserkies  of  Haunmann  in  both  editions  of  his  great 
work.  This  name,  wasserkies  (pyrites  aquosus,  as  Cronstedt  translates  it),  is  little  applicable ; 
yet  may  have  arisen  from  the  greater  tendency  of  the  mineral  to  become  moist  and  alter  to  vitriol 
than  pyrite — if  it  be  not  an  early  corruption,  as  Agricola  seems  to  think  (see  above),  of  Weisserkiei 
(white  iron  p3rrites).  It  appears  to  have  been  used  also  for  easily  decomposable  pyrite ;  and 
pyrrhoUle  was  also  included  under  its  other  name,  pyrites  fuscus.  The  rhombic  crystallization  is 
mentioned  by  de  Lisle ;  but  Hauy  long  afterward  considered  it  only  an  irregularity  of  common  iron 
pyrites.  Marcasite  is  made  by  Breithaupt  (J.  pr.  Ch.,  iv.  257,  1835)  a  generic  name  for  the 
various  species  of  pyrites. 

LoNcmDiTE  BreiL  &  PlaUn.^  Poggt  Ixxvii  135  (Kausimkies,  Br.  Char.,  264, 1832).  This  mineral 
appears  to  be  a  mixture  of  marcasite  and  mispickol.  Breithaupt  gives  for  it  the  angles  104°  20' 
tor  /A  -^  and  100'  36'  for  the  brachydome.  H.=6'5.  G.  =4*925— 5.  Color  tin- white,  sometimes 
greenish  or  grayish;  streak  black.  Analysis  by  Plattner  (loa  cit),  S  49-61,  As  4*40,  Fe  44*23, 
Co  0-35,  Cu  0-75,  Pb  0  20=99-54,  equivalent  to  24  of  marcasite  (Pe  S')  and  1  of  Pe  As*.  Prom 
Freiberg,  Schneeberg,  and  Cornwall 

Alt. — ^Limouite  and  pyrite  occur  as  pseudomorphs  after  marcasite. 

91.  lSLIjINGITXI.  Prismatic  Arsenical  Pyrites  (communic.  by  Mohs)  pt  Jameson^  iil  272, 
1820.  Axotomer  Arsenik-Kics  pt.  Mohs,  Grundr.,  525,  1823.  Arsenikalkies,  Arsenikeisen, 
Arseneisen,  pt.,  Germ.  Leucopyrito  pt.  Shep.^  Min.,  ii.  9,  1835.  Arsenosiderit  pt  Glock.^ 
Grundr.,  321,  1839.  Mohsine  pt  Chapman,  1843.  Lollingit  pt.  Sdidf  Handb.,  659,  1845. 
Satersbergit  Kenng.,  Min.,  HI,  1853.    Leucopyrite  Dana^  Min.,  1868. 

Orthorhombic.    Form  like  that  of  arsenopyrite,  and  probably  the  same 
in  angles  with  that  of  loUingite.    Also  massive. 
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H.=5— 5-5.  G.=:6-8— 8-71;  6-80  from  Andreasberg,  lUing;  7*09, 
from  Fossam,  Scheerer;  7'28  from  Breitenbrunn,  Belmcke;  8*67— 8*71 
from  Scliladming,  Weidenbusch.  Lustre  metallic.  Color  between  silver- 
wliite  and  steel-gray.     Streak  grayish-black.     Fractm^e  uneven.    Brittle. 

Comp. — ^Fe  As*= Arsenic  728,  iron  27*2=100 ;  or  (Fe,  Ni,  Co)  Aa*.  Analyaee;  1,  2,  Scheerer 
(Pogg.,  zliz.  536,  L  153);  3,  Weidenbusch  (Rose's  Kryat  Ch.,  54);  4»  Behncke  (Pogg.,  xcviiL 
187);  5,  Illing  (ZS.  nat  Yer.  Halle,  1854,  339): 


As 

s 

Fe 

1.  FosBum,  Norway 

70-09 

1-33 

27-89=98-81  Scheerer. 

2.        " 

70-22 

1-28 

28-14=99-64  Scheerer. 

3.  Schladming 

72-18 

0-70 

26-48=99'36  Weid. 

4.  Breitenbrunn 

69-85 

1-10 

27-41,  Sb  1-05=99-41  Behncke. 

6.  Andreasberg 

70-59 

1-65 

28-67=100-91  Illing. 

r. — In  the  closed  tnbe  gives  a  sublimate  of  metallic  arsenic ;  in  the  open  tube  a  white  sub- 
limate of  u^cnous  acid,  with  traces  of  sulphurous  fumes.  B.B.  on  charcoal  gives  the  odor  of 
arseme;  in  O.F.  a  white  coating  of  arsenous  acid,  and  in  R.F.  a  magnetic  'globule.  WiUi  the 
flnxefl  the  roasted  mineral  reacts  onlj  for  iron. 

Oba, — Occurs  with  copper  nickel  at  Schladming ;  at  Ehrenfriedersdorf,  in  Saxony ;  at  Saters- 
bergi  near  Fossum,  in  Norway. 

A  crystal  of  arsenical  iron,  weighing  two  or  three  ounoes,  was  found  in  Bedford  Co.,  Penn.,  but 
it  is  not  known  under  what  circumstances ;  and  in  Randolph  Co.,  N.  C,  a  mass  of  nearly  two 
ponnds  weight.  Whether  these  were  leuoopyrite  or  lolingito  is  uncertain.  Also  found  at  Paris, 
Maina 

The  name  leuoopyrite  is  derived  from  Xcv«tf(,  whitej  and  pyriiea;  it  was  given  by  Shopard  in 
1835. 


92.  H  AMMBLSBBRQim.    Weissnickelkies  ffoffm,,  Pogg.,  xv.  491, 1829.    Rammelsberglte 
DanOj  Min.,  61,  1854.    [Not  Rammelsbergite  (Syn.  of  Chloanthite)  ffaid,,  Handb.,  1845.] 

Orthorhombic ;  /A  /=123°— 124°  ? 

H.±=5-25-5;75.   G. =7*099 -7-1 88  Breith.    SKghtly  ductile.    Otherwise 
like  the  preceding. 

Oomp. — ^Ni  As*  like  chloanlhite= Arsenic  71*7,  nickel  283=100.  Analysis:  1,  Hoffinann 
(La): 

As  Ni  Bi  Cu  S 

Schneeberg        71*30        28*14        2-19        1-60        014=102*27 

Pyr. — ^In  the  closed  tube  gives  a  sublimate  of  metallic  arsenic;  other  reactions  the  same  as 
with  niccolite  (p.  60). 

Obt. — Occurs  at  Schneeberg  and  at  Riechelsdorf.  It  was  first  separated  from  the  isometric 
white  nickel  by  Breithaupt 

93.  LEX700P  V KITJU.  Syn.  same  as  for  L^^llinoite  (p.  76),  with  also  Glanzarsenikkiee  BreWi,, 
J.  pr.  Ch,  iv.  260,  261, 1835.  Mohsine  pt.  Chapman,  Pract.  Min.,  13H,  1843.  LoUingit  pt.  HaicL, 
1846.     Geierite  (fr.  Geyer)  Bnith.,  B.  II.  Ztg,  xxv.  167,  1866.     Lolliiigito  Dana,  Min.,  1868. 

Orthorhombic.  Form  like  that  of  mispickel,  l-i  A  1-1= 
122°  Kose,  122°  20'  Breith.  Cleavage :  rather  perfect  in  one 
direction.     Also  massive. 

II.  =  5-5-5.  G.=6-2-7'43  ;  6-2-16  from  Geyer;  T'OO- 
7*228  from  Reichenstein.  In  other  physical  characters  like 
leucopyrite. 


Oomp. — Fe  A.«»  +  Fe  As'= Arsenic  66*8,  iron  33-2=100.      Analyses:    1, 
Meyer  (Pogg.,  1.  154);  2,  Karsten  (Eisenhutt,  ii.  1.9);  3,  Weidenbusch  (Rose's 
^lyst  Chem.,  64);  4,  Behncke  (Pogg.,  zcviii  187);  5,  Hofmann  (Pogg.,  zv.  485': 
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1.  Reichenstein 

2.  " 

3.  " 

4.  Geyer 

5.  Reichenstein 


As  8  Fe 

68-U  1-63  dO-U,  gangue  3-55=98'5e  Mejer. 

65*88  1*77  32-35=100  Karsten. 

65*61  1-09  31  51,  gangue  1'04=99'25  Weid. 

58*94  6-07  32-92,  bb  l-37=99'30  B. 

65*99  1*94  28-06,  gangue  2*17=98  16  Hofmann. 


The  last  analysis  afibrds  a  composition  intennediate  l)etween  those  of  leucopyrite  and  Idlingita 
The  4th  is  between  this  species  and  mispickel,  and  has  been  called  geyeriie.  It  is  tin-white,  wiQk 
black  streak.    G.= 6-821 — 6*246  Behncke,  6  550  Breith. 

l^yr, — Same  as  for  leucopyrite. 

Obs. — At  Reichenstein  in  Silesia,  in  serpentine,  with  arsenopyrrte ;  at  Gkyer  in  Saxony,  in 
crystals,  having  distinctly  the  form  of  arsenopyrite,*and  massive,  mixed  with  quarts ;  at  LStiiij^ 
near  lluttenberg  in  Garinthia,  in  siderite,  along  With  bismnth  and  scorodite. 

Named  by  Chapman  after  Mohs,  by' whom  the  mineral  was  first  described,  and  who  mentiona 
Loling  as  the  first  locality  at  which  it  was  found ;  but  as  mohsiU  was  previously  given  to  a  varietj 
of  menaocanite,  Haidinger's  name  is  here  adopted. 

94.  ARSENOPTOITE,  or  MISPICKEL.  ?  Lapis  subrntUus  atque  non  fere  alitor  ac  aigenfti 
spuma  splendens  et  friabilis,  Gtmru  Mistpuckel,  Agric^  Interpr.,  465,  1546.  Pyrites  candSdnii 
Wasserkies  pt,  Gesner^  Foss.,  1565.  Arsonikaliskkies,  Mispickel,  Benckelj  Pyrit.,  1725. 
Arsenikaliskkies,  Hvit  Eies  (=Pyrites  albus),  Mispickel,  Arsenik-Sten,  WoZL,  227,  228,  1747. 
Mispickel,  Pyrite  blanche,  ly,  trl  Wall,  1753.  Arsenikkies  WenLj  1789.  Rauschgelbkies. 
Fer  arsenical  Fr.  Arsenical  Pyrites.  Dalamii,  Giftkies,  Glanzarsenikkies,  BreWuj  J.  pr.  Gh^ 
iv,  259,  261,  1835.     Arsonopyrite  Ghck.,  Syn.,  38,  1847. 

Danaite=Cobaltic  Mispickel  (fr.  Franconia)  Hayes^  Am.  J.  Set,  xxiv.  386,  1833.  Kobaltaiv 
senikkies  Gtrm,  ?  Vcrmontit  (fr.  U.  S.)  BreUh,,  L  c.  Akontit  (fr.  Sweden)  BreiOL^  L  c.  Thai- 
heimit,  Giftkies,  BreiQu,  B.  H.  Ztg.,  xxv.  167,  1866. 

Orthorhombic.  /A  7=111°  53',  0  A  l-^=119°  37' ;  a:h:  c=l-7588  : 
1  :  1-4793.  But  /A  /varying  from  111°  to  112°  30',  and  1-t  A  1-i  from 
119°  30'  to  121°  30'.    Observed  planes :  Bee  f.  98,  99,  100. 


98 


Franconia,  N.  H. 


0  A  1-2: 
Oh  1  : 
Oh  3  : 
(?A34: 


118°  18' 
:115  12 

:98  55 
:99  37 


100 


Franconia,  N.H.,  and  Kent,  N.T. 


Danaite. 


0  A  J.J: 
(?Afz: 
0  A  1-J: 
0  A  3-?: 


158°  23' 
149  16 
130  4 
:105  40 


I'l  A  1-t,  ba8.,=120°  46' 
1-?  A  l-i,  ba8.,=99  52 
3-J  A  3-1,  ib.,=148  40 
f?  A  fi,  top, =118  32 


Cleavage :  /  rather  distinct ;  (?,  faint  traces.    Twins :  composition-face  /, 
and  l-i.    AJso  columnar,  straight,  and  divergent ;  granular,  or  compact. 
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IL=5-6— 6.  G.=6-0— 6-4;  6-269,  Franconia,  Kenngott.  Lustre  metal- 
lie.  Color  silver-white,  inclining  to  steel-gray.  Streak  dark  grayish-black 
Fracture  uneven.    Brittle. 


Oomm  VftT.— Fe  S'+Fe  AB*=Fe  (As,  S)*=  Arsenic  46*0,  sulphur  19*6,  iron  34*4=100.  Part 
of  the  iron  sometimos  replaced  bj  cobalt. 

Tar.  1.   Ordinary.    Containing  little  or  no  cobalt. 

Breithaupt  makes  /a /=lir  1'  and  l-»  A  1-»=120'*  62'  for  cryst  fr.  Dalame,  Sweden  (his 
daittrmte)  and  G.=5'66— 5*69;  llT  27'  for  id.  fr.  Freiberg,  Ohomnitz,  Munzig,  Villarica,  Brazil, 
RieaengebirKe,  Zinnwald,  Altenberg,  with  G.=5-839— 6*053 ;  1 12M'  and  120"  30',  for  id.  fr.  Thai- 
heim  near  Stolberg  in  the  Erzgebirge,  Schlagkenwald,  Cornwall,  with  Q.=6*l  55—6*221  {gijVciea 
and  tkalhtimite,  Breith.).    For  M.  of  Mt.  Sorata,  0. =6-255  D.  Forbes. 

2.  CobaUie :  DanaUe.  Containing  4  to  10  p.  c.  of  cobalt,  and  giving  the  formula  (Co,  Fe)  (As, 
Si*,  /a /in  cryst.  fr.  Franconia,  N.  H.,  112'  1—112',  1-iA  l-i=121'  30',  1-1  A  1-1=100''  15', 
Teschemacher;  /a  7=112^  33',  1-J  a  1-1=121"  20',  l-l  a  1-1=99"  54',  Kenngott.  In  cryst  from 
Skuttemd,  /a  7=111'  40—112"  2',  Ma  1-5=121'  30',  Scheerer.  VermorUiie  and  akontiU  are 
oobaltiferous  (Breith.).  The  vermontite  is  supposed  to  be  from  Vermont  [Franconia?] ;  it  gave 
him  7  a  7=111'  38',  and  G. =6*207.  The  akoutite  is  from  Hnkansbo  and  Vena,  in  Sweden,  and 
gave  /a  7=110'*  29',  with  G.=6*008 and  6059.  For  D. from  Mt  Sorata,  fibrous,  G.=0*94,  granular 
6'86t,  D.  Forbes.  The  danaiU  was  named  after  J.  Freeman  Dana,  who  first  made  known  the 
Fnuioonia  locality. 

3.  NiccoUfenms.    Containing  nickeL 

4w  ArQeniiferous,  Containing  a  litile  silver,  and  occurring  in  acicular  crystals  (Weisserz  pt 
Went.;  Fer  arsenical  argeutift^re  H,    From  Braiiusdorf,  in  Saxony. 

Analyses :  I,  Stromeyer  (Schw.  J.,  z.  404) ;  2,  Chovreul  (Gill.  Ann.,  zvii.  84) ;  8,  Thomson  (Ann. 
lyc^  N.  York,  iiu  85) ;  4,  Baldo(Jahrb.  Min.,  1866,  594) ;  5,  Weidenbusch  (Rose's  Kryst  Ch.,  56); 
6,  V.  Uauer  (Jahrb.  G.  Beichs ,  iv.  4fj()) ;  7,  Freitag  (Ramra.  Min.  Ch.,  58) ;  8 — 11,  Behucke  (Pogg., 
mriiL  184);  12,  Potyka  (Pogg.,  cvii.  804);  13,  D.  Forbes  (Phil.  Mag.,  IV.  xxix.  6);  14,  Krosber 
^  TTJT.  8);  15  16,  Winkler  (B.  H.  Ztg.,  xxv.  167);  17,  D.  Forbes  (L  a);  18,  Scheerer  (Pogg., 
xlii.  546) ;  19,  Wohler  (Pogg.,  xliii.  591) ;  20,  A.  A.  Hayes  (Am.  J.  Sd,  zxiv.  386) ;  21,  J.  L.  Smith 
(Qiilis's  £xped.,  iL  102) ;  22,  D.  Forbes  (L  c.) : 


As  8  Fe 

l.?reiboig  42-88  2108  3604 

1       "  43*418  20132  34938 

a.       "  45*74  1900  33*98 

iOrawicza  43*85  20  60  35*59 

5.  Beichonstein  45*92  19*26  33*08 

IMohlbach  45*00  21*36  33*52 

7.  Johannisberg  41*91  21*14  36*95 

8.  Siihla,  Swed.  42*05  18*52  37*65 

9.  Altenberg,  Sil.  43*78  20*25  34*35 

10.  Freiberg,  Sax.  44*83  20*38  34*32 

11.  Landeshuth,  SiL  44*02  19*71  34*83 
llSahla  43**26  19*13  3478 
lihiquisivi  46*95  1812  34*93 
11.  Bolivia  43*68  16*76  34*93 

15.Thalhenn  44*00  19*77  34*02 

16.  Ehrenfriedersdorf  44*97  19*89  33*75 

17.  Mt  Sorata  45*46  19*53  34*47 

18.  Skuttemd,  CobaUif.  46*76  17*34  20*36 

19.  '*  "  47*45  17*48  30*91 

20.  Franconia,  DanaiU  41*44  17*84  32*94 

21.  Copiapo  44*30  20*25  30*21 
21  Ml  Sorata  42*83  18*27  29  22 


Co 

=100  Stromeyer. 

=98*488  ChevreuL 

=99*32  Thomson. 

=100*04  Baldo. 

,  gangue  1*97=100-23  Weid. 

—  =99*88  Hauer. 

=100  Freitag. 

,  Sb  1*10=99*2^  B.     G.=6-82. 

,  Sb  105=99*43  B.     G.=6042. 

=99-53  B.     G.=6*046. 

,  Sb  0*92=99'54  B.     G.=6*067. 

Sb  1*29,  Bi  0- 14=98*60  Potyka.  G.=6-096. 

100  D.  Forbes. 

Ni  4*74,  Ag  009,  Au  0*002,  Sb  <r.=100*202 

Kroeber. 

,  gangue  0*92=98*71  Winkler. 

I  03,  gangue  0  22=99*86  Winkler. 

0*44,  Xi  0*03,  Mn  0*14=100*07  Forbes. 

9*01=100*47  Scheerer. 

4*75  =  100*59  Woliler. 

6*45=98*67  Hayes. 

5-84=100*60  Smith. 

3*11,  Ni  0*81,  Mn  512,  Bi  0*64=100  Forbes. 


/r.= 
0*09, 


Jordan  has  analyzed  arsenopyrite  from  near  Andreasberg  (J.  pr.  Chcm.,  x.  436)  and  obtained  As 
K-00i\  88*344,  Fe  36*487,  Ag  0*01 1  =  99*792,  giving  nearly  the  formula  2  Fe  S  +  3  Fe  As«=  Arsenic 
56*1,  Bolphur  8*0,  iron  35*2=100.  Jordan  made  out  3  As,  S,  3  Fe,  which  requires  arsenic  62*9, 
rolphar  7*5  iron  39*6=100. 

BsQtach  obtained  from  an  ore  from  the  coal  formation  of  Merseburg  (ZS.  Ver.  Halle,  vii.  372) 
As  38*23.  S  21*70,  Fe  35*97,  ^13*27,  Mg,  Ca  <race= 99-17 ;  G.=5*36— 5*66;  giving  the  formula 
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2  Po  As' +3  Pe  S'.  Analysis  11,  by  Behnckc,  corresponds  to  7  Fe,  6  S,  6  As.  The  discrepancy 
in  these  cases  may  be  owing  to  impuritie3. 

Pyr,,  etc. — In  the  closed  tube  at  first  gives  a  red  sublimate  of  sulphid  of  arsenic,  then  a  hUtk 
lustrous  sublimate  of  metallic  arsenic.  lu  the  open  tube  gives  sulphurous  fumes  and  a  white  {sub- 
limate of  arsenous  acid.  B.B.  on  charcoal  reacts  like  leucopyrite.  The  varieties  containing  cobalt 
give  a  blue  color  with  borax-glass  when  fused  in  O.F.  with  successive  portions  of  flux  until  all  the 
iron  is  oxydized.  Gives  fire  with  steel,  emitting  an  alliaceous  odor.  Decomposed  bj  nitric  add 
with  separation  of  arsenous  acid  and  sulphur. 

Obs. — Found  principally  in  crystalline  rocks,  and  its  usual  mineral  associates  are  ores  of  silver, 
lead,  and  tin,  pyrite,  chalcopyrite,  and  blende.    Occurs  also  in  serpentine. 

Abundant  at  Freiberg  and  Muuzig,  where  it  occurs  in  veins;  at  Beichenstein  in  Silesia,  in  ser- 
pentine ;  in  beds  at  Breitenbruun  and  Raschau,  Andreasberg,  and  Joachimsthal :  at  Tunabcrg  in 
Sweden ;  at  Skutterud  in  Norway ;  at  Wheal  Mi||rdlin  and  Unanimity,  Cornwall,  and  at  oUier 
localities ;  in  Devonshire  at  the  Tamar  mines.         J 

In  New  Hampshire,  iu  fine  crystallizations  in  gnaks,  at  Franconia  (danaite)  associated  with  chal- 
copyrite ;  also  at  Jackson,  and  at  HaverhilL  In  Maine,  at  Blue  HiU,  Oorinna ;  Newfield  (Bond*8 
mountain),  and  Thomaston  (Owl's  head).  In  Vermont,  at  Brookfield,  Waterbury,  and  Stock- 
bridge.  In  J/aw.,  at  Worcester  and  Sterling.  In  Conn.,  at  Chatham,  'with  smaltite  and  niccolite; 
at  Monroe  with  wolfram  and  pyrite;  at  Derby  in  an  old  mine,  associated  with  quartz;  at  Mine 
Hill,  Roxbury,  in  tine  crystals  with  siderite.  In  Sew  Jersey^  at  Franklin.  In  K,  York^  massive, 
in  Lewis,  ten  miles  south  of  Keeseville,  Essex  Co.,  with  hornblende ;  in  crystals  and  massive, 
near  Edenville,  on  Hopkins's  farm,  and  elsewhere  iu  Orange  Co.,  with  sooroditc,  iron  sinter,  and 
thin  scales  of  gypsum ;  also  in  fine  crystals  at  two  localities  a  few  rods  apart,  four  or  five  miles 
north-west  of  Carincl,  near  Brown's  serpentine  quarry  in  Kent,  Putnam  Co.  In  Cali/omia^  Nevada 
Co.,  Grass  valley,  at  the  Betsey  mine,  and  also  at  Meadow  lake,  with  gold,  the  danaiie  in  crystals 
sometimes  penetrated  by  gold.  In  S.  America,  in  the  San  Baldomero  mine  of  Mt  Sorata  in  Bolivia, 
both  the  mispickel  and  dauaite,  the  former  having  crystallized  out  of  the  latter  and  the  most 
abundant  ore:  also  both  at  Inquisivi  in  Bolivia;  also,  niccoh/erous  var.,  between  La  Paz  and 
Yungas  in  Bolivia  (anal,  by  Kroeber). 

Alt. — Pseudomorphs  consisting  of  pyrite. 

94 A.  PuNiAN.— Plinian  Breiih.,  Pogg.,  liix.  430,  184fi,  B.  H.  Ztg.,  xxv.  168,  1866.  Var.  of  Mis- 
ickel  0.  Hose,  Pogg.,  Ixxvi.  84.  Monoclinic,  according  to  Breithaupt,  who  figures  the  planes,  P 
l-l),  M(i'l),  I,  with  h  between  F  and  /,  and  o  below  /,  in  the  same  zone  with  P,  ^  /.  X\/=61* 
30^  Pto  vertical  axis  SI'' 3G'=PAi/;  Pa/i=U6"0',  ifA/i=134°  20,  o  A  ^=  US'*  65',  oA»=117' 
33',  oAir=103'  15',  ;iA/i=ll9''0',Pon  edge  M=16r  12',  if  on  edge  hh=lU°  12'.  Cleavage: 
P  and  M  distinct.     Also  massive. 

H.=5-5— 6.  G.=6'272— 6-292,  fr.  St.  Gothard;  6-299— 6  307.  fr.  Ehronfriei  Lustre metallia 
Color  tin-white ;  streak  black. 

Composition :  Fe  ^''^  Fe  As',  or  Fe  (S,  As)',  like  arseuopyrite.  Analysis  by  Plattner  (Pogg.,  Ixix. 
430):  As  45-46,  S  20*07,  Fe  34-46=99-99. 

From  Ehrenfriedersdorf  in  crystals,  also  from  St.  Grothard,  according  to  Breithaupt 

96.  OLAUOODOT.    Glaucodot  Breith.  &  PlaJUn.,  Pogg.,  IxviL  127,  1849. 

Ortliorhorabic.  /A  7=112°  36' ;  form  like  that  of  arsenopyrite.  Cleav- 
age :  basal  perfect ;  pri.siiiatic  less  so.     Also  massive. 

II.=5.     G.=5-975-6-003.   Liistre  metallic.  Color 
grayish  tin-white.     Streak  black. 

Oomp — (Co,  Fe)  S'  +  (0o,  Fe)  As'',  with  Co  to  Fe  as  2  : 1  (or  Co,  Fe) 
(S,  As)^=Sulphur  19*4,  arsenic 45-5,  cobalt  23-8,  iron  1  l-3  =  lo0.  Anal- 
ysis :  Plattner  (L  c.) : 

As         S         Co»        Fe 
Chm  43-20     20-21     24*77     11 -90-;  100-08  Plattner. 

*  With  trace  of  nickel 

P3rr. — In  the  closed  tube  gives  a  faint  sublimate  of  arsenous  acid- 
Tn  the  open  tube  sulphurous  fumes  and  a  sublimate  of  arsenous  acid. 
B.B.  on  charcoal  in  R.F.  gives  off  sulphur  and  arsenic,  fusing  to  a  feebly 
magnetic  globule,  which  is  black  on  the  surface,  but  on  the  fracture  has  a  light  bronze  color  and 
a  metallic  lustre.  Treated  with  borax  in  R.F.  until  the  globule  has  a  bright  metallic  surface,  the 
flux  shows  a  strong  reaction  for  iron ;  if  the  remaining  globule  is  treated  with  a  fresh  portion  of 
borax  in  O.F.,  the  flux  becomes  colored  smalt-blue  from  oxydized  cobalt 

Obs.— Occurs  in  chlorite  slate  with  cobaltite,  in  the  province  of  Huasco,  CJhilL  The  supposed 
glaucodot  of  Orawicza  is  alloclasite  (p.  81.) 
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96.  PAOTTB.    Bhombites  PadteR,  Pazit  (ft*.  La  Paz),  BreWu,  B.  H.  Ztg.,  xxv.  167, 1866. 

Orthorhombic.  /A  7=115°  24'.  1-IA  H  over  0,  119°  56'.  Occumng 
planes  <?,  /,  1-t.  Measurements  only  approximative.  Cleavage  :  /  rather 
indistinct.     Also  massive. 

H.==4— 4-5.  G.=i6-297— 6-303,  Weisbach.  Lustre  metallic-  Color  tin- 
white,  inclining  to  steel-gray  ;  streak  black. 

Oompi — ^Fe  S* + 4  Fe  Ab*= Arsenic  6d'66,  salphur  6*78,  iron  29'66=:  100.    Analysis  by  Winkler 
(Lc): 

As  M-84     S  7-01    Fe  24»5    Go  0*18    Cu  0-U    Bi  O'lO    Au,  Ag  0*006    gangue  2*88=99*426. 

Obs. — ^From  La  Pas  in  Bolivia,  in  masses  and  tbin  plates  in  the  gangue,  with  native  gold  and 
bismath. 
Named  from  the  locality,  or  its  Latin  signification,  pax^  peace, 

97.  AliZiOGLASITB.    Alloklas  nchermak,  Ber.  Ak.  Wien,  liil  220,  1866,  Glaucodot  pt 

BreiUi. 

Orthorhombic.    /A 7=106°;  (? A  1-1=118°;  l-iAl-z=58°.     Cleavage: 
Oand  7  perfect. 
H.=4"5.     G.=6-6.    Color  steel-gray.     Streak  nearly  black. 


Go  8^+ Co  As*  4-4  Bi  As,  or  a  compound  related  to  glaucodot  and  oobaltite-f4  Bi 
As;  or  8  Co  S  +  8Co  As-»-2  As  8*  Tschermak. 
Analyses:  1,  Hein  (L  c.);  2,  3,  Hubert  A  Patera  (Jahrb.  Min.,  1848,  825): 

S         As        Bi        Au      Fe      Zn        Co       Ni 

1.  Orawicza     16*22    82*69     80*15     068    6-58     2*41     10*17     1*56 =99*45  Hein. 

2.  "  16-60    87-*i<)     18-40      tr.      4*85   25*60   =10-2  65  Hubert 

Z\       "  19*78    48*68 4-66   8202   =9999  Patera. 

*  After  subtracting  gold,  ailica,  and  bbmuth. 

Pyr.,  etc — ^B.B.  on  charcoal  gives  arsenic  Aimes,  and  a  bismuth  coating.  Fuses  to  a  dull 
^Irale.    Soluble  in  nitric  acid,  leaving  a  residue  of  gold. 

Obi.— Occurs  at  Orawicza,  Hungary. 

Named  from  nAAof,  <A  ibi,  because  its  cleavage  differs  from  that  of  arsenopyrite  and  marcasite, 
which  it  resembles. 

98.  STLVANITE.  Weissgoldorz  Mailer  v.  Eeichensiein,  Ph.  Arb.  eintr.  Fr.  Wien,  Qu.  3,  48. 
Or  bUnc  d'Offenbanya,  ou  graphique,  Aurum  graphicura,  v.  Bam^  Cat  de  Raab,  ii.  467,  1790. 
Prismatisches  weisses  Grolderz  t^  Fichtel^  Min.  Beraerk.  Carpathen,  ii.  108,  1791,  Min.,  1?4,  1794 ; 
Aorom  bismilticum  /Sfc^m«is5«r,  Min.,  iL  28,  1705.  Schriflerz  K^mark,  N.  Bergm.  J.,  ii.  10, 1798» 
WoTL,  1800.  Sylvane  graphique  Broch.^  1800.  Tellure  ferrifero  et  aurifere  //.,  1801.  Schrift. 
Tellur  HausrrUj  1813.  Graphic  Tellurium  Aikin^  1814.  Goldtellur.  Tellure  auro-argentifere 
E,  1822.  Sylvane  Beud.,  Tr.,  1832.  Sylvanit  Ntck^r^  Min.,  1835.  Aurotellurite  Dana,  Miu., 
390,  1837. 

Or  gris  jaunatre  v.  Bom,  L  c,  1790.  Goll)orz  Karsten,  Tab.,  56,  1800.  Sylvane  blanc  BrocJu, 
1800.  Tellure  aurifere  et  plombifere  pt  //.,  18ul.  "Weiss-Sylvanerz  Wem.,  1800,  Ludwip:,  i.  55, 
1803.  Weisstellur  ffausm.,  1813.  Yellow  TeUurium  Aik'in,  1814.  MuUerino  Beud.,  Tr.,  ii.  5U, 
1831    MuUerite. 

Monoclinic,  Rose,  Koksch.  (7=55°  21f ,  /A  7=04°  26',  (9  A  1-5  =  121° 
21';  a:h:  c=l'77S2  : 1 :  0*889,  Koksch.  Observed  planes  :  0 ;  vertical,  ^ 
H  M,  iri ;  domes,  —  1-i,  ^t,  14  ;  octahedral,  ^S,  1-S,  I-7. 

0Aw=124°  39V        i-iA/=137°13'        i-iA  1-^=128°  24' 
0A-l-i=144  i4Ai-S=151  37        i-iAtA=i07   12 

OM  =132   26^         i-iAl=141    64         i-i Al-7=  99   Ujf 
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Cleavage:  t4  distinct.  Twine:  composition 
face  i-i,  m  in  the  figure.  Also  massive ;  imper- 
fectly columnar  to  granular. 

H. =1-5-2.  G.=7-9-8-33;  8*28,  Petz.  Lns- 
tre  metallic.  Streak  and  color  pure  steel^ray  to 
silver-white,  and  BometimeB  nearly  brase-yellonr. 
Fracture  nneven, 

Oomp.,  Var^Ag,  An)  Te*=  (if  M  '■  An=  1:1)  Tellurhiiii 
5B-a,  gold  28'S,  silver  ]G'1  =  li)0.  ActiiDon; KometimeB  rcplaoM 
part  of  the  tellurium,  and  lead  part  of  the  other  metals. 

Tar.  I.  Syli-aniU.  (Soliriftera  Hlsn^,  etc.,  Irtpar.Sjn.)  Con- 
tsining  little  or  CO  lead.  G.=7-S— 8-S.  AnaL  1-T.  Thesnglea 
givea  above  are  of  this  variety,  and  are  trom  KokvJiaroC 

2.  M-illeHle.  Gelben  Earslen,  WeUetellur  Wen.,  etc,  3d 
par,  Spi.)  Contaiaing  much  lead.  AniL  B-ll).  Haidinger  giTN 
the  annexed  Sgure  acd  angles  for  103. 

the  iceisaUBiir,  making  it  diBTcrcnt 
in  dimensions  from  the  procedinB. 
MaU=105°  so',  Oaji— HiR°^'V 


=  108°  3tf . 
B  from  Nag- 
yog.  i.i.=7-UM-B-:i3.  The  yel- 
low color  dons  not  distinguieh  the 
two  varieties,  aud  the  propriety 
of  BOparatinfi;  them  is  doubtfbl. 
Muoli  of  the  so-called  gtlbert  (yel- 
low ore)  is  not  muUerite,  as  shown  by  Pctz's  analyses. 

AnaJyeea;  i,  Klaproth(Beitr.,iiL  I61;  2,  BerEelius(Jahresb.,  xii 
Pet«(PoggTlviL41;i);   10,  Kbproth  (Beitr.,  uL  20): 


1 63,  analyais  imperfect) ;  3-A 


Te 


Au 


Pb 


e.  TPTiife  cryiL  G.=8- 

6.  '■  G.=l- 

7.  T^bno  crysL  G.=8- 

8.  "      m<wsiw 

9.  " 

10.  Mullerite,  Gelben 


SO-       SO-  10-  =100  Klaproth. 

52-         ft-.      2-1-0  11-3  1'6,  Cu,  Fo,  Ss  As  fr.  B. 

59-97     0-58     26-97  1  IMl  0-W,  Cu  0'7«=ltjO  P. 

58-fll      0-6B     28-47  1 1  -31  2-75=  lOO  Petz. 

SS-39     2-50     24-89  14-G8  2-54=100  PetE. 

"       "  10-B9  3-51  =  100  Pets. 

7i7  8-16-100  Pets. 

25-31  10-40  11-21=100  Petz. 

2H-63       2-78  13-82^100  Pets. 

26-15       B-50  19-50,  8  0-5=100  K. 


Pyr.,  stc — In  the  open  tube  give?  a  nhite  sublimate,  which  near  the  assay  is  gray ;  wban 
tn^Bted  with  the  blowpipe  Qame  iho  sublimate  fuses  to  dear  transparent  drops.  E.B.  on  ivurcod 
fuses  to  a  dark-pmy  plobulo,  ccverina;  Ihe  coal  with  a  while  coating,  wliich  treated  in  B.F.  dissp- 
peara,  giving  a  btuish-green  color  to  the  flame ;  after  long  blowing  a  yellow,  malleable  metalBc 
globule  is  obtained.    Most  varieties  gire  a  faint  eoating  ofoiyd  of  lead  and  antimony  on  charcosL 

Oba. — Willi  gold,  at  Offenbanya  in  Transylvanin,  in  narrow  veins,  which  traverse  porphyij; 
also  al  Kagyag  in  the  some  country.    In  CalifomiB,  Calaveras  Co.,  at  the  Ueloncs  and  StanislMW 

Named  (him  Transylvania,  the  oonnlry  in  which  it  occurs,  and  in  allusion  to  gytvanfam,  one  rf 
the  names  at  first  proposed  for  the  metal  tellurium.  Called  graphic  because  of  s  resemblsitce  ia 
the  arrsngement  of  the  crystals  to  writing  characters. 

For  Kokscharors  paper  on  crysL,  see  Bulk  Ac  St  Pet,  ix.  193.  His  b,  e,  a  ai^  e,  a,  mof 
Brooke  and  Miller. 


99.  NAOTAa^B.    Aurum  Qalcnii,  Ferro.  et  particulis  volatilibas  mberalisanuii,   Secfol^ 
Ami.  Hist  Nat.,  iil  107 ;  u.  Horn,  LilhoplL,  i.  68,  1772.    Na^akererz  Wem.  Bergm.  J,  ITBI. 
Or  gria  lamellcui  r.  Bom,  Cat  de  Rnab,  1700.    Blatterera  KanL,  Tab.,  G6,  IBOO.    FUliatad    , 
Tclluriuni;  BlacJc  ToUurium.    Elasmosc  Beud.,  Tr.,  iL  539,  183Z.    Elasmoaiiia  Om^  HIil,  I 
IBS.  1841.    Nag7l«iMfMd,HaQdb.,  666,  1345. 
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Tetragonal.     0  A  \^=ViT  37';  a=l-298.     Observed  planes  as  in  the 
annexed  figure.     O  A  1=118°  37',  1  A  1=103°  14',  0  A  2-i=lll°  4', 

%i  A  2-i,  bas.,=137°  62'.     Cleavage:   basal.     Also 
104  granularly  massive,  particles  of  various  sizes ;  gener- 

^  ally  foliated. 

II.=1  — 1-5.  G.=6-85— 7-2.  Lustre  metallic, 
splendent.  Streak  and  color  blackish  lead-gray. 
Opaque.     Sectile.     Flexible  in  thin  laminae. 

Comp.^ — Analyses:  1,  Elaproth  (Beitr.,  iiL  32);  %  Brandes  (Schw.  J.,  zxzv.  409);  3,  P.  Schon* 
lein  (J.  pr.  Ch.,  Ix.  166);  4,  5,  Folbert  (Ycrh.  Sieb.  Yer.  Nat  IlermaDiistadt;,  viil  99,  and  Kenng 
Heb^  1856);  6,  &  J.  Kappel  (Jahrcsb.,  1859,  77u): 

To  S  Pb  Au  Ag  Cu 

1.  32-2  3*0  640  9*0  0-5  1-3=100  Klaproth. 

2.  31*96  3-07  55-49  8*44         ir,  1*14=  100- 10  Brandos. 

3.  30-52  807  60*78  9-11  0*53  0*99=100  Schonlein. 

4.  17-22  9-76  60*83  5'84  8b  3G0,  So  /r.=97-34  Folbort 

5.  18-04  9-68  60  27  5-98  ftb  li  86,  Se /r.  =97*83  Folbert 

6.  1611  8*56  6010  12*75  1*82  So  1-6G=100  Kuppcl. 

Schoulein  found  in  other  trials,  Pb  5101,  5106,  To  26  67,  S  9*62,  10-59;  and  Petz  obtained 
(Pogg.,  Mi.  478),  8-54,  7*81,  6*48  per  cent  of  gold.  Schoulein's  and  Folbert's  analyses  (3-6) 
correspond  to  2  (Pb,  Au)  +  3  (To,  Sb,  S)  Ramra.  In  Schonlein's,  Te  :  S  =  l  :  3  nearly;  in  Folbert's 
Te  -r  Sb  :  S=  1  :  2.    The  formula  for  the  latter  may  be  written  R  Te  4-  R  S». 

P3rr.,  etc. — In  tho  open  tube  gives,  near  the  assay,  a  grayish  Bubliinnto  of  antimonate  and 

teUurate,  with  perhaps  some  sulphate  of  lead ;  farther  up  the  tube  the  sublimate  consists  of  anti- 

moaoas  acid,  which  volatilizes  when  treated  with  the  flame,  and  tellurous  acid,  which  at  a  high 

temperature  fuses  into  colorless  drops.     B.B.  on  charcoal  forms  two  coatings :  one  whit^*  and 

Toktile,  consisting  of  a  mixture  of  antimonite,  tellurite,  and  sulphato  of  lead;  and  the  other 

yellow,  less  volatile,  of  oxyd  of  lead  quite  near  the  assay.    If  tlie  mineral  is  treated  for  some  time 

inO.F.  a  malleable  globule  of  gold  remains;  this  cupelled  with  a  little  assay  lead  assumes  a  pure 

gold  color.     Decomposed  by  nitro-muriatic  acid. 

Obi. — At  Nagyag  and  Oflenbanya  in  Transylvania,  iu  foliated  masses  and  crystalline  plates, 
iccompan>ing,  at  the  former  place,  rhodonite,  blende,  and  gold ;  and  at  the  latter,  associated  with 
antiiDOQial  ores.  Folbert  states  that  tlic  Nagyag  crystals  examined  by  him  were  hexagonal  and 
not  of  the  tetragonal  system,  and  had  G.= 6-680,  or  not  exceeding  this. 

Berthier  has  analyzed  another  oro  very  similar  to  the  above  in  physical  characters,  consisting 
of  Tellurium  13*0,  sulphur  11*7,  lead  63*1,  gold  6-7,  antimony  4*5,  copper  1*0=100;  corresponding 
to2lS,  6Te,  4Sb,  18Pb,  2Au,  but  probably  impure  with  sulphuret  of  antimony.  It  is  called 
BtoteTMkiby  Huot,  Min.,  I  \%%  1841. 

lA)  SiLBERPHYLLiNGLAXZ  BreiUi,  (Schw.  J.,  i.  178,  1828),  occurring  in  gneiss  at  Deutsch-Pilscn, 
Hungary,  appears  to  be  related  to  nagyagite.  Its  color  is  blackish-gray;  structure  foliated  nms- 
BTe,  it  having  one  perfect  cleavage ;  H.= 1  -2 ;  G.  =  5*8 — 5*9. 

AJocording  to  Plattner  (Probirkunst,  3d  edit,  421)  the  constituents  are  antimony,  lead,  tel- 
lurium, gold,  silver,  and  sulphur — 4*9  p.  a  of  gold,  0*3  of  silver — the  sulphur  probably  in  com- 
buiatioQ  with  the  antunony  and  lead.  Only  a  trace  of  selenium  was  found,  contrary  to  the  earlier 
determinations  of  Ilarkort  and  Breithaupt 

lOa  OOVBIiIJTB.  FreiesUben,  Geogn.  Arb.,  iiu  129  (fr.  Sangerhausen) ;  Kupferindig  BreiUi., 
inHoflfm.  Min.,  iv.  2,  178,  1817.  Indigo-Copper;  Blue  Copper.  Covolline,  Sulfure  de  cuivre  du 
Vesuve,  Beud.,  il  409,  1832.  Breithauptite  Chapm,,  Min.,  125,  1843.  Cantonito  Pratt,  Am.  J. 
Sd.,  IL  xxiL  449,  xxiil  409. 

Hexagonal.  Observed  planes:  0,  //  with  faces  of  tvo  hexagonal 
pyramids  1  and  |;  basal  edge  of  1,155°  24';  1  A:^=150°  24'  Kenngott. 
Cleavage :  basal,  very  perfect.  Rarely  in  crystals.  Commonly  massive  or 
spheroidal ;  surface,  sometimes  crystalline. 

E.=l-5— 2.  G.  of  cry8tals=4-590,  4*636,  Zepharovich.  Lustre  of  crystals 
nibmetallic,  inclining  to  resinous,  a  little  pearly  on  cleavage-face ;  subre- 
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sinous  or  dull  when  massive.     Color  indigo-blue  or  darker.     Streak  lead- 
gray  to  black,  shining.     Opaque.     Thin  leaves,  flexible. 

Oomp.—Ou  S'ssCu  S= Sulphur  33*5,  copper  66*5= 100.  Analyses:  1,  Walchner  (Schw.  J^ 
xlix.  158) ;  2,  CJovelli  (Ann.  Ch.  Phys.,  xxxv.  105);  3,  C.  v.  Hauer  ^r.  Ak.  Wien,  xii  22) : 

8  Ou  Fe 

1.  Badenweiler        32-64  64773  0-462,  Pb  1-046=98-921  Waldmer. 

2.  Vesuvius  320  66*0  =98-0  CJovelU. 

3.  Leogang  34-30  6456  114=100  Hauer. 

A  Dillenberg  covcllite  afforded  Grimm  (Jahresb.,  1850,  702)  66-82  bisulphid  of  copper,  3*9€ 
pyrite,  18*63  quartz,  and  10*57  Fe  ^n  S. 

Analysis  of  ore  of  Algwlon  bay,  Bolivia,  by  v.  Bibra,  in  J.  pr.  Ch.,  xcvL  202. 

Pyr. — In  the  closed  tube  gives  a  sublimate  of  sulphur ;  in  the  open  tube  sulphoroua  fames. 
B.B.  ou  charcoal  burns  with  a  blue  flame,  emitting  the  odor  of  sulphur,  and  fuses  to  a  g^obule^ 
which  reacts  like  chalcocite. 

Obs. — With  other  copper  ores  near  Badenweiler  at  Leogang  in  Salzbnrg,  where  it  is  some- 
times in  small  crystals  of  the  form  above  described;  at  Kielce  in  Poland;  Sangerhansen  in 
Saxony ;  Mansfeld,  Thuringia ;  Vesuvius,  on  lava ;  common  in  Chili ;  at  Algodon  bay  in  Bolivia. 

Named  after  Covelli,  the  discoverer  of  the  Vesuvian  covellite,  by  Beudant,  and  without  refer- 
ence to  the  ore  as  previously  described. 

Covcllite  is  a  result  of  the  alteration  of  other  ores  of  copper,  and  is  often  mixed  with  chaloocite 
or  copper-glance,  from  which  it  has  been  derived.    (See  Digenite  and  Carmeniie^  p.  53.) 

(A)  Caxtonite  is  covellite  from  the  Canton  mine,  Georgia,  occurring  in  cubes,  with,  a  cubioal 
cleavage.  It  is  associated  with  harrisiUi  (pseudomorphs  of  chalcocite  after  galenite,  see  pi  53), 
and  is  regarded  by  Oenth  as  a  pseudomorph  of  covellite  after  the  harrisite.  Grenth  obtained  in 
his  analysis  (I.  a,  xxiiL  417),  S  32  76,  Se  trace,  Ag  036,  Cu  65*60,  Pb  0*11,  Fe  025,  insoluble  0-16 
=  99*24. 

(B)  AusoNTTE  Fldd. — Alisonite  is  an  iudigo-copper,  containing  a  much  larger  proportion  of 
lead  than  the  cantonite;  but  it  is  probably,  like  that,  a  result  of  the  alteration  of  galenite.  The 
color  is  a  deep  indigo-blue,  tarnishing  on  exposure;  O'.=6*l0;  IL=2'5 — 3.  Ajaalyses  by  F. 
Field  (I,  Am.  J.  ScL,  IL  xxvil  387 ;  and  2,  J.  Ch.  Soa,  xiv.  160): 


S 

Cu 

Pb 

1. 

17  00 

53-63 

28-25=98-88 

2. 

17  69 

53*28 

28-81=99-78 

Corresponding  to  8  6u  S  +  Pb  S=S  17*78,  Cu  53*34,  Pb  28*88.    It  occurs  at  "Mina  Grande"  near 
Goquimbo,  CtSli,  associated  with  cerussite,  malachite,  and  vanadate  of  lead  and  oopper. 


3.  SULPHARSENITES,  SULPHANTIMOXITES,  SULPHO- 

BISMUTHITES* 

The  species  here  included  are  arranged  according  to  the  amount  of  the  basic  metal  (lead,  sQveri 
copper,  iron\  beginning  with  those  in  which  the  proportion  is  the  smallest  Several  of  thi 
species  require  more  investigatioD  : 

R:S:A         R:S+A  F 

101.  Chalcostibitk,  ill  1:4:2  1:6  eu  S  +  Sb'S* 

102.  Emplectitb,  III.  1:4:2  1:6  €u  S  +  Bi^* 

103.  CHinATiTE,  IIL  ?  1  :  5J  :  3  ?  (eu,  Pb)  S  +  J  Bi^S' 

*  In  the  table  of  species  the  system  of  crystallization  is  indicated  by  Roman  nmnerala 

L  Isometric  System.  IV.  Monoclinic  System. 

IL  Tetragonal  SysteuL  V.  Tridinic  System. 

UL  Qrthorhorabic  System.  VL  Hexagonal  System. 
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104.  Bebtheeritb,  til 

105.  Sabtobit^  IIL 

106.  zutkenitb,  iii. 

107.  jordaiote,  iil 

lOS.  MlABOTKITB}  IV. 

)09.  PULGIONTTE,  IV. 

110.  BlNNITS,  L 

111.  BBOXaNIABDm,  I. 

112.  Jamesonitb,  IIL 

113.  DUFBENOTSTrS,  IIL 

114.  Freieslebbxttb,  IY. 

115.  Ptbostilpnite,  IV. 

116.  RmiKGEBiTE,  rv. 

117.  Ptsabothitb,  VL 

118.  Pkodstite,  VL 

119.  BOUBXOKITE,  III. 

120.  Sttlottpitb,  IIL 

121.  WrmcHENiTE,  IIL 

122.  BOCLANOEBITE,  IIL 

123.  KOBELUTB,  IIL 

124^  Ajkdote,  IIL 

125.  Tbtbahedbtte,  L 

126.  poltteltte 

127.  Tbnkamtite,  L 

128.  MBJrEGHINITE,  IV. 

129.  GEOCBOinTB,  IIL 

130.  Stepbakite,  IIL 

131.  POLTBASTTB,  HL 

132.  Enabgite 

133.  Xanthoconttb 


B:S:A 

B:S+A 

F 

1:4:2 
1:4:  2 
1:4:2 

1  :  6 
1  :  6 
1  :6 

Pe8  +  Sb'8' 
Pb8  +  As*S' 
PbS  +  Sb«S» 

1:4:2 

1  :6 

AgS+Sb^S' 

1:V:» 
1:3:  J 

1 :  J :  1 

1 :  * :  1 

1:}:! 

1  :5 
1:41 
1  :3^ 
1  :  3i 
1  :3} 
1  :3 

Pb8+Sb«8'+iPb8 
}eu8  +  A8«8» 
2(Pb,  Ag)S  +  8b«8» 
2(Pb,Fe)8+8b«S» 
2Pb8-i-A8"3* 
f(Pb,  Ag)8  +  8b^« 

1:2:1 
1  :2:  } 
1:  2:  f 
1:2:} 
1:2:1 
1:2:} 
1:2:} 
1:2:} 

1  :2} 
1:2} 
1  :  2} 
1  :  2} 
1  :2} 
1  :2} 
1  :  2} 
1  :2} 

3Ag8  +  Sb«8* 
3Ag8  +  A8'«> 
3  (6u,  Pb)  S  +  Sb*8' 
3(^u,  Ag,  Fe)8-i-8l«S» 
3  6BS  +  Bi»S* 
3PbS  +  Sb«S» 
3PbS  +  (Bi,Sb)«S» 
3(6u,Pb)S  +  Bi'^» 

l:}:} 

1  :2i 

4(eu,Ag,  Hg)8+(3b,A«, 

l:i:f 

1  :  2i 
1  :  2i 

4(eu,Fe)S+As'S' 
4PbS  +  Sb'8' 

l:f:} 

I  :2 
I  :  2 

6PbS  +  (8b,  AsyS* 
6AgS  +  8b'^» 

1:«:A 

1:1} 

10(Ag,  eu)8  +  (Sb,A8)«S« 

1:4:3 

3€u8  +  A8*S» 

Appestdix. — 134.  Clayite,  I.  Pb,  Oa,  8,  As,  Sb.    136.  Bolitianitb,  III.  Ag,  8,  8b. 


101.  CHAIiOOSTIBrrE.  EupferantimonglaTiz  Zinken^  Pogg.,  zxzv.  357,  1835.  Sulphuret 
of  Copper  and  Antimony;  Antimonial  Oopper.  Bosite  //uo^  Min.  I  197,  1841.  Ghalkostibit 
Glock^  Syn.,  32,  1847.    Wolfsbergite  NicoO,  Min.,  484,  1849. 

Orthorhombic.  /A  7=101°,  i-2  A  i-2=138°  12',  i-2  A  ^-1=112°  24'.  In 
imall  aggregated  tabular  prisms  presenting  the  planes  0,  /,  i-2,  i-l.  Cleav- 
age: i-i,  very  perfect ;  (?,  less  so. 

II.=3— 4.  G.=4-748,  H.Rose;  5-015,  Breith.  Lustre  metallic.  Streak 
black.  Color  between  lead-gray  -and  iron -gray.  Opaque.  Fracture  con- 
choidal. 


Comp. — €a  S-»-Sb'S"=Sulphur  26-7,  antimony  48*9,  copper  25-4=100.     Analyse8 
Eoie(La);  2,  T.  Bichter  (B.  H.  Ztg.,  1857,  No.  27): 


1,  H. 


1.  Wolfsberg 

2.  Guadiz 


8  Sb  Cu  Fe  Pb 

26-34        46-81         2446        139        0-56=99-56  Bose. 
25-29        48-30        2536        1*23       =100-18  Bichter. 


The  iron  18  supposed  to  exist  as  pyrite,  and  the  lead  as  feather  ore. 

Pirr^  etc. — In  the  closed  tube  decrepitates  at  first,  and  then  fuses,  giving  a  faint  sublimate  of 
inJphid  of  antimony,  which  on  cooling  is  dark  red ;  in  the  open  tube  gives  sulphurous  and  anti- 
DKnoQs  fumes,  the  latter  forming  a  white  sublimate.  B.B.  on  charcoal  fuses  to  a  globule,  emitting 
aotimonous  fumes,  coating  the  ooal  white ;  the  globule  treated  with  borax  reacts  for  iron ;  with 
«>la  gives  a  globule  of  metallic  oopper. 

Dee)mposed  by  nitric  acid,  with  separation  of  sulphur  and  oxyd  of  antimony. 
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Obs. — From  Wolfsberg  in  the  Harz,  in  nests  imbedded  in  quartz;  and  at  G^uadic,  Spain.  It  is 
usually  covered  with  a  ooating  of  pjrrite.  61ocker*s  name  antedates  Nicoll's.  BasUe  has  an  earliei 
use. 

102.  EMPLEOTTTB.    Wismuth-Kupfererz  (fr.  Tonnenbaum)  Sdb,  Tasch.  Min.,  zL  441,  451 
1817.    Kupferwismuthglanz  B,  Schneider^  Pogg)  zc.  166,  1853.    Emplektit  Kenng.,  Min.  Forsch., 
125,  1853.    Tannenlte  Dana,  Min.,  73,  1854.    Hemichalcit  v.  Kob^  G^esch.  Min.,  600,  1864^ 

Orthorhombic.  /  A  7=92°  20',  0  A  l-z=141°  8'.  ^  In  thin  striated 
flattened  prisms.  Observed  planes,  7,  i-%  i-f ,  i-f,  i-2,  i-7,  1-z.  J-i.  i-l  A  1-t 
=128°  52',  i-l  A  i-I=104°  65',  i-l  A  ^4=147°  23',  U  A  1-2=117°  30',  i^  A 
i4=114°  46',  i-5  A  i-S,  ov.  i-l=55°,  l-i  A  l-z,  top,=102°  16'. 

Lustre  briglit  metallic.     Color  grayish  to  tin- white. 

Oomp.— €u  S  +  Bi*  6'=Sulphur  19*1,  bismuth  620,  copper  18*9= 100.  Analyses :  R.  Sdmeider 
(Fogg.,  xa  166): 

(I)  Sulphur  18*83        Bismuth  62-16        Copper  18-72=99-71 

"        22-4  "       62-7  **       20-6        Iron  4*1 =99-8 

P3rr.,  etc. — In  the  open  tube  gives  sulphurous  fumes.  B.B.  on  charcoal  fhses  ea^j,  with 
fVothing  and  spirting;  treated  with  soda  coats  the  coal  dark-jellow  from  ozyd  of  bismuth,  and 
gives  a  globule  of  copper. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur. 

Obs.  —From  the  mines  of  Tannenbaum,  near  Schwarzenberg,  Saxony;  also  from  Cerro  Blanco 
in  CJopiapo,  Chili  (Ann.  d.  M.,  IV.  v.  459). 

On  cryst,  see  Dauber,  Fogg.,  xciL  241 ;  Weisbach,  Fogg.,  cxxviiL  435. 

103.  OHIVIATITE.    Chiviatit  Ramm^  Fogg.,  Ixxxviil  320. 

Foliated  massive ;  cleavable  in  three  directions  in  one  zone,  one  maldng 
an  angle  with  the  second  of  153°,  and  with  the  third  of  133°,  Miller, 
G.= 6*920.     Lustre  metallic.     Color  lead-gray, 

Oomp — (eu,  Fb)  S+l  Bi«  S»=Sulphur  17-76,  bismuth  6296,  lead  16-72,  copper  2-56=100 
Analysis  by  Rammelsberg  (L  a)  : 

S  Bi  Fb  Cu  Fe  Ag         insoL 

1800        60-95        16-73        242        1-02  «r.  0-59=99-71 

Pyr. — Same  as  for  aikinite,  Ramm. 

Ods. — From  Chiviato,  in  Feru ;  along  with  pyrite  and  barite.    Resembles  bismuth-glance. 

lOii  BUKTHIHRrrB.    Haidingerite  Berfhier^  Ann.  Ch.  Fhys»  xxxv.  861,  1827.    Berthieiit 

.Batd,  Ed.  J.  Sd.,  vii.  353,  1827. 

In  elongated  prisms  or  massive ;  a  longitudinal  cleavage  rather  indis- 
tinct.    Also  fibrous  massive,  plumose ;  also  granular. 

H.=2— 3.  G.=4— 4*3.  Lustre  metallic,  less  splendent  than  stibnite. 
Color  dark  steel-gray,  inclining  to  pinchbeck-brown ;  surface  often  covered 
with  iridescent  spots. 

Oomp.— Fe  S  +  Sb*  S'=Sulphur  29*9,  antimony  67-0,  iron  13-1=100.  Analyses:  1,  2,  S,  Ber 
thicr  (Ann.  Ch.  Fhys.,  xxxv.  51);  4,  Rammelsberg  (Fogg.,  xL  153);  5,  Fettko  (Haid.  Ber.,  i 
62) ;  6,  V.  Hauer  (Jahrb.  G.  Reichs.,  iv.  635) ;  7,  Sackur  (Ramm.,  Min.  Chem.,  988);  8,  Ramm.  (Z& 
G.,  xviiL  244): 

S  Sb  Fe  Zn 

1.  Chazelles  80*3  62-0  160        0-80=98*6  Berthior. 

2.  Martooret  28-81        6184  9*85     =100Benhier. 

3.  AngUur  89*18        68-66        12*17     =100  Berthier 
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4.  BAimadotf 

SI-3i 

64-70 

11-41 

0-74,  Mu  2-64=100-73  Bamm. 

6.  Aranrldka 

29-27 

Bi-aB 

I3'U6 

=IOtPettko.    G,=4-043, 

6.  Brtlnnjdorf 

30-S3 

58-31 

10-16 

=100-7aHauer. 

1. 

28-77 

60-81 

10-66 

Mn  3-73=99-96  Sackur. 

&  &  Antonio,  CiU. 

2811 

66-61 

10-09 

Mn  S-68=99-38  Bamm. 

AiulL  3-8  conoBpood  to  tbe  abovo  Tormula. 
=  3Fe8-»- a8b'8'=3ulptiur  30-6,  antimony  61 -T,  iron  17-8=100. 


Ko.  a=3FeS  +  4rib'8*=Sulphiir29-6,  aatimouy  60-0,  i. 


3  10-4: 


:100. 


PyTi^  sta, — In  the  closed  tube  fuasH,  aud  gives  a  (aist  sublimate  of  eulpbnr;  with  a  stroog 
beat  yields  a  black  sublimnte  or  dulphid  of  Bntimouy,  wbicli  on  cooling  becomes  browaJBh-red 
in  the  open  tube  gives  off  rume8  of  sulphur  and  :iatiiiiony,  rcacling  like  stibnitc.  B.B.  on  cliar- 
coal  gives  oiT  sulphur  acd  antimony  funits,  couta  the  coal  white,  and  the  antimouy  id  expelled, 
leavinic  a  black  magnetic  akg,  which  with  the  Huxes  reacts  for  iron. 

Dioeolres  readily  in  muriatic  acid,  giving;  on:  aulphuretted  hydrogen. 

Ob*. — At  ChazcUoa  and  Marlouret  in  Auvcrgnc,  associated  with  quartz,  colcite,  and  pyrite;  in 
the  Vosges,  Commuse  of  Lolaye,  coiitalning  about  32  of  8b  to  IB  of  Fe;  at  Aniiur  in  La  Creuse; 
also  at  BrluaadorT  ill  Saxony,  aud  at  Fudstow  in  Cornwall;  at  Aiuuy  Idka  b  Uuosary;  at  Real 
San  Antonio,  Lower  Califnmio,  massive  j  near  Fredoricton,  N.  Bnuewiok. 

Yields  antimony,  but  of  inferior  quality. 

105.  SARTORirZL  Skteroklas -I- Araenomclan  v.  Waikrshaumt,  Po^.,  xc)v.  116,  1866,  c  637. 
SUeroklas  «.  IlalJt,  ib..  eiiii.  3B0.  Binnit  C.  IleaastT.  Po|^.  xciv.  335,  1856,  xcviL  120, 
Dufrenoysitc,  pL,  Du/,  Tr.,  pL  236,  E  66.  Drecl.,  Ann.  d.  M.,  V.  viiL  388,  1856.  Arseuoroelan 
Pderxn,  Offunb.  Ver.,  viL  13,  1866.    Saitorite  Dana. 

Orthorliorabic.  7X7=123°  21',  (9  a  1.7=131"  3';  a  :  J  :  c=11483  :  1: 
1-S553.  Observed  planes :  O  (broad) ;  in  zone  i-l  (till  narrow,  tlie  crystala 
elongated  and  channelled  in  this  direction)  ^-l,  ^-i,  -^i,  -fj-l, '( {-i,  -|-t,  \-'t, 
f-i,  1-t,  |-t,  4-«,  ?5-*,  10-i,  i-l;  in  zone  i-i,  1-i,  *-l,  j-i,  2-i,  i-l,  i-t ;  1  (large 
planes),  v.  Rath. 

<9M=127°28>',  calc.  ^''^ 

(9a1=126    40,  meaa. 

(?Al-t=130  15,  meaa. 

(9A2-t=128  56. 

1  A  1,  brach.,=;91  22 

lAl,  macrod.,=135  46 

lAl,  bas.,=105  3 

1 A  1-1=135  41 

1  A  1-1=157  53 

Crystals  slender.     Cleavage  ;  O  quite  distinct. 

H.=3.      G.=5-393.     Lustre  metallic.      Color  dark  lead-gray;   streak 
reddish-brown.     Opaque.     Brittle. 


25-91 

28-56 

4456 

35*30 

26-33 

4€'S3 

25-77 

26-82 

47-39 
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Esehcr  may  havo  been  made  on  material  containing  portions  of  the  other  prismatic  species  of  the 
locality ;  yot  in  the  sulphur  and  arsenic  they  agree  with  the  other  analysis,  and  diverge  but  little 
in  the  load. 

Pyr,,  etc. — Nearly  the  same  as  for  dufrenoysite,  but  differing  in  strong  decrepitation. 

Obs. — From  the  Binnin  valley  with  dufrenoysite  and  binnite.  As  the  name  Sderoclase 
is  inapplieablef  and  the  mineral  was  first  announced  by  Sartorios  v.  Waltershausein,  the  species 
may  be  appropriately  called  Sariorite. 

106.  ZINKBNITI].    Zmkenit  G.  Rose,  Pogg.,  vil  91, 1828. 

Orthorhombic.  /a/:;=120°  39',  Rose;  120°  34',  Kenngott.  Usual  in 
twins,  as  hexjtgonal  prisms,  with  a  low  liexagonal  pyramid  at  summit ;  angle 
at  pyramidal  edge=165  26' ;  /  on  face  of  pyramid=104°  42'.  Lateral 
faces  longitudinally  striated.  Sometimes  columnar,  fibrous,  or  massive. 
Cleavage  not  distinct. 

II. =3— 3*5.  G.=5'30— 5*35.  Lustre  metallic.  Color  and  streak  steel- 
gray.     Opaque.     Fracture  slightly  uneven. 

Oomp.— PbSi-Sb'  S'=Sulphur  22*1,  antimony  42-6,  load  35-3=100.  Analyses :  1,  2,  H.  Rose 
Pogg.,  vuL  99);  3,  Kerl  (B.  H.  Ztg.,  1S63,  Xo.  2) : 

1.  Wolfsberg    S  22'58    Sb  44-89     Pb  31-84    Ou  0-42=99-28  Rose. 

2.  "  undat         44-11  31-97        undet.  Rose. 

8.  "  21-22  43-98  30-84     Ag  0*12,  Po  l-46=97-61  K. 

Pyr.,  etc. — Decrepitates  and  fuses  very  easily ;  iu  the  closed  tube  gives  a  faint  sublimate  of 
sulphur,  and  sulpliid  of  antimony ;  in  the  open  tube  sulphurous  fumes  and  a  white  sublimate  of 
ozyd  of  antimony.  B.B.  on  charcoal  is  almost  entirely  volatilized,  giving  a  coating  which  on  the 
outer  ed^  is  white,  and  near  the  assay  dark  yellow;  with  soda  in  R.F.  yields  globules  of  lead. 

Soluble  in  hot  muriatic  acid  with  evolution  of  sulphuretted  hydrogen  and  separation  of  dilorid 
of  load  on  cooling. 

Obs. — Occurs  in  the  antimony  mine  of  Wolfsberg  in  the  Ilarz ;  the  groups  of  columnar  crystuls 
ociHir  on  a  massive  variety  in  quartz ;  the  crystals  sometimes  over  half  an  inch  long,  and  two  or 
thrive  lines  broad,  frequently  extremely  thin  and  forming  fibrous  masses.  Has  been  reported  trmn 
St  Trudport  in  the  Schwarzwald.  Named  in  honor  of  Mr.  Zinken,  tho  director  of  the  Anhalt 
mines,  by  0.  Rose. 

RosembK'S  stibnito  and  boumonite,  but  may  be  distinguished  by  its  superior  hardness  and 
specific  gravity. 

Kenngott  nuikes  the  crystallization  monodinic,  and  the  pyramidal  planes  oblique  basal  planes; 
but  such  twins  with  pyramids  so  formed  are  not  known  among  monoclinic  species. 

107.  JORDANITE.    Jordanit  v.  Rath,  Verb.  Nat  Yer.  Bonn,  March,  1864,  Pogg.,  cxxiL  887, 1864. 

Orthorhombic  /\/=123'29';  0  \  1-1=128"  27";  o:  6:  c=  I -2595:1:1 -8*^04..  Observed  planes: 
0;  in  zone  i-l,  J-*,  «-*,  ^i,  5-«-  V-T,  2-1,  3-T.  G-I;  in  zone  1,  i  },  J,  J,  },  f,  1,  f,  Z  Planes  aU 
narrow,  except  0 ;  crystals  hexagonal  in  general  form. 

0\a-T=126*  27'  0  \SM=130'*45'  OaJ=115'  0' 

0\J-i=134    84  0.\l-i  =124    58  0 A  1=144   26i 

Twins :  composition-face  /;  forms  hexagonal,  arragonite-like.  Cleavage :  i-i  distinct.  Streak 
pure  black. 

COMP. — Undetermined. 

1^'R.,  ETC.— Nearly  as  for  sartorite, 

Obs. — Frv^m  the  Binnen  valley,  with  sartorite  (q.  v.).  Approaches  closely  sartorite  in  ita 
pianos  and  angles,  but  dirters  in  occurring  in  twin  crystals,  and  in  its  black  streak. 

Named  alter  Dr.  Jonlan  of  Saarbruck,  who  furnished  vom  Rath  with  his  specimens. 

108.  MIARGYKITIS.  Ilemiprismatisoho  Rubin-Blonde  (fr.  Braunsdorf )  Jlohs^  Grandr.,  606, 
IS24.  Mianryrit  //.  A\w,  Pogg.,  xv.  40»',»,  l!i::i*.  Hyp;irgyrit*s  Hypar^yron-Blende  (fr.  Clausthal), 
Rnriifu^  Char.,  2St\,  3;i8,  1S32.  lionngottite  (fr.  Folsobauya)  ZAiiVt,  Ber.  Ak.  Wien,  xxii.  286 
18MI. 

MoiuH^liim-.  (=4S^^  14\  J  \  I=\M'  31',  t>Al-j=136°  S;a:b:c= 
r2SS3  : 1 :  0*0001,  2sauiuauii.  Ol»served  planes :  O;  vertical,  /,  i-i,  i-i,  1-2. 
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1-1 ;  domes  i-t,  ft,  ft,  1-i,  f «',  14,  3-i  ;  loe 

octahedral,  f ;  yf 5,  H,  A^l,  H ;  ?fi 
H,  14,  34,  f  i,  H 

(?Ai-t=131°  46'     (?Aft=139°  58' 

<? A  7=122    ir>      (?Al-/=  98    24 

OAi  =109    16     ViAl-i=129  50 

Observed  angles  by  Weisbach,  from 
Braunsdorf  crystels:  /A  7=104^  36' 
-105^  50' ;  (?  Ai./=132°  28',  134°  15', 
127°  11',  131°  35';  i-iAl-i=129°  17', 
129%  49'. 

Crystals  thick  tabular,  or  stout,  or 
short  prismatic,  pyramidal.     Lateral  planes  deeply  striated.     Cleavage: 
i-t,  1-t  imperfect. 

H.=2— 2*5.  G.=5'2— 5*4;  mostly  5'22— 5*24.  Lustre submetallic-ada- 
mantine.  Color  iron-black.  Streak  dark  cherry-red.  Opaque,  except  in 
thin  splinters,  which,  by  transmitted  light,  are  deep  blood-red.  Fracture 
subconchoidal. 

Oomp.— Ag  8 + 8b'  S'=8ulphur  2 1  -8,  antamony  4 1  -6,  sflver  86*7 =100.  AnaljsiB'  by  H.  Rose 
(Pogg.,  XV.  469) : 

8  21-95        Sb  39.14        Ag  36-40        Cu  1-06    '    Fe  0-62=99-17. 

The  kenngoUiie  (L  a)  which  Weisbach  refers  here  (Pogg.,  cxzv.  467),  has  not  been  analyzed; 
TOQ  Haaer  found  in  it  (Pogg.,  xcviii.  1G5)  about  30  p.  a  of  silver;  G.=G'06.  BypargyriU  Is  a 
massive  variety;  Gr.=4-7T9 — 1-890,  Broith.;  it  afforded  Plattnor  (I  c.)  35  p.  c  of  silver.  For 
Weisbach's  measurements  see  Pog;?.,  1.  c. 

Pyr.,  etc — In  the  closed  tube  decrepitates,  fuses  easily,  and  gives  a  sublimate  of  sulphid  of 
antimony ;  in  the  open  tube  sulphurous  and  antimonous  fumes,  the  latter  as  a  white  sublimate. 
B.B.  on  charcoal  fuses  quietly  with  omission  of  sulphur  and  antimony  fumes  to  a  gray  bead,  which 
after  continued  treatment  in  O.F.  leaves  a  bright  globule  of  silver.  If  the  silver  globulo  be  treated 
with  phosphorus  salt  in  O.F.,  the  green  glass  thus  obtained  shows  traces  of  copper  when  fused 
with  tin  in  R.F. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur  and  oxyd  of  antimony. 

Obs. — At  Braunsdorf,  near  Freiberg  in  Saxony,  associated  with  tetrahedrite,  pyrargyrite,  etc. : 
Felsobanya  (kenngoUite)  with  pyrito,  galenite,  blende,  ban  to;  Przibram  in  Bohemia;  Clausthal 
{hypargyriie) ;  Guadalajara  in  Spain  ;  at  Paronos,  and  the  mine  Sta.  M.  de  Catorce,  near  Potosi ; 
also  at  MolinareSj  Mexico,  with  diallogite. 

Named  from  /icto);,  Uss^  aoyvpiTi  silver^  because  it  contains  less  silver  than  some  kindred  ores. 


109.  PLAGIONITI].    Plagiouit  O,  Rose,  Pogg.,  xxviiL  421,  1833. 

Monoclinic.  C^=72°  28',  /A  7=85°  25',  OaU= 
158^  9',  Rose  ;  a:h:c=i  0-37015  :  1  :  0*8802.  Ob- 
served planes  as  in  f.  107. 

O  A  1=154°  20'  (9Ai-;=107°  32' 

(9  A  2=138  52  1  A  1=142  3 

O  A -1=149  2  A  2=120  49 

Crystals  thick  tabular;  the  plane  0  shining  and 
smooth  ;  others  striated.  Cleavage :  2,  perfect,  but 
seldom  aflFording  smooth  surfaces.  Also  massive, 
granular. 

H.=2*5.  G.=5*4.  Lustre  metallic.  Color  black- 
ish lead-gray.     Opaque.     Brittle. 


107 


1.  Wolfsberg 

S  21-53 

Sb  3'?-94 

2.          " 

21*49 

37-53 

3. 

21-10 

37-84 
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Oomp.— PbSfSb* 3'+^ PbS=Siilphur 21-3, autimonj  38*2, lead 40-6.  Analyses:  l,H.Bo8e 
(Pogg.,  xzviii.  428);  2,  Kudernatoch  (Pogg.,  xxxril  588);  8,  Schultz  (Bamm.  Min.  Cb.,  1006): 

Pb  40-62=99*99  Eose. 
40*98=100  Kudernatsch. 
39*36,  Cu  1*27=99*53  Sohultz. 

Pyr. — Same  as  in  zinkenlte. 

Obs, — At  Wolfsberg  in  geodcs  and  druses  of  crystals  in  massive  plagionite,  or  crystallized  on 
quartz,  and  was  discovered  by  Zlucken.  Named,  in  aUusion  to  its  anusually  oblique  crystalliza- 
tion, from  KXiiytos,  oblique. 

Taking  the  planes  2,  2.  as  the  lateral  faces  of  the  fundamental  prism,  the  lateral  angle  is  nearly 
the  same  as  in  freieslebenite. 

110.  BINNITE.    Dufrenoysite  v.  WdUershatueHy  Pogg.,  xcir.  119,   1855;    C,  Heusaer^  Pogg*? 
xciv.  384,  xcviL  115.    Binnito  Dead.^  Ann.  d.  M.,  V.  viiu  389,  1856. 

Isometric.  Figures  3,  14,  and  others :  observed  planes  :  0^  Z,  2-2,  with 
1,  f ,  and  6-6,  on  some  crystals.     Cleavage  not  distinct. 

H.=4*5.  G.=4'477.  Lustre  metallic.  Color  on  fresh  fracture  black, 
sometunes  brownish  or  greenish.     Streak  cherry-red.     Brittle. 

Oomp. — ^Prom  anal.  1,  }  €u  9  +  As' S3=Sulphur  29*7,  arsenic  31*1,  copper  39*2=100.    From 
"anaL  2,  6u  S  +  i  As'S*,  or  like  enanrite.    Analyses:  1,  Uhrlaub  (Pogg.,  xciv.  117);  2,  Stockar- 
Escher  (Kenng.  Uebers.,  1856-57,  174): 

S  As  Cu  Pb  Ag  Fe 

1.  27-55  3006  37-74  275  1*28  0*82 =1 00*16  Uhr. 

2.  32-73  18-98  46*24  1*91  =-99-86  S.-K 


r. — In  the  closed  tube,  gives  a  sublimate  of  sulphid  of  arsenic ;  in  the  open  tube  a  crystal- 
line  sublimate  of  arsenous  acid,'  with  sulphurous  fumes.  B.B.  on  charcoal  gives  an  arsenics] 
odor  and  a  faint  white  coating,  fuses  with  intumescence  to  a  dull  iron-black,  magnetic  globnldi 
which,  according  to  Wiser,  is  surrounded  by  a  coating  of  ozyd  of  zinc.  The  globule  yields  metal- 
lic copper  with  soda. 

Obs. — In  dolomite,  in  the  valley  of  Bmnen,  with  realgar,  orpiment,  blende,  pyrite^  sartorite, 
and  dufrenoysite. 

111.  BRONaNIARDrm.    Damour,  Ann.  d.  M.,  IV.  zvi  227,  1849. 

Isometric.  In  octahedrons  with  truncated  edges  (1, 1),  Damour.  Massive, 
without  cleavage. 

H.  above  3.  G.=5'950.  Lustre  like  that  of  boumonite.  Color  and 
streak  grayish-black. 

Oomp.— Pb  S + Ag  S  +  8b'  S',  or  2  (Pb,  Ag)  S  +  Sb*  S»=Sulphur  19*4,  antimony  29-5,  silver  26*1. 
lead  260=  100.    Analyses :  Damour  (L  c) : 


s 

Sb 

Ag 

Pb 

Cu 

Pe 

Zn 

1. 

19-38 

29-95 

25-03 

24-74 

0-54 

0-80 

0-40=100-34. 

2. 

19-21 

29-60 

24-46 

2505 

0-61 

0-26 

0-32=99-61. 

8. 

19-14 

29-75 

24-81 

24-94 

0-70 

0-22 

0-37=99-98. 

Pyr.,  etc — In  the  closed  tube  a  feeble  orange  sublimate  with  a  white  one  above ;  in  the  open 
tube  f\ises,  affords  an  odor  of  sulphur  and  a  white  sublimate  of  oxyd  of  antimony.  B3.  on  char- 
coal  decrepitates,  f\isos  easily,  giving  off  an  odor  of  sulphur  and  white  vapors ;  after  roasting, 
yields  a  globule  of  silver,  with  a  yellow  coating  of  oxyd  of  lead.  Rapidly  attacked  by  concentrated 
nitric  acid. 

Obs. — From  Mexico. 

112.  JAMBSONITZJ.  Grey  antimony  pt  Jam.,  Syst,  liL  390,  1820.  Axotomous  Antimony- 
Glance  JanL,  Man.,  285.  Axotomer  Antimon-Glanz  Mohs,  Grundr.,  686,  1824.  Jameaonitt 
ffaicL,  TrL  Mohs*8  Min.,  l  461  (iiL  26^  1825. 
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Bleisdiimmer  Pfaff,  Sohw.  J.,  xxvil  1.    Pfaffite  Hml,  i.  192,  1841. 

Antimonialisk  Fadererz  pt,  Mioora  antimonii  plumosa  pt,  WaXLy  1747;  Federcrz  Oemu, 
Mine  d'antlmoine  aa  plumes  Fr. ;  Feather  ore,  Plumose  Antimonial  Ore,  pt  (rest  mostly  Stibnito). 
fkrottgh  last  cent  Antimoine  sulfur^  capillairo  pt.  [or  rar.  of  Stibnite]  27.,  Tr.,  1801 ;  Haarfor 
miges  Grauspiessglanzerz  pt.  KarsL^  Tab.,  52,  1800;  Haarf.  Autimonglanz  Mohs^  1824,  Leanh^ 
1826.  Federcrz  of  Wolfsberg  ff.  Rose,  Pogg.,  xv.  471,  1829;  Bead.,  Tr.,  iu  425,  1832.  Fuder- 
erz,  Yar.  of  Jamosonite,  v.  Kob.j  Cliar.,  iL  175,  1831.  Wolfsborgito  Huot,  Min.,  u  198.  Plumo- 
sit  Bdi(L,  Handb.,  569,  1845.  Plumites  GlocJc,  Syn.,  30,  1847.  Heteromorphit  Ramm,,  Pogg., 
IzxriL  240,  1849.    Federerz,  yar.  of  Jamosonite,  Ramm,^  Miu.  Ch.,  71,  1860. 

Orthorhombic.  /A  7=101°  20'  and  78°  40'.  Observed  planes  /,  i-%. 
Cleavage  basal,  highly  perfect;  /and  i-i  less  perfect.  Usually  in  acicular 
crystals.  Also  fibrous  massive,  parallel  or  divergent;  also  in  capillary 
forms ;  also  amorphous  massive. 

H.=2— 3.  G.=5'5  — 5*8;  5*564,  from  Cornwall,  Haidinger;  5*616, 
firom  Estremadura,  Schaffgotsch ;  5*601,  from  Arany  Idka,  Lowe;  5*6788, 
massive,  Kamm. 

Yak.— ^  well  crjstaUizcd ;  ft,  fibrous  or  columnar,  sometimes  diverging;  e,  capillary,  or  cobweb- 
like ;  d,  granular  or  compact. 

The  capillary  is  fecUher  ore  (Federerz  Germ.)  regarded  as  a  specie*  by  nearly  all  the  min- 
eralogists of  last  century,  but  including  capillary  stibnite ;  made  a  variety  of  stibnite  by  v.  Bom, 
Karsten,  Haiiy,  Mohs,  Leouhard,  and  other  autliori*,  until  1829;  and  a  distinct  species  again 
by  most  authors  after  the  analysis  by  Rose  in  1JS29 ;  but  referred  to  jamcsonite  by  v.  Kobell  iu 
1830,  and  Rammelsberg  in  1860.  An  amorpAou^  variety  occurs  with  the  feather  ore  at  Wolfsberg 
(anaL  *i\,  for  which  Rammelsberg  gives  the  hardness  3*0,  and  G. =5*6788. 

Oomp.— 2  (Pb,  Fe)  S  +  Sb''S*=(il' Fo  :  Pb=l  :.4)  Sulphur  21*1,  antimony  32*2,  lead  43-7,  iron 
3D=100.  But  excluding  tlie  iron  as  sulphid,  Rose  makes  the  formula  J  Pb  S  +  Sb*S'= Sulphur  20-7, 
antimony  34*8,  lead  4*45=100.  Von  Zepharovich  sustains  the  first  formula  (Sitz.  Ak.  Wien, 
1867,  169).  Analyses  5  to  10  of  feather  ore  agree  well  with  the  preceding,  whence  Rammels- 
berg's  reference  to  jamesonito. 

Analyses:  1,  2,  H.  Rose  (Pogg.,  viiL  101);  8,  Schaffgotsch  (Pogg.,  xxxviii.  403);  4,  A.  Lowe 
(Haid.  Ber.,  i  62);  5,  H.  Rose  (Pogg.,  xv.  471);  6,  Rammelsberg  (Pogg.,  Ann.,  Ixxvii.  241 :  7, 
Poselger  (ib.,  Ramm.,  Min.  Ch.,  71);  8-10,  C.  Bechi  (Am.  J.  Sci.,  II.  xiv.  6i)): 


1.  Cornwall 
2. 

3.  Estremadura 

4.  Arany  Idka 

5.  Wolfsberg, /jot^^  ore 

6.  "  ** 

7.  Wolfsberg,  massive 

8.  Tuscany,  capiL 

9.  "         acic 
10.         "         capiL 


S 

22*15 
22-53 
21*78 
18-59 
19*72 
20*23 
20-52 
18*39 
19*26 
20*53 


Sb 

84*40 
34*90 
32-6i 
.33*10 
31*04 
[31 -OB] 
[31*54] 
80*19 
29*24 
82-16 


Pb 

4(»-75 

38-71 

39-97 

40*82 

46*87 

44-82 

44-0 

47-68 


Fe 

2-80 
2*05 
3-«3 
2-99 
1*30 
2*93 
2*91 
0-26 


Cu 

0-13 
019 

1-78 

0*56 
1-08 
1*11 


Zn 

=99*73  Rose. 

0*74=99*72  Rose. 
0-42,  Bi  1*0«=99*48  Sch. 
0-35,  Ag  1*48,  Bi  0*22  =  99*33  Lowe. 
o*u«=9yoi  Rose. 
=100  Ramm. 


=100  Poselger. 

l*08=98-7l  Bechi. 


49-31 2-00     0-21  =  100-01  BechL 

43-38     0-94     1"25     1-74=100  Bechi 


Pyx. — Same  as  for  zinkenite. 

Oba. — Jamcsonite  occurs  principally  in  Cornwall,  associated  with  quartz  and  minute  crystals  of 
bonmonite ;  occasionally  also  in  Siberia,  Hungary,  at  Valentia  d' Alcantara  in  Spain,  and  Brazil 
Its  perfect  cleavage  at  right  angles  with  the  vertical  axis  is  sufficient  to  distinguish  it  from  the 
species  it  resembles.    Named  after  Prof.  Jameson  of  Edinburgh. 

The  feaiher  ore  occurs  at  Wolfsberg  in  the  Eastern  Harz;  also  at  Andreasberg  and  Clausthal; 
at  Freiberg  and  Schemnitz ;  in  the  Anhalt  at  Pfaffenberg  and  Meisoberg ;  in  Tuscany,  near  Bot- 
tino ;  at  Chonta  in  Peru. 

ZundererZj  or  !^rgzunderz  [=Tinder  Ore]  of  6.  Lehmann  (Mem.  Ac.  Berlin,  20,  1758),  which 
is  soft  liko  tinder  and  dark  dirty  red  in  color,  has  been  referred  to  kermesito,  but  proves  to  he 
^mesonite  or  feather  ore  mixed  wii;h  red  silver  and  arsonopyrite.  Bomtrager  obtained  in  an 
analysis  (J.  pr.Ch.,  xxxvl  40)  S  19-57,  As  12*60,  Sb  16-88,  Pb4.>*06,  Ag2-56,  Fe4-o2=96*19.  From 
Andreaaberg  and  Clausthal  in  the  Harz. 


mLBaASAEsnss,  etc. 


113.  DnFRBNOTBrm.  Duft^uoysite  Damour,  Ann.  Ch.  PhTB.,  m.  ziv.  3T9,  I84B.  Oott- 
liardit  Ibtmm.,  Bere.  Oh.  Mia,  MS,  2G6,  1611.  ArBenomeUa  and  Sclerodase  pt  v.  Waittnh. 
Po^.,zciT.  MS,  185S.  Du&enojBite  pt  Dttd.,  Ann.  <L  M.,  V.  Till  3S9,  Bkleralciaa  Fdtrten, 
Otkab.  Ver^  tIL  13,  Jahrb.  Uin..  18S7,  203. 

Ortliorhombic.     7a 7=93'"  39',    Oa  1-1=121''  80',  ff:  J:  c=l-6318  : 1 : 
1'0658.    Observed  planes  :  0;  verti- 
cal, /,  v-t,  irl ;  doinec,  ^i,  J-J,  1  i,  ^t, 
f-t,|-i,l-I,2-i; octahedral,!,  2.  Oa\-\ 
=  123°  9',  (9Aft=142''34',  0A2-i= 
\  107''2',OAl^ll4°5',t9A2-:102°36', 
1 A  1-1=141°  20J,  1  A  l-r=138°  15',  v. 
/  Rath.      Usual   in   thick   rectangular 
tables.     Cleavage :  0  perfect.      Also 
massive. 
H.=3.  G.=5-549,Damonr;  5-5616, 
Landolt;  5-569,  v.Rath,    Lustre  metallic.   Color  blackish  lead-gray  ;  Btreak 
reddish-brown.     Opaque.     Brittle, 


1.  Binneo  lS-49  30-n9 

3.        "  2J-30  aO-8T 

3.  "  2Sa7  21-76 

4.  "  2311  81-3S 


D-3I=g9-51  Damour. 
0-21=  101-03  Damour. 

^9B-0  L.  *  R 

LAB. 


AnalfWB  or  dufrenoy^to  have  been  published  by  Uhrlaub  and  NaaoD  (Fog^.,  n.  537),  and  by 
StoclcBT  Eachcr  (KuDDg.  Foraoh., 'S6, '57,  116);  but  as  they  were  made  withoutdUaiminBtiDgthe 
Bpedca,  and  give  intcrroodiala  results,  tbey  are  not  cited  here  in  detaiL  Peterson  bas  also  pub- 
lUhed  twoaiudysesiLc),  tuid  gives  the  foUowingts  the  mean  or  17  anal  by  the  chemiats  jiut 
mentiODed  and  himself: 


1. 


24-31 


As 
21-35 


Pb 

50-SS 


Ag 
0-41 


Fe       Ca 


=99-88 


Feterwn  in  one  analysis  obta]aedS?3-34  An  25-83,  Pb  60-74,  Ag  0-21;  and  In  the  other  8  26-00, 
As -^3-93,  Pb5r3^  AgO-li    He  makes  the  formula  [£  PbS  +  As'S^-t-[Pb  S  +  As'  S*]=PbS-f 

Pyr.,  etc — EasOj  fuses  and  gires  a  sublimate  of  Balphnr  and  sulphnret  of  arsenic ;  in  the 
open  tube  a  Eiiietl  of  sulphur  only,  with  a  sublimate  of  sulphar  in  upper  part  of  tube,  and  of 
•rsenous  acid  below.  On  charcoal  decrepitates,  melts,  yields  nimes  of  arsenic  and  a  globule  of 
load,  which  on  cupellation  yields  silver. 

Oha. — Prom  the  valley  of  Binnen  in  the  8t  Gothard  Alps,  in  crystalline  dolomite,  along  with 
sartorite,  jonlanite,  binnite.  realgar,  orpjment,  blende,  pjrite.  tba  crystals  an  sometime!  an 
incb  across. 

^mour,  who  flist  studied  the  arsenio-sutphids  of  Binnen,  analywd  the  mamive  ore  and  named 
\%  dufmoysitt.  He  inf<>rrcd  that  the  crystallization  was  loonometnc  fh>m  some  associated  cryBtals, 
wad  so  published  it  This  led  von  Wallcrshausen  and  Hensser  to  c^tU  the  moDometric  mineral 
duftvnoysile.  ncJ  the  lalter  to  name  the  trim e trie  ftmnrft  Von  ITaltershanaeo,  atter  studying  ths 
prijimntio  mineral,  made  out  of  the  species  arseiwinelan  and  uimcl/ue,  yet  partly  on  hypothetical 
grounds.  Recently  it  has  been  found  that  three  orthorhombicmiDerala  exist  at  the  locality,  as  an* 
nouDovd  by  vom  Ratli.  who  identifies  one.  by  spedflc  gravity  and  oompositiOD,  with  Damooi'a 
d^rnMynli' ,-  another  he  makes  tdendaae  of  von  Woltershausen  (taitorite,  p.  87) ;  and  Um  oUk* 
he  DUnes  jordamUt  (j.  88), 
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114»  FRSIBSLBBBMITB.  Mine  d'aDtirooiDe  grise  tenant  argent  (fV.  Himmelsfuret)  <U 
lAste^  Dcscr.  de  Min.,  35,  1773,  Crist,  iii.  54,  1783.  Dunkles  Weissgultigerz  Od.  loc.,  known 
since  1720)  Klapr^  Beitr.,  I  173,  1795.  Schilf-Glaserz  FreiMleben,  Geogn.  Arb.,  vL  97,  1817. 
Antimonial  Sulphuret  of  %lver,  Sulphuret  of  Silver  and  Antimonj.  Argent  sulfVir^  antimoni- 
f^re  et  cuprif&re  Levy^  Descr.  Min.  Heuland,  1838.  DonacargTrite  Chapm.^  Min.,  128,  1843. 
Frdoskbenit  EaitL,  569,  1845. 

Monoclinic.  67=87°  46',  /A  7=119°  12',  O  A  14=137°  10'  (B.  &  M.)  ; 
a:h  :  ^=1-5802  :  1  :  1'7032.  Observed  planes  :  O  ;  vertical,  /,  ^-^,  lA-^  i-|^, 
i-3,  infj  i-J,  i-i  ;  domes,  1-i,  f4,  1-t,  |4,  2-i ;  octahedral,  jf,  1,  1-4,  1-2,  |-3. 


O  A  1-;=123°  65' 

0  A  fi=156  8 
O  A  2-1=118  21 

1  A  1,  front,=128  2 
1-4  A  1-4    "    =166  6 
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1-2A1.2,  front,=152°36' 
i-^Ai-^      "     =132  48 
1-3  A  i-3       "     =157  54 
1-i  A  14,  top, =94  20 


Prisms  longitudinally  striated.    Cleavage:  /perfect. 

H.=2— 2-5.  G.=6— 6-4;  6*194,  Haudmaiin ;  623, 
fr.  Przibram,  v.  Payr.  Lustre  metallic.  Color  and 
streak  li^ht  steel-gray,  inclining  to  silver-\^ite,  also 
blackish  lead-gray.  Yields  easing  to  the  knife,  and  is 
rather  brittle.     Fracture  subconchoidal — uneven. 


Oomp.— 5  (Pb,  Ag)  S+  2  Sb*  S*  (fr.  ▼.  Payr's  anaL)=,  if  Ag :  Pb=3  :  4,  Sulphur  18-6,  antimony 
25-9,  lead  81  •2,  silver  24-3=100.  Analyses:  1,  2,  Wohler  (Fogg.,  xlvL  14ti);  3,  Escosura  (Rey. 
Miners,  vi  358,  Ann.  d.  M.,  Y.  viiL  495);  4,  v.  Payr  (Jahrb.  Min.  1860,  579): 


1. 
2. 

3.  Spain 

4.  Ptzibram 


8             Sb            Pb  Ag  Fe  Cu 

18-77  27-72  3000  22*18  Oil         1-62  =  100  W. 

18-72  27-05  30*08  23-78        =99-60  W. 

17-60  26-83  31-90  22-45       =98-78  Escosura. 

18-41  27-U  30-77  23*08  0*63=100  Payr. 


Pisani  refers  here  the  massive  dark  weissgultigerz  analyzed  by  Klaprolh,  who  obtained  (1.  c.) 
S  22-00,  Sb  21*50.  Pb  4100,  Ag  9*25,  Fe  1-75,  ^1  I'OO,  Si  0-75=97-25,  cousideriug  part  of  the 
silver  aa  here  replaced  by  lead. 

"Pyr, — In  the  open  tube  gives  sulphurous  and  antimonial  fumes,  the  latter  condensing  as  a 
white  sublimate.  B.B.  on  charcoal  fuses  easily,  giving  a  coating,  on  the  outer  edge  white,  from 
antimonous  add,  and  near  the  assay  yellow,  from  oxyd  of  lead;  continued  blowing  leaves  a 
globule  of  silver. 

Obs. — yTxih.  argentite,  siderite,  and  galenite,  in  the  Jlimmolsfurst  mine,  at  Freiberg  in  Saxony, 
and  Kapnik  in  Transylvania;  at  Ratieborzitz,  the  ore  of  which  locality  coutaius  bismuth,  accord- 
ing to  Zincken;  at  Przibram  in  crystals,  often  twins,  and  2  to  6  lines  long;  at  Felsobanya;  at 
Hiendelencina  in  Spain,  with  argentite,  red  silver,  siderite,  galenite,  etc. 

The  crystals  from  Himmelsfiirst  are  triclinic^  according  to  Breithaupt  (B.  II.  Ztg.,  xxv.  1S9). 
Chapman  took  his  name  donacargyrite  from  the  British  Museum,  knowing  nothing  of  its  origiu. 
Snch  a  name  ought  not  to  displace  freieslebenite. 


116.  PTR08TILFNITZI.    Feuerblende  BreitJu,  Char.,  285,  dZZ,  1832.    Fireblende  Dana,  Min., 

543,  1850.    Pyrostilpnite,  Dana. 

Monoclinic.    In  delicate  crystals  grouped  like  stilbite.    Observed  planes, 
/,  i4, 1-i,  14,  24,  B.  ife  M. 


H 
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I A  7=139''  12'.  24  A  24,  top,=74°.        U  A  14=123"  34'. 

1-i  A  14,  top,=112  53.     i4  A  24=148  42.  1-i  A  1-i,  top,=62  36. 

Cleavage :  i-\,  and  crystals  flattened  in  tliis  direction.     Faced  i4  striated 

Sarallel  to  the  cli  nodi  agon  a).     Twins;   plane  of  composition  i-i  (ortbo- 
iaconal). 

H.=2.     G.=4'2— 4'25.     Lnstre  pearly-adamantine.     Color  hjacinth' 
red.     Translucent     Sectile  and  somewhat  flexible. 


Oomp. — OontaiDs  0!'3  per  a 
Pyr. — Like  pjrarirjrite. 
Oba^ — From  the  Kurprinc  mi 
Named  troro  tdc  fire,  and  in. 


if  silver,  along  with  sulphur  and  antimony  (Plattner,  L  a,  333^ 


116.  RrmNaSRITE.    Bittlngcrit  Zippe,  Ber.  Ak.  Wien,  ix.  i,  31S,  1852. 

Monoclinic;  (7=88°  26'.  In  small  rhombic  tables  with  replaced  basal 
edges.  Observed  planes:  0,  \,  I,  ±6,  ±1.  Observed  angles:  O  A  1= 
9V  24',  /A  7=126"  18',  0  A  1  =  132°  24',  0  A  -1=130°  50^  1  A  -1=96" 
20',  Oa  -6=98°  30',  OAi=150°,  -1  A-l=140"  1'.  Cleavage:  O  imper- 
fect. 

H.=:l-5— 3.  Lmtre  submetallic-adamantine.  Plane  0  blackish-brown 
in  the  larger  crystals,  less  dark  in  the  more  minute ;  other  parts  iron-black. 
Translucent  and  dull  lioncy-yellow  to  hyacinth-red  in  the  direction  of  the 
axis.     Streak  orange-yellow.     Brittle. 

Oomp, — Probably  a 

Pyr.— CB.  Nunc  of 
globule  of  pure  BLVer. 

Oba. — From  Jonohimsthal,  in  amall  crystaU. 

117.  PTRAROy ttlTB.  Argontiim  rude  rubrutn  pL,  Germ.  Rothgoldora,  Agrie.,  3C2,  Inierpr., 
4C!,  I5JG.  Argentura  nibri  cotoria  pt.,  Gemein  Rotliguldcncrz,  Gesner.,  Fou.,  GS,  ISfiS.  Both- 
gf  Iden  pL,  Argciituna  urseaico  pauco  sulphure  et  fi'rro  mincralisatiiTn  pt..  Minera  argonti  nibti 
Tar.  opaco,  var.  uigrcpceus,  Wall,  Slii,  1717.  Mine  d'ui^ot  rouge  fy.  Tit  Wall.,  Has.  Ruby 
Silver  Ore  pt..  Red  Silver  Ore  pL,  Hill,  Fobs.,  1771.  Duokles  Rothgul tigers,  Lichtes  id,  pL, 
IFem.,  I7S9.  Dark  Red  Silver  Ore;  Antimonial  Red  Silver.  Argent  antimoiiie  aulfure  pi.  £, 
Tr.,  1801.  Argent  rouje  antimoniale /"nJiw;.,  J.  do  Pliys.,  lii,  407,  1804.  -Erosit  SW^  Denki. 
Nat  SchiTflbL,  i,  311,  Tuach.  J" 
Pyrargynt  Clock.,  Handb.,  388,  1 

Rliombohedral.  02>posite  extrcmitieii 
of  crvstals  often  unlike.  Ji  A  Ii=  lOS"  43', 
B.  X'  M.,  OAli=m  42';  0=0-788. 
Observed  planes  in  this  and  tlie  following 
spet'it's :  bn«\l  and  prismatic,  0, 1,  i-2,  i-\, 
'-Jt  H\ ;  rhoniV>liedraI,  i,  J,  ^,  4,  JR  (or 
1),^  4,  -14,  -5,  -f  -3,  -j,  -1,  -J, 

I,  —  i;  pyramidal,  j-3,  |-2,;  scalene. 


5,  -h  -3,  -i 

inidaf,  j-3,  f  2, 

"'  '         '^~'~ ^-^""^  l»edral,4',f,"|'^,i',i',f,,V^4',i'^,TV*) 

r.  f.  i\  h%  j'^,  \\  f-,  r,  f ,  j^  i*,  i^  v,  i\  r,  i*,  iv  i*,  r,  v^,  2-, 

V'\  J^  f,  If^*,  -S*,  -5^  -5**,  -5^^,  -SV   _4»,  -}V   _..|.^  _j^H 
i',  i',  A"  Q- Sella.  *  '         '     "      '^  ,     T,     I.     I  ,     ». 
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OAi=155 
OaV=112 
OaV^zIOO   14 


33' 


iAi  =137^58' 
^-2a7?=125  39 
i-2Ar=155    4 


^Ai  =144°  21' 
^Af=164  5 
i-2  A  1-2=120. 


Cleavage :  li  rather  imperfect.  Twins :  composition-facje  — i,  as  in 
f.  113,  wnich  consists  of  four  individuals  ;  O  or  basal  plane,  as  in  f.  114 ; 
also  H  and  Z     Also  massive,  structiu-e  granular,  sometimes  impalpable. 


112 


113 


•s 


t2 


•2 


H.=2— 2*5.  G.=5'7— 5*9.  Lustre  metallic-adamantine.  Color  black, 
sometimes  approaching  cochineal-red.  Streak  cochineal-red.  Translucent 
— opaque.     JFracture  conchoidal. 

Oomp. — ?,  Ag  S  +  Sb'  S'=Sulphur  17-7,  antimony  22-6,  silver  59-8=100.  Analyses:  1,  Bom* 
dorff(Ak.  H.  Stockh.,  1821,  338);  2,  Wohler  (Ann.  d.  Phann.,  xxviL  167);  3,  Bottger  (Bamm. 
Handw.,  iL  106);  4,  F.  Field  (Q.  J.  Oh.  Soc.,  xil  12) : 


S 

Sb 

Ag 

1.  Audreasberg 

2.  Mexico 

16-61 
18-0 

22-85 
21*8 

68-95,  gangue  0-30—98-70  BonsdorflC 
60-2  =  100  Wohler. 

3.  Zacatecaa,  Hex. 

4.  Chili 

17-76 
17-45 

24-69 
23-16 

57-45=99-80  Bdttger. 
69-0 1=99-62  Field. 

Henckei  found  arsenic  in  ruby  silver  (PyritoL,  169,  1725),  and  both  liglit  and  red  silver  ores 
were  afterwards  considered  arsenical,  until  Kluproth^s  analysis,  detecting  antimony  alone,  in  1794 
(Beita".,  L  141) ;  after  this  both  were  supposed  to  be  aDtimonial,  until  Prouat,  in  1804  (J.  de  Phys., 
bL  403)  showed  that  there  were  two  species,  an  antimonial  and  an  arsenical. 

Pyr.,  etc. — In  the  closed  tube  fuses  and  gives  a  reddish  sublimate  of  sulphid  of  antimony ;  in 
the  open  tube  sulphurous  fnmes  and  a  white  sublinuite  of  oxyd  of  antimony.    B.B.  on  charcoal 
foaes  with  spirting  to  a  globule,  gives  off  sulphid  of  antimony,  coats  the  coal  white,  and  the  assay 
is  converted  into  sulphid  of  silver,  which,  treated  in  O.F.,  or  with  soda  in  R.F.,  gives  a  globule  of 
fine  silver.    In  case  arsenic  is  present  it  may  be  detected  by  fusing  the  pulverized  mineral  with 
Boda  on  charcoal  in  R.F. 
Decomposed  by  nitric  acid  with  separation  of  sulphur  and  antimonous  acid. 
Ob». — The  dark-red  silver  ore  occurs   principally  with  calcito,  native  arsenic,  and  galenite, 
atAndreasbergin  the  Harz;  also  in  Saxony,  Hungary,  Norway,  at  Gaudalcaual  in  Spain,  and  in 
Cornwall.    In  Mexico  it  is  worked  extensively  as  an  ore  of  silver.     In  Chili  it  is  found  in  crystals 
«t  mine  Dolores  and  Ghafiarcillo  near  Copiapo.     In  Nevada,  at  Washoe  in  Daney  Mine ;  in  Ophir 
{nine, rare;  abundant  about  Austin,  Reese  river,  but  no  good  crystals;  at  Poorman  lode,  Idaho, 
in  masses  sometimes  of  several  hundred  weight,  along  with  ccrargyrite. 

'^lighi^ed  ore  from  Andreasberg,  according  to  Zincken,  contains  no  arsenic.  A  gray  ore  from 
the  lame  locality,  contains  both  arsenic  and  antimony,  and  may  be  miargyrite.  On  cryst.  of 
PPargyrite,  see  Q.  SeUa,  Acad.  Sci.  Torino,  8vo,  1856. 

Alt— Occurs  like  proustite,  changed  to  argeutite  (Ag  S);  to  pyrito;  so-called  argentopyrite 
silrer. 
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118.  PROUSTTTE.  Argentum  rude  rubrum  translucidum  catbunculis  siinlle,  Germ.  Durch* 
sichcig  Rodtguldenerz,  Agrie,^  862,  Interpr.,  462,  1546.  Argentum  rubri  colons  pcUuddum, 
Schon  Rubin  Rothguldeuerz,  Gesner^  Foss.,  62,  1565.  Minera  argenti  rubra  pellucida  Wail.,  31 1, 
1747.  Ruby  Silver  Ore  pt  IRU.  Argent  rouge  arseuicale  Proust^  J.  de  Phys.,  lix.  404^  1804. 
Lichtes  RothgiiltigerE  pt.,  Arsenikalisches  id.,  Arseniksilberblende,  Gtmu  Rubiublende  pt 
Arsenical  Silver  Ore ;  Light  Red  Silver  Ore.     Proustite  Beud,,  Tr.,  IL  446,  1882. 

Rhombohedral.  ^A^=107°  48',  6>A^=137°  9' ;  a=0-78506.  Also 
granular  massive. 

II.=2— 2*5.  G.=5*422— 5*56.  Lustre  adamantine.  Color  cochineal- 
red.  Streak  cochineal-red,  sometimes  inclined  to  aurora-red.  Siibtranspa- 
rent — subtranslucent.     Fracture  conchoidal — uneven. 

Oomp.— 3  Ag  S  + As'  S*=Sulphur  19*4,  arsenic  ir)-2,  silver  65*4=  100.  Analyses:  1,  H.  Rose 
(Pogg.,  XV.  472);  2,  F.  Field  (Q.  J.  Chcm.  Soc,  xii.  12) : 

1.  Joachimsthal        S  19-51         As  1509        Ag  64*07         Sb  0-69=99-96  Rose. 

2.  ChiU  19-81  16*12  64-88=99*81  Field. 

Pyr.,  etc. — In  the  closed  tube  fuses  easily,  and  give.4  a  faint  sublimate  of  sulphid  of  arsenic ; 
in  the  open  tube  sulphurous  fumes  and  a  white  crystalline  sublimatetof  arsenous  acid.  B.B.  on 
charcoal  fuses  and  emits  odors  of  sulphur  and  arsenic;  by  prolonged  heating  in  O.K.,  or  with  soda 
in  R.K.,  gives  a  globule  of  pure  silver.     Some  varieties  contain  antimony. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur  and  arsenous  acid. 

Obs.— Occurs  at  Freiberg,  Johunngoorgenstadt,  Marienberg,  and  Annaberg;  at  Joachimsthal 
in  Bohemia ;  Wolfach  in  Baden ;  Markirchen  in  Ali^ace ;  Chalanches  in  Dauphin^ ;  Guadalcanal 
in  Spain ;  in  Mexico ;  Peru ;  Chili,  near  Copiapo,  at  Chananjillo,  some  crystals  8  in.  long  (D. 
Forbes. )  In  Nevada,  in  the  Daney  mine,  and  in  Comstock  lode,  but  rare ;  in  veins  about  Austin, 
Lander  Co ;  in  microscopic  crystals  in  Cabarrus  Co..  N.  C,  at  the  McMakin  mine ;  in  IdahOj  at 
the  Poorman  lode,  with  pyrargyrite,  native  silver  and  gold,  and  oerargyrite. 

Named  after  the  French  chemist,  J.  L.  Proust 

Alt. — Occurs  altered  to  pyrrhotite,  Breith. 

119.  BOURNONTTE.  Ore  of  Antimony  (fr.  Eudellion)  P.  RasMeigh,  Spec,  Brit  Min.,  L  34, 
pL  xix.,  1797.  Triple  Sulphuret  of  Lead,  Antimony,  and  Copper  Boumon  (with  figs.),  Pliil. 
Trans.,  30,  18(>4;  CJl  Hatchett  (anal.),  ib.,  63.  Boumonite,  Antimonial  Lead  Ore,  Jameatm, 
Syst,  iL  579,  1805,  iii.  372,  1816.  Spiessglanzblei  Karst,  in  Klapr.  Beitr.,  iv.  82,  1807,  and 
Tab.,  68,  1808.  Plomb  sulfur^  antimonifere  ff.,  Tabl.,  1809.  Endellione  Boum,^  Cat  Ifin., 
409,  1813.  Schwarz  Spiesglanzorz  Wern.  Antimoine  sulfur^  plumbo-cuprifore  //.,  Tr.,  iv. 
1822.     Riidelerz  [= Wheel  Ore]  Kapnik  miners,    Endellionite  Zippe^  Char.  Min.,  213,  1859. 

Prismatischer  Spiesglas-Glanz  Mohs^  Char.,  1820;  Prisma toidischer  Kupfer-Glanz  Mdha^ 
Grundr.,  iL  659,  1824.  Antimonkupfer-Glanz  Breith.  Wolchit  Haid.,  Handb.,  664,  1845. 
WOlchite. 

Oithorhombic.  /A  7=93°  40',  0  A  1-I=13G°  17;  a  :  J  :  c=0-95018  : 
1  :  1'06G2.  Observed  phines:  0  j  vertical,  i-\  i-l^  i-|,  i-|)  *'"^j  ^'"^j  ^^  ^'h 
i'h  H  '  glomes,  |-i,  f  2,  l-i,  S-l ;  {-l,  f  I,  f  I,  J-I,  |-t,  l-i,  fl,  ^-i,  2-t,  3-1 ; 
octahedral,  ^,  i,  f ,  |,  1,  2,  1-5,  2-2,  3-3,  f3,  l-T,  f4,  1-2,  2-2. 

0  A  i-z=154:°  27'.  0  A  ^=146°  45'.         1  A  1,  raac.,=114°  6'. 

0  A  f  i=147  29.  0  A  1=127  20.  1  A  1,  brach,=109  6. 

O  A  i-2=133  26.  O  A  i-5=144  29.  i-2  A  i-2,  ov.  t-t,=129  44. 

O  A  2-2=115  20.  O  A  1-1=138  6.  i-2  A  t-2,  ov.  t-i,=123  52. 
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Cleavage:  i4  imperfect;  i-l  and  0  less  distinct.  Twins:  composition- 
face  I;  cryBtalB  often  cruciform  (f.  116),  crossing  at  angles  of  93°  40'  and 
86^  2(y  I  hence,  also,  cog-wheel  shaped.   Also  massive :  granular,  compact 


116 


115 


Nagjrag. 

H.=2-5— 3.  G.=i'7— 5*9.  Lustre  metallic.  Color  and  streak  steel- 
gray,  inclining  to  blackish  lead-gray  or  iron-black.  Opaque.  Fractuie 
conchoidal  or  uneven.    Brittle. 

Oomm  V«r-— 8  (Ou,  Pb)  8+Sb*  8»,  or  (3  Ou  8+Sb*S*)  +  2  (3  Pb  8+Sb*8*)  Ramm.=Siilphur 
19*7,  antiiiiOTiy  25*0,  lead  42*4,  copper  12*9=100.  Analyses:  1,  H.  Rose  (Pogp:.,  xy.  573);  2, 
8mding  (Ramm.  Handw.,  123);  3-5,  Bammelsberg  (Fogg.,  Ixxvii  253);  6,  0.  Kuhlemann  (ZS. 
Nat  Ver.  HaUe,  viiL  600);  7,  P.  Held  (Q.  J.  Ch.  Soa,  xiy.  158);  8,  9,  Duf^noy  (Ann.  d.  M.,  IIL 
X.371): 


8 

8b 

Pb 

On 

1.  Neadorf 

20*31 

26*28 

40-84 

12-65=100*08  Rose. 

2. 

19-63 

25*68 

41-38 

12-68=99-37  Binding. 

3.  Meiseberg 

19-49 

24*60 

40*42 

13-06=97*57  Ramm. 

4. 

18*99 

24-82 

4004 

15*16=99-01  Raram. 

5.  Wolfsberg 

19-76 

24-34 

42-88 

13-06=100-04  Ramm. 

e.  ClauBthal 

(f)  18-81 

23-79 

40-24 

12-99,  Fe  2-29,  Mn  0*17,  Si  2*60=100  K. 

7.  Cornwall 

20*30 

26*30 

40-80 

12-70=100-10  Field. 

8.  AlaiB 

19*4 

29-4 

38-9 

12-3=100  Dufrenoy. 

9.  Mexico 

17*8 

28-3 

40-2 

13-3=99-6  DufV^noy. 

10.  Huaaoo 

20-45 

26*21 

40-76 

12-52=99-94  Field.     G.=6*80. 

The  Mciseberg  mineral  (No.  4)  is  light-gray,  and  occurs  in  tabular  crystals,  with  an  uneven 
ooLchoidal  fracture,  and  submetallic  lustre.  G.=5-703,  Zincken ;  5*726  and  5-792,  Bromeis ;  5-779, 
ftammelsberg. 

Another  variety  (No.  3)  is  iron-black,  with  the  faces  of  a  rhombic  octahedron  largely  developed. 
Fracture  conchoidal  Lustre  metallia  G.= 5-822  and  5*847,  Bromeis;  5-844,  Zincken;  5*863, 
fiammelsberg. 

The  Wolfsberg  ore  (No.  6)  is  iron-black.  The  crystals  are  rectangular  prismatia  Fracture 
co&choidaL    Lustre  metallic.    G.=5*726,  Rammelsberg;  5*796,  Zincken ;  5801  and  5*855,  Bromeis. 

ForZirkel  on  cryst.  and  history,  see  Bor.  Ak.  Wien,  xlv.  431,  1862.  Zirkel  makes  the  macro- 
diagooal  of  the  crystal  above  the  vertical  axis ;  and  in  this  we  have  not  followed  him,  because 
the  ibo?e  is  strictly  the  normal  position  for  the  vertical  axis,  or  that  which  homology  with  the 
Cttbe  requires,  since  0  a  l-l  and  0  A  1-X  are  near  135''.  The  faces  i-i  and  i-l  are  homologous  with 
the  cubic  faces,  and  ij  /  with  the  dodecaliedral,  the  angle  between  which,  either  side  of  i-l,  is 
near  90'. 

Pyr.,  etc — ^In  the  closed  tube  decrepitates,  and  gives  a  dark -red  sublimate.  In  the  open  tube 
gives  salphurous  acid,  and  a  white  sublimate  of  oxyd  of  antimony.  B.B.  on  charcoal  fuses  easily, 
J"wi  »t  firat  coats  the  coal  white,  fVom  antimonous  acid ;  continued  blowing  gives  a  yeHow  coating 
of  oxjd  of  lead;  the  residue,  treated  with  soda  in  R.F.,  gives  a  globule  of  copper. 

7 
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Decomposed  by  nitric  acid,  affordJDg  a  bine  solution,  and  leaying  a  reridne  of  sulphnr,  and  a 
white  powder  containing  antimony  and  lead. 

Obo. — Occurs  in  the  mines  of  Neudorf  in  the  Harz  (which  indude  the  Meisebeig  localities), 
where  the  crystals  occasionally  exceed  an  inch  in  diameter;  also  at  Wolfsberg,  dansthal,  and 
Audrcasberg  in  the  Harz;  with  quartz,  tetrahedrite,  and  phosphorescent  blende,  at  Kapnik  in 
Transylvania,  in  flattened  crystals;  at  Servoz  in  Piedmont,  associated  with  pearl  spar  and 
quartz.  Other  localities  are  the  parish  of  Braunsdorf  and  Gersdorf  in  Saxony,  Olsa  in  Carinthia, 
eta ;  Endellion  at  Wheal  Boys  in  Cornwall,  where  it  was  first  found,  and  hence  called  enddlione, 
by  Couut  Bournon,  alter  whom  it  was  afterward  named;  in  Mexico;  at  HAisco-Alto  in  Chili; 
at  Machacamarca  in  Boliyia ;  in  Peru. 

Alt.— Occurs  altered  to  cerussitc,  malachite,  azurite,  and  also  (as  Rammelsbei^g  has  shown)  to 
the  mineral  called  wolchiU^  which  occurs  in  similar  crystals,  ^ith  the  same  hardness  and  sank 
sp.  gr.  (5*88 — 5*94  Ramm.).  It  was  originally  from  TVolch  in  Carinthia,  but  occurs  also  at  Olsai 
with  true  boumonite. 

Schidtter,  Id  his  analysis  of  wolchite  fVom  Wolch,  obtained  (Baumgartn.  ZS.,  yiil  284)  8  28-60, 
8b  16-66,  As  6-04,  Pb  29*90,  Cu  17-35,  Fe  l-40=99-94.  Rammelsberg  found,  as  the  mean  of  4 
analyses  (Min.  Chem.,  80),  S  16-81,  Sb  24*41,  Pb  15-59,  Cu  42*83,  Fe  0-36=100,  ezduding  the 
percentage  of  mixed  carbonate,  sulphate,  and  antimonial  salts  of  lead  and  copper,  and  some  water. 

120.  STYLOTTPmZ.    Stylotyp  v,  KdbeO,  Ber.  Ak.  Munchen,  1865,  i  163,  1865.    Caflatino 

Chilian  miners, 

Ortliorhombic.  /A  /  about  92 J°,  near  that  of  Boumonite.  Twins: 
cruciform,  angle  of  intersection  near  90°.     Cleavage :  none  distinct. 

H.=3.  G.=4*79.  Lustre  metallic.  Color  iron-black;  streak  black. 
Fracture  imperfectly  conchoidal,  uneven. 

Oomp. — 3  (€u,  Ag,  Fe)  S  +  Sb'  S',  the  species  being  an  iron-silver-copper  boumonite  (ratio  ^ 
+  Ag :  Fe=2  :  1,  and  €u  :  Ag=6  :  l)=Sulphur  24*9,  antimony  31-6,  copper  26-2,  sUyer  8*0,  iron 
7*3=  100.    Analysis :  v.  Kobell  (L  c) : 

S  Sb  Cu  Fe  Ag 

24-30  30-53  28*00  VOO  8-30,  Pb,  Zn  «r.=98-13 

Pyr.,  etc. — ^B.B.  decrepitates,  and  fuses  very  easily.  On  charcoal  a  steel-gray  globule,  wfaioh 
is  magnetic ;  fumes  of  antimony,  and  some  lead  coating  the  coal. 

Oba. — From  Copiapo  in  Chill 

Named  from  (rr«Ao(,  column,  and  rv>rof,  form^  in  allusion  to  the  columnar  form,  in  which  it  dlfTen 
fh>m  tetrahedrite,  although  approaching  it  in  composition. 

121.  W riTlOJbiUNiTll.  Kupferwismutherz  Sdb.^  Denks.  d'Aerzte  u.  Nat  Schwab.,  i  419; 
Klapr.^  Beitr.,  iv.  91, 180*7.  Bismuth  sulf\ird  cuprif&re^.  Cupreous  Bismuth ;  Cupriferous  Sal* 
phuret  of  Bismuth.  Wismuth-Kupfererz  Leonh,^  1826.  Wittichit  v.  Kob^  TaC,  13, 1868.  Witli- 
chonit  JTenn^.,  Uebers.  1853,  118,  1855. 

Orthorhombic.  Observed  planes  O,  i-l,  i-i,  l-i,  l-I,  /,  and  isomorphouB 
with  boumonite,  Breith. ;  prismatic  angle  of  110°  60',  Sandberger.  Mas- 
sive and  disseminated  ;  also  coarse  columnar,  or  ah  aggregate  of  imperfect 
prisms.     Cleavage  in  one  vertical  direction. 

H.=3'5.  G.=5  ;  4*3,  fr.  Gallenbach,  Hilger.  Color  steel-gray,  tin- 
white,  tarnishing  pale  lead-gray.     Streak  black. 

Oomp.— 3  6u  S+Bi*S*  (fVom  Schneider's  analyses) = Sulphur  19*44,  bismuth  42*11,  oqppef 
38-45=100;  3  (Ou,  Fe)  S + Bi«  S',  from  Hilger's. 

Analyses :  1,  Klaproth  (L  c.);  2,  Schenck  (Ann.  Ch.  Pharm.,  xd.  232);  3,  Tobler  (ih.,  xcvL  20t)j 
4-7,  Schn/jider  (Pogg.,  xdil  305,  472,  xcvu.  476,  cxxviL  302);  8,  HUger  (ib.,  cxxv.  144): 

S  Bi  Cu  Fe 

— =94-48  Klaproth. 
2-54=99-60  Schenck. 


1.  Wittichen 
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8.  Wittiflhfln 

17-2e 

49-65 

31-56 

2-91  =  I01-3S  Tobler. 

4.        " 

16-16 

61-83 

81-31 

=99-29  Schneider. 

5i.        " 

16-87 

60-62 

33-19 

=99-68  Schneider. 

6.         " 

(1)17-10 
(f)  18-69 

47-44 

34-09 

0-20,  Co  0-36=99-19  Schneider 

1.        " 

61-40 

28-82 

0-91=99-82  Schneider. 

8          " 

18-21 

41-53 

36-91 

3-13=99-78  niljcer. 

r. — ^In  the  open  tube  gives  sulphurous  fumes  and  a  white  sublimate  of  sulphate  of  bismuth. 
U.B.  on  charooal  fuses  easily,  at  first  throws  out  sparks,  and  coats  the  coal  with  ozyd  of  bismuth; 
the  residue  with  soda  in  K.F.  gives  a  globule  of  metuUic  copper.  Soluble  in  muriatic  acid,  with 
evolution  of  sulphuretted  hydrogen ;  decomposed  by  nitric  acid,  with  separation  of  sulohur. 

Ofao. — ^From  cobalt  mines  with  barite,  near  AVittichen  in  Gallonbach,  Baden ;  analyses  4-6  are 
of  specimens  from  the  Neugluck  mine,  and  7,  8,  from  the  Daniel  mine ;  also  at  Zell,  near  Wolfach ; 
at  Christophsaue  near  Freudeustadt 

Alt. — Undergoes  easy  alteration,  becoming  yellowish-brown,  then  red  and  blue  eztemaUy, 
forming  apparently  covellite;  also  changing  to  a  greenish  earthy  mineral,  which  is  a  mixture  of 
malachite,  oxyd  of  bismuth,  and  hydratcd  oxyd  of  iron ;  also  to  an  earthy  yellow  bismutite  and 
bismuth-ochre.    (Sandberger,  Jahrb.  Min.,  1865,  274} 

122.  BOUItANGBRirXL  Plomb  antimonie  sulfure  Boulanger^  Ann.  d.  M.,  IIL  vii  675,  1836. 
Schwefelantimoublei  Germ.  Sulphurot  of  Antimony  and  Lead.  Boulangerit  Thaulow^  Fogg.,  xli. 
216,  1837 ;  ffausm,,  ib.,  xlvL  281.     Bmbrithito,  Plumbostib,  Breith.,  J.  pr.  Ch.,  x.  442,  1837. 

In  plumose  masses,  exhibiting  in  the  fracture  a  crystalline  structure ; 
also  granular  and  compact. 

H.=2'5— 3.  G.=5*75—  6*0.  Lustre  metallic.  Color  bluish  lead-gray ; 
often  covered  with  yellow  spots  from  oxydation. 

Comp.— 3  Pb  S-f  Sb'S*=Sulphur  182,  antimony  231,  lead  68-7«=100.  Analyses:  1,  Boulan- 
ger  (Ann.  d.  M.,  III.  viL  675);  2,  Thaulow  (Pogg.,  xli.  216);  3,  Bromeis  (Pogg.,  xlvi.  281);  4, 
Bruel  (ib.) ;  6,  Abendroth  (Pogg.,  xlvii.  493) ;  6,  Rammelsberg  (3d  Suppl,  28) ;  7,  8,  £.  Bechi  (Am. 
J.  ScL,  IL  xiv.  60) ;  9,  Gi^nth  (private  contrib.) : 

Pb 

63-9,  Fe  1-2,  Cu  0*9=100  Boulanger. 

55-57=99-03  Thaulow. 

56-29=99-54  Bromeis. 

63-87,  Fe  1-78,  Ag  006=98-47  BriieL 

65-60=100-07  Abendrotli.    » 

55-15=  loO  Rammelsberg.     G.=5-P6. 

63-15,  Ou  1-24,  Zn  141,  Fe  0-35=100-23  Bechi. 

55  39    **   1-25    "  0-09    "   0  23=101-52  BechL 

54-82,  Fe  0-42,  Ag  <r.=lOO  Genth. 

Pjr^ — Same  as  for  zinkenite. 

Obi. — Quite  abuudaut  at  Moli^res,  department  of  Oard,  in  France ;  also  found  at  Nasafjeld  in 
Lapland;  at  Nertschiusk;  Ober-Lahr  in Sayn-Altenkirchon ;  Wolfsbcrg  in  the  Uarz ;  near  Bottino 
m  Tuscany,  both  massive,  acicular,  and  fibrous. 

EmJb^rithiie  is  from  the  localitv  of  boulangerite  at  Ncrtschinsk,  and  is  probably  the  same  species. 
U  is  granular  in  texture,  of  a  lead-g^y  color,  has  G.=6-'29 — 6-:Ul ;  and  contains,  according  to 

Flattner  (L  c.),  lead  63*3,  copper  0-8,  sUver  0-04,  along  with  antimony  and  copper.    Named  from 

tfSoianc^  heavy. 
Plwibostib  is  also  from  Nertschiusk.    It  consists,  acoording  to  Plattnor,  of  antimony,  arsenic, 

sulphur,  a  littlo  iron,  with  58-8  p.  c  of  load ;  and  appears  to  be  boulangerite.    Named  from  plum- 

htm  and  stibium. 


1.  Moli^res 

2.  Nasafjeld, 

3.  Nertschiusk 
4. 

5.  Ober-Lahr 

6.  Wolfsberg 

7.  Tuscany,  mass. 

8.  "         acic 

9.  Union  Co.,  Nev.  17  91 
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18-5 

25-5 

18-86 

24-60 

18-21 

25-04 

19-11 

23-66 

19-05 

26-40 

18-91 

25-94 

17-99 

2608 

17-82 

26-74 

1791 

26-85 

123.  EOBEIXm!.    Kobellit  Sdtterherg,  Ak.  H.  Stockh.,  188,  1839 ;  Jahresb.,  xx.  216 

B^serables  gray  antimony,  but  brighter  in  lustre;  structure  radiated. 
6.=6-29-6-32,  Satterberg  ;  6-14:5,  Ramm.     Soft.     Color  blackish  lead- 
gray  to  steel-gray.     Streak  black. 

OoBip^S  Pb  8 + Bi»  S*)  +  (3  Pb  S + Sb»  S*)  BanmL=3  Pb  S + (Bi,  Sb)' S*=Sulphur  16-8,  bismuth 
18-2,  antimony  10-6,  lead  64-4=100. 
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Analyses:  1,  Suttorberg  (loc.  dt);  2,  Bammclsberg  (J.  pr.  GIl,  IzzztL  340): 

S  8b  Bi  Pb  Fe         Ca 

1.17-86          9*24        2705        4012        2'96        0*80,  gangne  1*45=99-48 & 
2.  17-47         10-43        20-52        48*78        1*55         =98-75  R. 

UammolHborf(*8  oiialyRis  rcprosonts  tho  cornpositiou  of  pure  kobelUte  after  ezdnding  6  61  pi  c 
cobultiforous  pyrites,  luid  3-o7  p.  c.  dialoopyrite,  present  as  mechanioal  impurities  in  the  speci- 
men aualystul. 

Pyr.,  eto. — B.IB.  in  tlie  closed  tube  fuses  and  gives  a  faint  sublimate  of  solphar.  In  the  open 
tulHtf  sulphurouH  fbiiius  nud  a  sublimate  of  oxyd  of  antimony.  On  diaroool  fuses  and  forms  a 
ocNiting,  Uin  outor  edge  of  which  is  white  ft'om  antimonous  add,  etc.,  and  near  the  assay  dark 
rollow.    Holublu  in  oouuentrutcd  muriatic  add,  with  evolution  of  sulphuretted  hydrogen. 

Obs. — From  thu  colnilt  iniiiu  of  ilvona  In  Sweden,  associated  with  actinolite,  chaloopyritei  and 
small  rt)ddiiih-whitu  crystals  of  a  cobaltiferous  mispickel  (Kobaltarsenikkies).  Named  after  von 
Kobell. 

124.  AIKINITB.  Nadelons  Mohs,  Null's  Kab..  iil  726,  1804.  Bismnth  snlihr^  plnmbo-copri- 
fore //.,  Tabl ,  106,  1 809.  Noodle  Ore;  Adcular  Bismuth ;  Cupreous  Bismnth.  Aikinite  C%ap- 
mai^  Min.,  127,  1843.  Patriiiito  JlaUL,  llondb.,  568,  1845.  Belonit  Glock^  Syn.,  27,  1847. 
Adeulito  Nicoi,  Miu.,  487,  1840. 

()rthorlu)inl)ic.  /A  7=1 10*^  nearly,  Homes.  Crystak  long,  imbedded, 
tUMcular,  U»ngitU(linally  wtriati'd.     Also  massive. 

11.  r  L>  )i\K  (}.:,_(5-l-(l-8;  <)'757,  Frick.  Lustre,  metaUic.  Color 
blackish  U'adgray,  with  a  palo  copper-red  taniish.  Opaque.  Fracture 
uneven. 

Oomp.-  (a  (Hi  S  I  HI"  S")  ♦  a  (a  in>  a  ♦  \\\*  a»)=3  (Ou,  Pb)  S  +  Bi*  S»=Sulphur  16-7,  bismuth 
WiVX  l«Mid  3(1*1,  (H)|i|hir  1 1*0   : 1()(K     SupiHiMod  to  be  isomorphous  with  boumonite. 

AnulvMoii:  1,  'J,  i*Vlok(l*ot(\f.,  xxxi.  5*JU);  3,  Chapman  (PhiL  Mag.,  III.  xxxi.  541);  4^  Hermann 
(J.  pr.  lUi.,  Ixxv.  452): 

8  lU  Pb  Cu  Ni 

— =98-16  PridK;  G.=6-767. 

=99-70  Prick. 

=99*64  Chapman;  0.=6-l, 

0-36,  Au  0-09=100  Henn. 

Pyr.,  etc, — In  tho  o)hmi  tuW  girths  sulphunnis  Aimos,  and  also  a  white  sublimate,  which  may 
W  \\\»M  into  oloar  drt^p:*  tlmt  an^  whito  on  i\K^Uu)r;  the  assay  becomes  surrounded  with  a  black 
l\)Hod  o\Y\t,  whioli  on  ixh^Uh);  is  tmu^i^riMit  and  gnHniish-yellow.  B.B.  on  diarcoal  Aises  and 
Kivcs  a  whito  ixvitin^,  yoUow  on  Uto  iHlK^^  noan^st  the  assay;  with  the  fluxes,  reactions  for  cop- 
iHtr,  Hn\l  nitor  lou);  blowin^r  a  (^lolmlo  of  motalHo  coppor. 

lViviu)Hvscii  by  uitrio  aoi\i,  with  Si'(>aration  of  sulphur  and  sulphate  of  lead. 

Oba. — iVvurs  at  lV'^>$of  uoar  Katliannonlvun;.  Ural^.  with  gold,  maladiite,  and  galenite,  in 
whito  quurta.  In  tho  riiiCiHi  States,  in  tho  gv^d  rt^i^^n  of  Georgia  (?)  in  slender  crystals,  some 
of  w)\ioh  hM\o  a  ivutr\«  of  gv^Ui  and  othor?  aro  altoixnl  to  bi$muth-ochre  or  cupreous  carbonate  of 
Insuuiili  (liouth.  Am.  J.  $oi.,  11.  xxxiii.  190>:  prolviMy  at  cIoM  Hill  Rowan  Co.,  N.  CaraUna. 

Alt. — iVvurA.  A»  jujtt  :!ttatod,  aUoniHl  to  btsmuth^x^iro  and  native  gold. 

HKraaiNYirK  //f* -ui'^.h  vJ.  pr.  Oh..  Ixxv.  4^*0.  lS5i^K  A  Wad-gray  ore  of  bismath,  occurring 
uuxtsi  witli  tho  prvviuot  of  it;»  altoration.  at  Rt^txbauva  in  Huugarv  It  is  without  traae  of  ctys- 
UiUifcitiou;  H.     :i5;  G.=6*Jl.    Afforxiod  Honnaniu  S  llSis  0'»14,   lii  88%>8,  Pb  36*01,  Ag 

lis.  TBTRARfiDRITB.  Ar^^nium  ar$eniv\>  ctiprv^et  ferro  mineraUsatum,  lUerta,  Granerti^ 
Mmora  an^nti  »:rut-oa.  U'jJiL  3Kv  IT 47.  Faler&  ATv^^utnm  ^nipro  et  aatimbnio  sulph. mineral- 
izuktuuu  v^\ik^L.  :*>:.  :*^S:  Pvntes  ouvh  crlscus.  FahlknptVr^n.  t>t»%*t.  175,1758.  AigenUUB 
oinofx'um  orvstallUt  pyramidasis  tri^^iiis  s.  ix  r^  L;th<^>h^  t  S2,  KT2.  Cuprum  anereum  crrat 
iri^Hii;^  •to^  r.  i^*'^  ib.,  U>&    Fahlon.  KupfortahWra.  S«:hwaxaen  pc  AntUMnfiihten^ 
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Ulno  ds  cntTTS  ^se  de  Lali,  Orist,  iH.  SIG  (irith  Sgs.  cryst),  1TS3.  CuWra^B  JV.  Graj 
Copper  Ore.  Fanabaae  Bead.,  Tr.,  iL  438,  1S3S.  Tetraedrlt  iTaui,  Handb.,  5G3f-l^S.  OUdo. 
tdrit  pL,  Pahlit,  Brtilh.,  R  H.  Ztg..  xxv.  181.  •"*"  '- 

ArgenHf. :  Ajgentuia  rude  ^bum  pL  Jfric,  Fobs.,  36!,  1S16.  Weisgyldan,  Kiutra^  argentt 
allmpt.,  WoS.,  813,  1147;  CrooBtedt,  130,17^9.  WeiaEgnltigera  pt,  SUberTohlere,  Orifi^iltigeiT 
pt,  Bchwangatigerz  pt,  Gvrm.  FreibergiC  Keang^  Min.,  117, 1SS3.  FolyMUt  v.  £bi^'T^.  ID, 
1853  [notof  fflocfc,  Byn.,  31,  1817].  ?    ,- 

Merrxriai:  Schwaircra  pt  Wint.  QueckBilber&UeTz.  Qrau^Kigen!  pt  Hamm.  SpaDloIitl). 
■.  £>A^  Uid.  Kimen,  9S,  1853.    Schtratmt  £iniv.i  UiiL,  L  a,  ISfiS.    HermeBit  Br«HK,  B.'H. 

ztg.,xxT.  182.  ■,.■;;. 

Isometric;  tetrahedral.     Observed  planes:  those  off.  117,  with  also  4-4^; '.- 
5^J,  |lj,  V*-^;  °"  '>"^  crystal  from  Kahl,  1,  2-2,  |-|,  yj^,  -1,  —2-3,'-- 
—4-4.  —5-51,  with  0  and  i,  Hesaenberg.     Twins,  composition  face  octahe-   ' 
dral,  producing,  when  the  composition  is  repeated,  the  form  in  f.  119,  the 
Bimpler  condition  of  which  ia  snown  in  f.  118,  a  solid  seemingly  made  of 


two  interpenetrating  tetrahedrons ;  also  forms  similar  to  f.  62,  63,  p.  21,  in 
which  the  tetrahedrons  are  united  in  a  reversed  position.  Also  massive  ; 
granular,  coarse,  or  fine  ;  compact  or  crypto-crystalline. 

H.=3— 4-5.  G.=4-5— 5-11,  Lustre  metallic.  Color  between  light 
flint-gray  and  iron-black.  Streak  generally  same  aa  the  color ;  sometimes 
inclined  to  brown  and  clierry-red.  Opaque ;  sometimes  subtranslucent  in 
very  thin  Bplinters,  transmitted  color  cherry-red.  Fracture  subconchoidal 
— uneven.     Rather  brittle. 

Oomp.,  Vai. — 4  Gu  S  +  Sb'  3',  with  part  of  tho  copper  often  replaced  by  iron,  dac,  silver,  or 
qnichsilTsr.  aod  rarely  cobalt,  and  part  or  the  antlmoay  by  arsenic,  and  rarely  bismuth ;  wbeuoe 
the  general  formula  4  (Cu,  Fe,  Zn,  Ag,  Hg}  +  (Sb,  As,  Bi)'6'.  Hatio  Ag  +  Gu:  Zu  +  Fe  generally 
=  2:1.     There  are  thua : 

A.  An  aatimoDial  serieB; 

B.  An  arsenio-antimonjal  Berios ; 
CL  a  biamuthic  araonio-untinionia] ; 

besides  an  tmeniral,  in  which  uraenic  replaces  all  the  antimony,  and  which  is  made  into  a  disUiict 
species  named  iennanfif«.  In  the  analyses  below  the  largest  amount  of  arseaic  given  is  atwut  2D 
p.  c.  (anal  30.) 

Var.  1.  Ordinarv-  Contaiaing  Hitle  or  no  silver  (Cupreous  totrahedrite ;  Kupferfahlerx,  LichteB 
Fahlen,  Graugiltigera  pt.,  Germ.).     Color  steel-gray  to  dark  gray.    G.  =  B — 59, 

I.  Argmti/troas ;  Frea)ergUe  (Syn.  above).    Light  steel-gray,  sometimes  iion-black.     Q.=i-S 
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havinp^  G.:;:!(;J>t^5'28,  spanioUte;  that  of  MoscheUandaberg,  having  G. =5  5— 6*566,  henneBik 
(fVom  tho  CtnfelE  for  MercuriusX  it  affording  Hg  24*10,  Ag  5*62.  But  another  ore  from  Moschel* 
landRbcrg'  ocrtitaiua  Hg  17*32  p.  c.,  and  no  silver,  a  fact  which  shows  the  fiitOitj  of  attempts  to 
divide  up  letrahedrite  into  distinct  groups  or  species. 

4.  J^laUniftrons,  An  ore  Arom  Guadalcanal,  Spain,  contains,  according  to  Yauqnelin,  1 — 10  p.  c. 
of  pU4it/U0). 

lt»4^^nguishing  these  variecies,  color,  as  above  seen,  is  a  poor  criterion,  it  depending  largely 
on  fi]e  Irmount  of  iron  present  The  argentiferous  ores  are  commonly  thu  lighter  gr&y,  but  not 
always  so. 

'••^ualyses:   Ordinary,    1.  Kerl  (B.  H.  Ztg.,  1853,  No.  2);  2,  Bromeis  (Pogg.,  Iv.  117);  3,  Ame- 

,  mnflflRamm.,  3d  SuppL,  61);  4,  Klaproth  (Beitr.,  iv.  61);  5,  H,  Rose  (Pogg.,  xv.  676);  6,  C. 

^..'Kyhlemann  (ZS.  nat.  Ver.  Halle,  viiL  5n0,  Jahresb.,  1856,  834);  7,  J.  L.  Smith  (Am.  J.  ScL,  II. 

'./tliiL  G7);  8,  Sandmann  (Ann.  Oh.  Pharm.,  Ixxxix.  364);  9,  H.  Rose(l.  c.);  10,  Wandesleben 

.'••/t^nhrb.  Pharm.  ii.  1 05,  Jahresb.,  1864,  814);  11,  A  Lowe  (Rose's  Reis.  Ural,  L  197);  12,  Wittstein 

'••/•(Viort  pr.  Pharm.,  iv.  72);  13,  Sandmann  (1.  a);  14,  Sandberger  (Jahrb.Min.,  1865,  584);  15,  H. 

. . .  /  Rose  (L  c.) ;  1 6,  Ebolmen  (Ann.  d.  M.,  IV.  xl  47) :  17,  H.  Rose  (1.  a) ;  1 8,  HUger  (Jahrb.  Min.,  1865, 

591) ;  19,  20,  v.  Bibra  (J.  pr.  Ch.,  xcvl  2()4). 

Argentiferous.  21,  Svanberg  ((Efv.  Ak.  Stockh.,  iv.  85);  22,  C.  Kuhlemann  (1.  a);  23,  J.  L. 
Smith  (Gilliss's  Exp.,  il  91);  24,  H.  Rose  (1.  a);  26  J.  L.  Smith  (Am  J.  Sci.,  II.  xliii  67);  26, 
Sunder  (Ramm.,  1st  Suppl,  62);  27-29,  Rammelsberg  (Pogg.,  IxxviL  261);  80,  Paykull  ((Efv.  Ak. 
Stockh.,  1806,  85,  J.  pr.  CIl,  a  G2)  ;  81,  P.  A  Genth  (Am.  J.  ScL,  IL  xvL  83) ;  82,  Klaproth  (Beitr., 
Iv.  78);  33,  34,  H.  Rose  (L  c). 

Mercurial  3o-37,  v.  Bauer  (Jahrb.  g.  Reichs.,  1862,  98,  J.  pr.  Ch.,  Ix.  66) ;  38,  Klaproth  (Beitr., 
iv.  66);  39,  v.  Hauer(L  c.);  40,  41,  Kersten  (Pogg.,  lix.  131,  lxvii.428);  42, 0.  Bechi  ( Am.  J.  Sci, 
IL  xiv.  60);  43,  Schoidhauer  (Pogg.,  Iviii.  161);  44,  v.  Hauer  (L  c.);  46,H.Weidenbu8ch  (Pogg, 
Ixxvi  86);  46,  G.  v.  Rath  (Pogg.,  xcvl  322);  47,  (EUacher  (Jahrb.  Min.,  1866,  5»4): 

I.  Coniaining  UtUe  or  no  SUver. 


1.  Rammelsberg,  mas. 

2.  Durango 

».  Kamsdorf 
4.  Kapnik 
5. 

6.  Androasbcrg 

7.  Arkansas 

8.  Momshausen 

9.  Dillonburg 
10.  Freiberg 
U.  Beresof 

12.  Cornwall 

13.  SUlUberg 

14.  Schwanwald 

16.  Gcrsdorf 

16.  Algeria 

17.  Elsaoo 

18.  Kahl,  in  Zechstein 

19.  Algodon,  Bolivia 

20.  **  *• 


S 

25*82 
23-76 

23-73 
28*00 
26-77 
2522 
26-71 

(J)  24-61 
25-03 
27*27 
26-10 
26-64 

(I)  26-52 


26*33 
27*25 
26*83 
28-34 

19-66 
21-14 


Sb 

28-78 
25*97 

28-87 
22-00 
23-94 
27-38 
26-50 
25-65 
25-27 
17-40 
21*47 
23*66 
19-71 


As 


CKi      Fe       Zn      Ag 


tr. 

2-88 
0*67 
1-02 
1-66 
2*26 
2*40 

4-40 
4*98 


37-95 
37-11 

88-78 
37-75 
37-98 
37*18 
36-40 
88-17 
88*42 
42-02 
40-57 
39*18 
38-41 


16*52  7*21 
14*77  9-12 
12*4ft  1019 
15-05  1019 


2*24 
4-42 

5-03 

3-25 

0-86 

3*94 

1*89 

1-59 

1-62 

8*41 

2*92 

6-99 

2-29 


26-40     14-72     6-98     38-83     6-40 


88-63  4*89 

41-57  4-66 

40-60  4-66 

82-04  4*85 


2*52 
6*02 


0-67: 
1-09. 


2-76 
2-24 
8-69 
3-S4 


ISOO  19-30     36*35     4*29 
11*64  20-05     38*72     6*33 


0*69, 

1-37, 

2-37  = 

0-»iO, 
0*2-2, 

0-58, 
0-45, 


=97-98  KetL 

Pb  0*54,   und,  0-47= 
9S-38  Bromeiv. 
=  100  Amelung. 
=  96-25  Klaproth. 
=99*84  Rose. 
=  100-97  Kuhlemann. 
=99-02  Smith. 
Ni  (r.=».'8-67  Sandm. 
=  10018  Rose. 
=99  45  Wandesleben. 
=99-1 1  Lowe. 
=99-87  Wittstein. 

Ni  <r,,  Si  0-36=98*46 

Sandmnnn. 

Co  4-21,  Ni<r.,Bi  4-55 

=98-46  Sandbcrger 

98-71  Rose. 
=99-61  GbeUnen. 
quartz  0-41  =99-44  R 

Co  a-95,  Pb  0-4.S,  Bi 
rS8=i'9-74  Hilger. 

Hg  /r.=98-18  Bibra. 
Pb,  Hg<r.=98-38B. 


2.  OynUiimng  Sihtr  :  IVtibergite, 


dl.  .ii>^ot)ite 

22.  Okusthal 

23.  Chili 

24.  Cbusthal 
2\  Arknusat 
:{«.  Oausthal 


30-05 

25*54 
26*vn3 
24-78 
25*32 
d4*I0 


•4  I  I 


27-64 
23-21 
2S-:14 
27-i>l 


tr.       32-91     1-31 


84*59 

:^6*\v: 

34-4S 
3:i-20 
35*70 


6*23 
2*36 
2*i7 
0*$2 
4*50 


6*40     3-09,      Pb   0-04,      Oo  0*49^ 
gangue  1-29=100*37  Svanberg 

3-43    3-18=l<M)*6IKuh]£inanQ. 

4-52     3-4 1  =99-40  Smith. 

5*55     4*97  =  100-24  Rose. 

6- 1 0    4-97  =98-03  Smith. 
S-90^Pb  0-90=100-90  Sand. 
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27.  Meiseberg,  massive 

28.  "  " 
Its,          ••         erysL 

30.  Longban 

31.  Cabamis,  N.  0. 

32.  Woliach 

33.  " 

34.  Freiberg 


3d.  Poratscb,  Hoogarj 
36.         "  " 


S  Sb       Afl  Cu 

24-22  26-44  31-53 

24-69  25-74  32*46 

24-80  26-56  80-47 

23-32  [28-76] 80-«>4 

25-48  17-76  11-55  80-73 

26-50  27-00  25-50 

28-52  26-63 2523 

21-17  24-63  14-81 


3.  Containing  Hercury :  Spanioliie. 


it 

ii 


II 
II 


37. 
38. 
39. 

40.  V.  di  Caatello 

41.  Angina,  Tuscany 
4-i.         "  " 

43.  Iglo,  Hnugary 

44.  Zavatka    " 

45.  Sehwatz,  Tyrol 

46.  Kotterbach 

47.  Moschellandsberg 

G.  in  anal  12,4-73;  1 
4-762;  87,  4-733;  39,  5* 


22-00 
19-88 
24-89 
26-00 
24-37 
24-17 
23-40 
24-14 
(3)  24-74 
25-90 
22-96 


31-56 
83-33 
80-18 
19-50 
25-48 
27-47 
27-47 
26-52 
19-34 
2rt-70 
21-35 


tr. 


4-23 
tr. 


39-04 
34-28 
32-80 
8900 
30-58 
85-80 
3.V90 
87-72 
37-54 
36-59 
34-57 


7-38 

9-46 

6-85 

7-50 

1-46 

1-89 

1-93 

1-64 

6-21 

7-11 

2-24 


605 
6-24 
6-23 
1-07 

1-34 


0-12 
0-10 
0-07 


(3)  22-53     19-34 

21-90     23-45 

8,  4-58;  21,4-87; 
107;  41,  4-84;  44, 


2-94     35-34    0-87     069 


0-31     32-19     1-41     0-10     010 

27,4-89—4-946;  28,4-526;  29, 
4-605;  45,  6-107;  46,  6-356. 


=97-07  Ramm. 
=97-63  Ramm. 
Pb  0-78=100  Ramm 
=  100Paykull. 
=100  Gentb. 
=98-25  Klaproth 
=99-91  Rose. 
=98-87  Eose. 

Hg 

0-62=100-62  Hauer 

3-57  =  10007  Hauer 

6-67=99-36  Hauer. 

6-25=i*8-25  Klap. 
16-09=98-67  Hauer. 

2-70=98-41  Kersten. 

2-7«>=97-97  Kersten. 

S-o8=9»-73  Bcchu 

7-87=100  Scheidh. 

.S-07  =  90-48  Hauer. 
16-57,  gangue  080= 
9S-83  Weideubusch. 
17-27,  PbO-21,  Bi0-8l 
=  100  Rath. 
17-32,  Co  0-23,  Bi  157, 
gangue  1-39=99-87  0. 

4-852  ;  35,  4-582  ;  36, 


Cobalt  occurs  in  the  ore  of  Schwarzwald,  Moschellandsberg,  Schottenhofou  near  Zell,  Clara  near 
Schapbach,  and  others. 

Pyr-,  etc — Differ  in  the  different-  varieties.    In  the  closed  tube  all  fuse  and  give  a  dark-red 
sublimate  of  sulphid  of  antimony ;  when  containing  mercury,  a  faint  dark-gray  sublimate  appears 
at  a  low  rod  heat ;  and  if  much  arsenic,  a  sublimate  of  sulphid  of  arsenic  first  forms.    In  the  open 
tube  fuses,  gives  sulphurous  fumes  and  a  white  sublimate  of  antimony ;  if  arsenic  is  present,  a 
crystalline  volatile  sublimate  condenses  with  the  antimony ;  if  the  ore  contains  mercury  it  con- 
denses in  the  tube  in  miuuto  metallic  globules.    B.B.  on  charcoal  fuses,  gives  a  coating  of  anti- 
monous  acid  and  sometimes  arsenous  acid,  oxyd  of  zinc,  and  oxyd  of  luad ;  the  arsenic  may  be 
detected  by  the  odor  when  the  coating  is  treated  in  R.F. ;  the  oxyd  of  zinc  assumes  a  green  color 
when  heated  with  cobalt  solution.    The  roasted  mineral  gives  with  the  fluxes  reactions  for  iron 
and  copper ;  with  soda  jrields  a  globule  of  metallic  copper.    To  determine  the  presence  of  a  trace 
of  arsenic  by  the  odor,  it  is  best  to  fuse  the  mineral  on  charcoal  with  soda.    The  presence  of  mer- 
cury is  best  ascertained  by  fusing  the  pulverized  ore  in  a  closed  tube  with  about  three  times  its 
weight  of  dry  soda,  the  metal  subliming  and  condensing  in  minute  globules.    The  silver  is  de- 
termined by  cupellation. 
Decomposed  by  nitric  acid,  with  separation  of  sulphur  and  antimonous  and  arsenous  acids. 
Obs. — The  Cornish  mines,  near  St.  Aust.,  have  afforded  large  tetrahedral  crystals,  with  rough  and 
doll  surfaces.     More  brilliant  crystallizations  occur  at  the  Levant  mine  near  St.  Just,  at  Condiir- 
Tow  mine  and  other  places  in  Cornwall;  at  Andreasberg  and  Clausthal  in  the  llarz;  Kremnitz 
in  Hungary;  Freiberg  in  Saxony-  Przibram  in  Bohemia ;  Kahl  in  Spossart;  Kapnik  in  Transyl- 
vania; Dillenburg  in  Nassau;  and  other  localities  mentioned  above. 

The  ore  containing  mercury  occurs  in  Schmolnitz,  Hungary ;  at  Poratscli,  Zavatka,  and  Kotter- 
bach near  Iglo ;  at  Schwatz  in  the  Tyrol ;  and  ia  the  valleys  of  Angina  and  Caatello  in  Tuscany. 
Tetrahedrite  is  found  in  America;  in  Mexico,  at  Durango,  etc.;  at  various  mines  in  Chili;  in 
BoliTia;  at  the  Kellogg  mines,  10  ra.  N.  of  Little  Rock,  Arkansas,  with  galenite.  In  California  in 
Mariposa  Co.,  in  the  Pine  Tree  gold  vein  and  others ;  in  Shasta  Co.,  Chicago  claim.  In  Nevada, 
abundant  at  the  Sheba  and  De  Soto  mines,  Humboldt  Co.,  massive  and  rich  in  silver  (the  De  Soto 
ooDtaining  16*4  p.  c.  of  silver,  Allen);  near  Austin  in  Lander  Co.;  in  Arizona  at  the  Ueintzelmau 
niine,  containing  1|  p.  a  of  silver;  at  the  Santa  Rita  miue. 

Alt— Chaloopyrite,   malachite,   azurite,   amalgam,   boumonite,  erythrite,  cinnabar,  covellite, 
occor  as  ptjcudomorphs  after  tetrahedrite.    Also  a  red  pulverulent  mineral,  consisting  of  an  acid 
of  antimony,  oxyd  of  copper  or  oxyd  of  mercury,  etc.    (See  AmmioUU,) 
^nniiiU  of  Brauns  (Mitth.  nat  Cres.  Bern,  1864,  Kenngott's  Ueb.,  1866),  from  the  AnnivoT 
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▼alley  in  the  Valais,  is  probably,  acoordiDg  to  Elenngott,  only  tetrahedrite.  BrauDS  obtained  S 
23-76,  Sb  8-80,  As  10-96,  Bi  4-94,  Cu  35-57,  Fe  3-85,  Zn  2-01,  quartz  9-4(>=  100*28.  Excluding  the 
quartz,  the  composition  corresponds  nearly  to  4  B  S  +  (As'  S*  8b'  S*,  Bi'  S*).  It  occurs  only 
uiaRsive,  and  id  mixed  with  chalcopyrite. 

StuderUe  of  Fellenberg  (Mitth.  nat.  Gkis.,  Bern,  1864,  178)  is  a  similar  compound  (Konng^ 
Mill.  d.  Scliweiz,  402).  It  is  from  Ausserberg  in  the  Upper  Yidais,  Switzerland.  Fellenberg 
obtained,  S  24-70,  Sb  16-43,  As  11*38,  Bi  0-67,  Cu  37*89,  Fe  2-73,  Zn  6*06,  Pb  O'BS,  Ag  0*96, 
ganguo  1-81.     G.=4-657. 

A.  FiELDiTE. — An  ore  ft-om  mine  Altar,  30  leagues  from  Coquimbo,  afforded  F.  Field  (Q.  J.  Ch. 
Soc.,  iv.  332),  S  30-35,  As  3*91,  Sb  20*28,  Cu  86*72,  Zn  7-26,  Fe  1*23,  Ag  0-076,  An  0*003.  It  ia 
soft,  of  greasy  appearance,  greenish-gray,  slightly  reddish,  with  powder  bright-red.  Domeyko 
considers  it  impure  with  blende,  pyrite,  and  galenite.  Ettliug  observes  (ib.,  vL  140)  that  the  con* 
stitution  is  analogous  rather  to  enargite  than  tetrahedrite,  corresponding  to  the  formula  4  (^ 
Zu,  Fe,  Ag)  S  +  (Sb,  As')  S*.    Kenngott  has  named  it  Fitidite. 

B.  Aphtuonitb  (or  Aftonite)  Svanbcrg. — A  steel-gray  ore,  resembling  tetrahedrite,  if  not  iden- 
(ic»al  witli  it;  H.=3;  G.=4'y7;  and  it  contains,  according  to  Svanlwrg  (Berz.  Jahresb.,  xxviL 
236),  S  30*05,  Sb  (with  tr.  of  As)  24*77,  Cu  32-91,  Ag  3-09,  Zn  6-40,  Fe  131,  Co  0*49,  Pb  004, 
gaiiguc  1-29  =  100*35.  Ratio  of  sulphid  of  antimony  to  that  of  the  other  metals,  3  :  6'4.  From 
Werinland  in  Sweden. 

126.  POLTTELITB  Glock.^  Syn.,  31,  1847.  (Weissgiiltigerz  pt)  An  ore  consisting  mainly  of 
lead,  silver,  antimony,  and  sulphur.  Glocker  cites  Rammelsberg*s  analysis  (Fogg.,  IxviiL  515, 
Min.  Cli.,  99)  of  an  ore  from  Iloftnuug  Grottes  mine  near  Freiberg,  a  fine-granolar  ore,  having  G. 
=5*4:t8 — 6*465,  app)arently  homogeneous,  but  somewhat  mixed  with  blende  and  pyrite.  Klaproth 
analyzed  a  related  weissgiilUgerz  from  the  Himmelsfiirst  mine  near  Freiberg  (Beitr.  L  166). 


S 

Sb 

1.  Ilimmelsfiirst,  light 

2.  ••             dark 

3.  HofT.  G. 

13*21 
22-39 
22-53 

8-60 
21-88 
22*39 

Cu 


0-32 


Fe 

2-42 
1*79 
3-83 


Zn 


6-79 


Pb 

Ag 

51*81 

2200=:97*94  K. 

41-73 

9-41  =97-20  K 

38-36 

6-78=100  R. 

Hammelsberg  makes  the  mineral,  from  his  analysis,  a  silver-lead  tetrahedrite,  with  the  formula 
4  (Pb,  Ag,  Fe,  Zn)  S+Sb'  S*,  in  which  the  ratio  Fe  :  Zn  :  Pb+Ag=2  :  3  :  6,  and  Pb  :  Ag=7  :  L 


127.  TENNANTmi.  Gray  Sulphuret  of  Copper  in  dodecahedral  crystals  Sowerby,  Brit  Ifin., 
1817.  Tonnantite  Wm.  dt  li.  PhiUips,  Q.  J.  Sci.,  viL  95,  100,  1819.  Arsenikalfahlerz  Germ. 
Kupferblende  Breiih,,  Char.,  131,  251,  1823,  Pogg.,  Ix.  613,  1827.  Sandbergerit  BreUfi^  B.  H. 
Ztg.,  XXV.  187,  1866. 

Isometric;  holohedral,  Phillips.  Observed  planes  O^  /,  1,  2-2,  |-|. 
Figs.  55,  57,  58,  and  18  with  planes  of  55.  Cleavage:  dodecahedral  im- 
pertect.     Twins  as  in  tetrahedrite.     Massive  forms  unknown. 

II.=3\)~4.  G.=4-37-4-53;  4-37-4-49,  ComwaU;  4'53,  Skuttemd. 
Lustre  metallic.  Color  blackish  lead-gray  to  iron-black.  Streak  dark 
reddish-gray.     Fracture  uneven. 

Oomp.— 4  (1-u,  Fe)  S  +  As'  S',  agreeing  in  crystalline  form  and  general  formula  with  tetrahe- 
drite. Analyses:  1,  Phillips  (!•  <?•);  2,  Kudemat^ch  (Pogg.,  xxxviii  397);  3,  Wackemagel 
(Hamra,  Min'  Ch.,  88);  4,  Rammolsberg  (Min.Ch..  88);  5,  Fcamley  (Scheerer  in  Pogg.,  Ixv.  298); 
6.  Pkttner  (Pogg.,  Ixvil  422);  7,  Merbach  (B.  H.  Ztg.,  xxv.  187): 


1.  Trevisane,  Comw. 
o 


3. 
4. 


t> 


it 


41 


It 


s 

30-25 
27-76 
26*88 
26-61 


.\  Skuttonid,  G.=4"53   29*18 
C.  Ktipr'trhirmie  28*11 

7.  SandlKri7vnie  25*12 


As 

12-46 

19*10 

20*53 

19*03 

19*0l» 

18*.^8 

14*76 


Cu 

47-70 
48-94 
48-68 
61-62 

42-r.o 

41*07 
4108 


Fe 

9*75 
3-57 
3*09 
1*95 
9*21 
2*22 
2*38 


Zn 

=100- 16  Phillips. 

Ag  tr,,  Si  0*03=99-45  Kud. 

=9918  Wack. 

=99-21  Ramm. 

=  100  Fcamley. 

8*89.  Ag,  Sb,  ir^  Pb  0-34=99-51  PL 
719,  Sb  7*19.  Pb  2*77=100-48  Merbadi. 


Tho  KupforMcnde  Breith.  (or  zincfahlerz\  from  near  Freiberg  (anal.  6).  has  part  of  the  iron 
replaced  by  zinc    Its  streak  is  brownish  or  dirty  dierry-red;  G.=4*2 — 4*4.    The  scmdbefgerik 
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(HiaL  *l\  from  Ik  MoroGOcha  in  Peru,  is  stated  to  haye  cubic  deayago,  an  iron-block  color,  and  O. 
=4*369 ;  it  18  in  tetrahedral  crystals,  having  also  the  planes  i,  2-2. 

Pyr. — In  the  closed  tube  gives  a  sublimate  of  sulphid  of  arsenic.  In  the  open  tube  gives 
siil{^uroas  fumes,  and  a  sublimate  of  arsenous  acid.  B.B.  on  charcoal  fuses  with  intumescence 
tud  emission  of  arsenic  and  sulphur  fumes  to  a  dark-gray  magnetic  globule.  The  roasted  mineral 
gives  reactions  for  copper  and  iron  with  the  fluxes ;  with  soda  on  charcoal  gives  metallic  copper, 
with  iron. 

Obs. — Formerly  found  in  the  Cornish  mines,  particularly  at  Wheal  Jewel  in  Gwennap,  and 
Wheal  Unity  in  Gwinear,  usually  in  splendent  crystals  investing'  other  copper  ores ;  but  latterly 
B0t  met  wiUi  unless  at  Eiast  Relistian  mine.     Also  at  Skutterud  in  Norway,  and  in  Algeria. 

Kamed  after  the  chemist,  Smithson  Tennant 


128.  BCZINEaHINITB.    Becki^  Am.  J.  Sci.,  IL  xiv.  60,  1852. 

Monoclinic,  v.  Kath.  Observed  planes  :  vertical,  i4,  i-i,  /,  i-^,  i-S,  t-|, 
i4,i-^;  hemidomes  1-i,  2-i,  -1-i,  -2-i;  hemioctaliedral,  2-2,  and  four  otliei-s. 
/A 7=140°  16',  i-lt  A  i-S,  front,  108°  17',  i-t  A  U,  front,  85°  23',  i-i  A  -U 
=110°  0',  i-4  A  -2-i=124°  30',  t4  A  l-i=107°  54',  i-i  A  2-i=124°  29'. 
Crvstals  slender  prismatic.  Twins :  composition-face  i-i ;  l-i  A  -l-i=177° 
54,  the  two  faces  l-i,  -l-i  being  neai'ly  in  the  same  plane.  Also  compact 
fibrous. 

E=2*5.  G.= 6*339.  Lustre  metallic,  very  bright.  Resembles  boulan- 
gerite. 

Comp. — 4  Pb  S+Sb*S'.  analogous  to  tetrahedrite.  Analysis:  1,  K  Bechi  (La);  2,  v.  Rath 
(Pbgg.,  cxxiiL  1867): 


L  Bottino 

2.       '' 


8  8b  Pb  Cu  Fe 

17-52         19-28        69-21         3-64        0-36=99-90  Bechl 

16-97         18-87         61-47        0-39        0-23,  wndec.  0-82=98-25  Rath. 


Obi. — Occurs  at  Bottino,  near  8erra7ezza,  in  Tuscany,  along  with  galenite,  boulangerite, 
JBDesonite,  eta,  aud  also  crystals  of  albite ;  also  in  the  neighboring  valley  of  Castello.  First 
obeerrcd  by  Prof.  Meneghini,  of  Pisa.  The  crystallization  has  been  determined  as  above  given, 
tmd  crystals,  both  simple  and  compound,  figured  by  v.  Rath  (1.  a).  Q.  Sella  made  it  orthorhombic 
(Gaa.  uffia  d'ltaL,  1862). 

129.  (lEOORONmi.    Geokronit  Svanberg,  Jahresb.,  xx.  203,  1839.    Kilbrickeuite  ApjohUf 
Trans.  R.  Irish  Aa,  1840.     Schulzit  Hausin.,  Ilandb.,  166,  1847. 

Orthorliomic.  /a/=:119°  44',  Kerndt.  Observed  planes:  /,  i-i,  1-2. 
l-SAl-2,  pyram.,  about  153°  and  04°  45',  bas.,  122°.  Cleavage  :  /.  Usually 
massive.     Also  granular  or  earthy. 

H.=2— 3.  G.=6*4— -6*6.  Lustre  metallic.  Color  and  streak  light 
lead-gray — ^grayish  blue.     Fracture  uneven. 

Comp.— 5  PbS  +  (Sb,  As)' 8* = Sulphur  16*5,  antimony  16-7,  lead  66-8=100.  Analyses:  1, 
Svanberg  (Jahresb.,  xx.  203) ;  2,  Sauvage  (Ann.  de  M.,  III.  xvil  625) ;  3,  Kerndt  (Pogg.,  Ixv.  302) ; 
i  Apjohn  (L  c);  6,  Svanberg  (CEfv.  Ak.  Stockh.,  1848,  64) : 


1.  Sala,  Sweden  G.=6*54 
i  Merido,  Schuhiie  G.-6*43 
8.  Tuscany,     a. = 6*45  -  6*47 

4.  Kiiln-ickenOe        G.= 6-407 

5.  Fahlun  G.= 6-434 


8 

Sb 

As 

Pb 

Cu 

Fe 

16-26 

9-58 

4-69 

65-46 

1-51 

0-42,  Zn  0-11  =9903  Sv. 

16-90 

16-00 

64-89 

1-60 

=99-39  Sauvage. 

17-32 

9-69 

4-72 

60-56 

116 

l-73  =  100-95  Kerndt. 

16-36 

14-39 

68-87 

0-38  =  100  Apjohn. 

15-16 

6-66 

4-62 

64-17 

4-17 
4-17, 

008,  Ag  0-24,  Zn  0-59,  Cu 
3tl  1-9=98-35  Sranberg. 

Sranberg  deduces  for  the  last  the  formula  6  Pb  S+(Sb,  As)^  S*. 
^r-Same  a&  for  zinkenite. 
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Oln.— EVom  the  silTer  mmea  of  Sola  In  Sweden ;  also  tVom  Galllda,  Uerido  b  SmIh,  in  no 
in  galena ;  it  crumblea  easily  and  Boils  tlie  fingera ;  the  valley  di  CaatBllo  noar  Ketra  Sod' 
Tuscan;. 

The  kUbrideaUe  is  Trom  Kilbricken,  Clare  Co.,  Ireland. 

The  iiMtta  geootonite  ia  derived  frooi  yi\,  sarOi,  and  Kpdiot,  SUurn,  tbe  alcbemUlic  nan 

A  mineral  found  at  Tinder's  f^id  mine,  Louisa  Co.,  Yo.,  may  be  this  speciea.  It  oontaluB 
cording  to  Qenth  (Am,  J.  Sei,,  II.  lix.  19)  3  16,  Pb  60,  Ag  0'2&,  witli  sntimonj  and  OTMaiu. 

An  antiinonial  ore  from  betw^n  La  Paz  aad  Yungaa,  in  Bolivia,  is  rereirod  liara  by  D.  Fc 
(PhiL  Mag.,  IV.  iiii.  9). 

130.  8TZIPKANITB.  A^entnm  rude  nigrum?,  Germ.  Schwaizeiz,  pt,  Afric^  Interpr., 
1456.  Svartgyldou,  Schraitsertc,  pt  Uinera  arKcnd  aign  spongioBa  (fr.  Freiberg)  1 
313,  1741.  Arf^ctum  mlneralisatum  nigrum  fra^e  (fr.  Schemnitz,  etc),  Boschgcwach 
Hung,  miners)  Bottk,  Lithoph.,  L  81,  1112,  Sprodglascra  ffern.,  1789.  Sprodglanzen,  B 
^ver  Ore,  or  Glance.  Brittle  Sulphuret  of  Silver.  Argent  noir  pt  B.,  Tr.,  1801.  Argen 
fiire  fragile  Fr.  SohwangQIUgerz  Leonh.,  Handb.,  638,  1836.  PsatuTOse  JSwd,  Tr.,  ii 
1882.    Staphonit  ifaid,  Handb.,  670,  ISifi. 

Orthorhombic.  /A  7=115°  39',  OAl-l=132°  3^'■,  a:b:  c=l-08 
1  :  1-5844.  Observed  planes :  0 ;  vertical,  i-i,  i-l,  i-u,  i-o,  i-i,  is  ;  do 
J-l,  1-t,  2-i,  4-1,  J;^-i,  7-1,  8-i,  1-i ;  octaliedral,  ^,  i,  J,  j,  1,  2,  ^n,  3-~ 
l-s,  f  5,  15-5,  8-4,  i-3,  1-S,  i-S,  3-a,  f  s,  4-s,  i^,  5-1,  H,  6-f ;  f  s,  3-s. 


OAi=uru'. 

l^EAl-J,  ov 

«.=68°  53'. 

0a1=127  61. 

2-iA2-i,  ov 

i-i,  =  107  48. 

t>A2=lll  14. 

1  A  1,  Iliac, 

=  131  16. 

0M-;=U5  3i 

1 A 1,  bi-acli 

,=90  8. 

0  A  2.!=  126  6. 

.    I  I      Cleavage :  2-i  and   i-t  imperfect.     Twins :  corapoeit 

\  J,     /  face   /,'    forma    like  those   of   aragonite   frequent,     J 

\^    C    y/    massive,  compact,  and  disseminated. 
^^-V^  H.=2— 2-5.      G.=6-209,   Przibram.      Lustre   meta 

Color  and  streak  iron-black.     Fracture  uneven, 

Oomp.— 6  AES  +  8b'S'=aulphiir  16-2,  antimony  I6'3,  Bilier  68-5  =  100,      Analyses:  I 
SM»6{P<3gg.,  XV.  Hi);  Keil  (B.  H.  Ztg.,  1863,  No.  2): 


1651 


16-7! 


68-51  


Considered  an  arsenical  mineral  until  Klaprotb'a  analysis  in  1703  (Beitr,,  L   162). 

Pyr.— In  tlic  elosud  tube  decrepitates,  fuses,  and  after  Ion;;  heaCin);  gives  a  faint  sublima- 
sulphid  of  antimony.  In  the  open  tube  fuses,  giving  off  antimonial  fUmts  and  sulphurous 
B.B.  on  chan-oal  fuws  with  projection  of  small  partides,  i»at3  the  coal  vritli  antimonous 
which  after  long  blowing  is  colored  red  from  oxydized  silver,  and  a  globule  of  metallic  Gtli 
obtained. 

Soluble  in  dilute  heated  nitric  aeid,  sulphur  and  oiyd  of  antimony  being  deposited. 

Obs. — In  veins,  with  other  silver  ores,  at  Freiberg,  Schneeberg,  and  JohanngeorgeDstai 
Saioiiy;  at  Przibrum  and  Katieborzitz  in  Bohemia;  at  Scliemnitz  uod  Kremuilz  in  Uungar; 
AiidrcaEberg  in  the  Harz ;  at  Zucatecns  in  Mexico  ;  nod  in  Peru. 

In  Nevada,  au  abundaut  silver  ore  in  the  Conistock  lode  ;  at  Ophir  and  Mexican  mines  ii 
Orystals;  in  the  Reese  river  aad  lluniboldt  and  otlier  regions.     In  Idaho,  at  the  aitver  m 

Named  bUot  the  Arehduke  Slephati.  Mininir  Director  of  Austria.    A  valuable  on  of  silver. 

The  species  is  boioceomorphooa  with  aragonite.     See  on  cryst.,  F.  H,  Sdiroeder,  Fogg.,  jsv. 

AIL— Crystala  occoi  altered  to  silver,  and  also  to  orgentopyrite  (p.  39), 
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131.  POItTBASTTB.    Sprddglaserz  pt  Wem,    Polybasit  If,  Bose^  Pogg.,  ZT.  573,  1829.    £u- 

genglati£  BreWu^  Char.,  266,  1832. 

Orthorliombic,  Descl.  I A  I  nearly  120°,  O  A  1=121**  30'.  Observed 
planes  (9,  /,  1.  1  A 1,  pyr.,=129°  32',  1  A 1,  bas.,=117°.  Crystals  usually 
short  tabular  prisms,  with  the  bases  triangularly  striated  parallel  to  alter- 
nate edges.     Cleavage :  basal  imperfect.      Also  massive  and  disseminated. 

H.=l— 3.  G.=6'214.  Lustre  metallic.  Color  iron-black;  in  thin 
crystals  cherry-red  by  transmitted  Hglit.  Streak  iron-black.  Opaque  except 
vhen  quite  thin.     Fracture  uneven. 

Oomp.— 9  (Ag,  €u)  8  +  (Sb,  As)'  8*=,  if  containing  silver  without  copper  or  arsenic,  Sulphui 
U-^,  antimony  9-7,  silver  76-5=100.  More  probably  10  (Ag,  €u)  S  +  (Sb,  As)' S»,  in  which  the 
seoood  member  is  half  what  it  is  in  the  preceding  species,  and  the  at.  ratio  (Ag,  ^u)  and  (S.  Sb, 
As) is  2:  3.  Analyses:  1-3,  H.  Rose  (1.  a);  4,  C.  A.  Joy  (Inaug.  Diss.,  24);  5,  Tonner  (Lotos, 
1859,  85,  Jahrb.  Min.,  1860,  716): 


1.  Durango,  Mexico 
1  Schemnitz 
8  Freiberg 

4.  Oomwall 

5.  Przibram,  G.=6'03 


8  Sb  As  Ag  Cu  Fe       Zn 

1704  509  3-74  64  29  9'93  006    =10015  Rose. 

16  83  0-25  6-23  72-43  3*04  0*33     (r59= 99-70  Rose. 

16-35  8-39  1-17  6999  411  0*29   =100*30  Rose. 

15-87  5-46  3-41  72-<U  336  0-34    =10045  Joy. 

15-55  11-53   68-55  3*36  014    =99*13  Tonner. 


D.  Forbes  fonnd  in  crystallized  specimens  from  Tres  Puntos,  Chili,  67*47  and  66-94  p.  a  of  silver, 
SDdin  a  massive  ore  from  Romero,  S.  of  Copiapo,  66*14  p.  c    (Private  communication.) 

Pyr.,  etc — In  the  open  tube  fuses,  gives  sulphurous  acid  and  antim'ouial  fumes,  the  lattei 
fonning  a  white  sublimate,  sometimes  mixed  with  crystalline  arsenous  acid.  B.B.  fuse.s  with 
^^irtingto  a  globule,  gives  off  sulphur  (sometimes  arsenic),  and  coats  the  coal  with  antimonoua 
idd;  with  long-continued  blowing  some  varieties  give  a  faint  yellowish-white  coating  of  oxyd  of 
snCr  ^^^  a  metallic  globule,  whi(£  with  salt  of  phosphorus  reacts  for  copper,  and  cupelled  with 
lead  gives  pure  silver. 

Decompof^ed  by  nitric  add. 

Obf.— Occurs  in  the  mines  of  Guanaxuato  and  Oaudalupe  y  Galvo  in  Mexico ;  also  at  Ouarisames 
in  Darango,  with  chalcopyrite  and  caldte ;  at  Tres  Puntos,  desert  of  Atacama,  Chili :  at  Freiberg 
ud  Pizibram.  In  Nevada,  at  the  Reese  mines ;  in  Idaho,  at  the  silver  mines  of  the  Owhyhee 
district 

Kamed  from  tuX^c,  manyj  and  0Aoi(,  basCj  in  allusion  to  the  many  metallic  bases  present. 

Alt--Stephanlte  and  pyrite  occur  as  pseudomorphi  after  polybosite. 

131  BNARarm.    Enarglt  BreWu,  Fogg.,  Ixxx.  383,  1850.    Guayacanite  Fidd,  Am  J.  Sci, 

IL  xxvil  62,  1859. 

Orthorhombic.     /A  7=97°  53',  O  A  1-1=136°  37',  Dauber;   a:h:c=^ 
01)4510  :  1  :  1-1480.       Observed 
planes:   0;     vertical,  //   i-t,   i-l; 
domes,  f-I,  l-l,  2-i,  1-i;  octahedral, 

Oa  f  i=154°  43' 
0  A  2-1=117  53 
0  A  l-t=140  20 
(9  A  1=128  35 

Cleavajye :  I  perfect ;  i-t,  iA  dis- 
tinct ;  0  indistinct.  Also  massive, 
granular  or  columnar. 

H.=:3.  G.=4-43-4-45;  4-362, 
Kenriffott.  Lustre  metallic.  Color 
payish  to  iron-black;  streak  gray- 
lih-black,  powder  having  a  metallic  lustre.     Brittle.     Fracture  uneven, 
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Oomp.~At  ratio  for  Cu,  As,  8=3  :  1 :  4 ;  whence  3  6u  8+ As*  S*=Sulphur  32*5,  arser 
copper  48-4=  mo.    Analyses:  1,  Plattner  (Pogg.,  Ixxx.  383);   2,  F.  Field  (I  c.);  3,  v. 
mer.  Ak.  Miinch.,  L  161,  18G5):  4,  W.  J.  Taylor  (Proc.  Ac  PliiLid.,  168,  1857);  6,  Genth 
ScL,  IL  xxiil  420);  6,  7,  Luthe  k  Rammelsberg  (ZS.  G.,  xviii.  241);  8,  B.  &  Burton  i 
ooutrib.) : 

Ag 

002,  Zn  0*23=99*45  Plattner. 

(r.= 99-46  Field. 

Te  0*06,  Zn,  Se  <r. =99*62  K< 

=98-99  Taylor. 

=100  Genth. 

=99-20  Luthe. 

=99-12  Ramm. 


S  As 

1.  Peru  32-22  17-60 

2.  ChUi,  Chiay.  31-82  1914 

3.  Coquimbo  32*11  18-10 

4.  N.  Grenada  34*60  16*31 
6.  Chesterfield  3.H*78  16*63 

6.  Oosilmirachi  31*86  17-17 

7.  "  82*46  16*88 


Sb 
1*61 

1-29 


Ou 

47-20 
48-50 
48-89 
46*62 
50-59 
60-i)8 
49*21 


Fe 

0*57 

tr. 

0-47 

0-27 

0-09 
1-58 


8.  Colorado     (|)  30-96     17-46     1*36     46*64     1-02 


insoL  1*98=99*40  Burton. 


Genth's  analysis  was  made  on  "too  small  a  quantity  for  a  complete  examination." 

"Pyr, — In  the  closed  tube  decrepitates,  and  gives  a  sublimate  of  sulphur ;  at  a  higher  t» 
ture  fuses,  and  gives  a  sublimate  of  sulphid  of  arsenic.  In  the  open  tube,  heated  gei 
powdered  mineral  g^ves  off  sulphurous  and  arsenous  acids,  the  latter  condensing  to  a  si: 
eontaiuing  some  autimonous  acid.  B.B.  on  charcoal  fuses,  and  gives  a  faint  coating  of  a 
acid,  autimonous  add,  and  oxyd  of  zinc ;  the  roasted  mineral  with  the  fluxes  gives  a  glo 
metallic  copper. 

Soluble  in  nitro-muriatic  acid. 

Obs.— From  Morococha,  Cordilleras  of  Peru,  at  a  height  of  16,000  feet,  in  large  masse 
sionally  with  small  druses  of  crystals,  along  with  tennantite,  imbedded  in  cr3rstalline  lii 
(anaL  1);  Cordilleras  of  Chili  {guayacanit&,  anal.  2);  same,  mine  oi*  Hediondas,  Prov.  Cc 
(anal.  3);  minen  of  Santa  Anna,  N.  Grenada,  in  cavities  in  quartz  (anaL  4);  at  Cosihnu 
Mexico;  Brewster's  gold  mine,  Chesterfield  district,  8.  Carolina  (anal  6);  in  Colorado  (ana 
Willis's  Gulch,  near  Black  Hawk. 

For  Dauber  on  cryst,  see  Pogg.,  xciL  237.    Breithaupt  (ib.,  Ixxx.  383)  made  /A  /=98° 
Rammelsberg  (Za  G.,  xvui.  242)  98''  10'. 

133.  XANTHOOONrm.    Xanthokon  BreWu,  J.  pr.  Ch.,  zx.  67,  1840. 

Rhombohedral ;  R  h  R-W  34';  6>  A  7?=:110°  30',  a=2-3163. 
sensed  planes  7?,  -2,  0.  0  N  2=100°  35'.  Cleavage  :  7?,  and  O.  U 
in  reniform  masses,  with  the  interior  consisting  of  minute  crystals. 

II.=2.  G.=5'0— 5'2.  Color  dull-red  to  clove-brown  ;  crystals  oi 
yellow  on  the  edges  by  transmitted  light.     Streak-powder  yellow.     B 

Oomp.— (3  Ag  S+As'*  S»)  +  2  (3  Ag  S  +  As'  S*)=Sulphur  21-1,  arsenic  14*9,  silver  64' 
Analyses:    Plattner  (Pogg.,  Ixiv.  275): 


1. 
2. 


S 
21-36 

21-80 


As 


[13-49] 
[14-32J 


Ag 

Fe 

G4-18 

0-97=100 

63-88 

=100 

Vyr, — In  the  closed  tube,  at  a  gentle  heat,  the  yellow  color  is  dianged  to  dark-red, 
cooling  it  regains  its  original  color;  at  a  higher  temperature  fuses,  and  gn^^os  a  faint  sublii 
sulphid  of  arsenic    In  the  open  tube,  and  on  cliarcoal,  behaves  like  proustite. 

Obs. — Occurs  with  stephanito  at  the  Himraelsfiirst  mine  near  Freiberg. 

Named  in  allusion  to  its  yellow  powder,  from  ^avdt;;,  yeUow^  and  co^if,  powder. 
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134.  CLAYITE  W,  J.  Taylor,  Proa  Ac  Philad.,  Not.  1859. 

Isometric,  tetrahedraL    Occurring  form  the  tetrahedron,  with  planes  of  the  dodeca 
Crystals  small.    Also  massive,  incrusting. 
H.=:2*5.    Lustre  metallic    Oolor  and  streak  blackish  lead-gray.    Opaque.    Sectile. 
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Asailjaes  hj  W.  J.  Taylor  (L  c.): 


S 

As 

Sb 

Pb 

Ou 

Ag 

1. 

8-22 

9-78 

6-54 

68-61 

7-67 

2. 

814 

undeL 

undeL 

67-40 

6*62 

from  Fern.    Probably  a  result  of  alteration.    Requires  further  investigation. 

135.    BOLIVIAiaTE.    BoUyian  Breiih^  B.  H.  Ztg.,  xxv.  188. 

Ortborhombia    In  adcular  rhombic  prisms,  tufts,  and  flue  columnar.    Resembles  stibnite. 
E=2^.    G.  =4*820— 4*828.    Cloayogo:   i-i  distinct    Lustre  submotallic    Oolor  lead-gray,  a 
Gttle  darker  than  in  stibnite. 

f        Aooording  to  T.  Richter,  an  antimonial  sulphid  of  sUver,  containing  8*6  p.  c.  of  silyer. 
I        From  Bolivia. 


65BL  8ULPU0SELENID  OF  ZINC  AND  MERCURY.    A.  del  CasWh,  in  priv.  oomm.,  dated 
Mexico,  Feb.  27,  1865,  to  Prof.  Henry,  and  fVom  him  to  the  author. 

In  oyBtals  frhombohedrons  ?) ;  cleavage  not  observed. 

E=8.    G.=6  67—7*165.    Color  dark  lead-gray.    Streak  grayish-black. 

Coup.— Aooording  to  Castillo's  trials,  a  compound  of  sulphur,  selenium,  zinc^  and  mercury,  of 
mdetermined  proiwrtions. 

Ptl,  rc.— In  the  closed  tube  gives  a  grayish-black  sublimate,  and  above  this  a  ring  of  metal- 
lie  mercury;  in  the  open  tube  aflbrds  t)ie  odor  of  selenium,  a  blackish  sone  of  selenium,  and 
•bore  Uiis  a  grayish-red  ozyd,  and  still  higher  a  sublimate  of  mercury.  B.B.  the  selenium  and 
fflercory  are  volatOized,  leaving  a  residue  of  oxyd  of  zinc,  yellow  while  hot  and  white  on  cooling. 
Od  charcoal  bums  with  a  bluish  flame,  giving  lirst  the  odor  of  sulphur  and  then  of  selenium ;  the 
aisaj  turns  yellow,  then  red,  and  finally  yields  a  yellow  skeleton  of  ozyd  of  zina  Insoluble  in 
nitric  acid ;  soluble  in  nitro-muriatic  acid. 

Osa— Occurs  at  the  quicksilver  mines  of  Guadalcazar,  along  with  cinnabar,  and  in  cavities  ii 
birite,  fluorite,  and  gypsum.    Appears  to  be  near  onofriU^  No.  65A,  p.  6^ 
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00HF0i7in>s  OF  ohlobho:,  bromine,  iodikx. 


TIL   COMPOUNDS  OF  CHLORINE,  BROMINE,  lOD] 


1.  ANHYDROUS  CHLORIDS,  ETC. 

1.  Composition  B'  (CI,  Br,  I). 
L  CALOMEL  GBOUP.    Tetragonal 

186.  Oalouxl,  Hg'CL 

2.  Composition  B  (01,  Br,  J). 


L  HALITB  GROUP.    Isometric. 

187.  Syltitb,  K  CL 

188.  Halitb,  Na  CL 

139.  Sal  Ammonuo,  NH^  d. 

2.  lODYRITB  GROUP.    Hexagonal 

143.  lODTBITB,  AgJ^ 

8.  OOTUNNITB  GROUP.    Orthorhombia 


140.  OEBAROTBm^  Agd 

141.  Embolttb,  Ag  (01,  B^ 

142.  Bboxtbh^  A^Br. 


144.  OOOGZMIT^  HgL 


145    COTDNOTTB,  PbCL 


MOLYSITE  GROUP. 

146.  MOLTBTTB,  Fe'  CI*. 


3.  Composition  R'  d' 


«  m* 


2.  HYDROUS  CHLORIDS. 

147.  Carnalute,  (K  Mg)  Cl+4  &       149.  EIbehebsite,  2  (K,  Am)  Cl+Fe*  GL*+8  £L 

148.  Taohhtdbite,  (Ca,  Mg)  a  +  4  fl". 


3.  OXYCHLORIDS. 

I.o0.  Matlockite,  Pba+PbO.  153.  Atacamitb.  3Cufl:+(CuCl)fi 

161.  Ment)IPITE,  PbCl  +  2PbO.  163A.  Tallinqite,  4  0ufl[  +  (Cua)]e[+8«i. 

152.  SOHWABTZEMBERQITE,  Pb  I  +  2  Pb  0.    164.  PEBCTLITB. 

Appendix. — 155.  Chlobid  of  MAGNEsmu.    156.  Chlobid  of  MANGAinssE.    167.  Iodidoi  & 
15».  Bbomid  of  Zino. 


^ 
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1.  ANHYDROUS  CHLORIDS,  ETC. 

136.  OALOBSBK  Horn  Mercury  (fr.  Deux  Fonts)  Woulfe,  PbiL  Trann.,  618,  1776.  Miaeda 
mercare  com^  de  Lisle,  Grist,  iiL  161, 1783.  Quecksilber-Hornorz  Went.,  Bergm.  J.,  381, 1789. 
Horn  Quicksilver ;  Dichlorid  of  Mercury.  I(alomel,  Ohlorquecksilber,  Ghlormercur,  (Term.  Mer* 
care  chlorur^  Dr. 

Tetragonal.  (?Al-i=129°  4';  a=l-232.  Observed  planes:  vertical, 
/,  w,  i^  5  octahedral,  J,  i,  1 ;  f-«,  2-i ;  zirconoid,  2-2,  2-f ,  f-2. 

(?A2-i=112°5'        6>Al=119°51'        2-iA2-i,  pyr.,=  98°    8' 
(?Afi=140   36        (9Ai=149    51     *     lAl,      pyr.,=104   20 

Pyramid  2-i  when  alone  gives  a  very  acute  termination  to  the  prism, 
cleavage:  Z,  indistinct.  Twins  compounded  so  as  to  have  the  vertical 
axis  in  one  line,  but  the  edges  of  the  pyramid  of  one  in  the  same  plane  with 
the  faces  of  the  pyramid  oi  the  other. 

H.=l— 2.  G.*=6'482,  Haidinger.  Lustre  adamantine.  Color  white, 
jellowish-gray,  or  ash-gray,  also  grayish,  and  yellowish- white,  brown. 
Streak  pale  yellowish-white.  Translucent — subtranslucent.  Fracture  con- 
choidal.    Sectile. 

Oomp.— Hg*  Cl=Chlorine  151,  mercury  84-9=100. 

Pyr.,  etc — In  the  closed  tube  volatilizes  without  Aisiou,  condensing  in  the  cold  pert  of  the  tube 
as  i  wUte  sublimate ;  with  soda  gives  a  sublimate  oC  metallic  mercury.  B.B.  on  charcoal  volati- 
liies,  coatiug  the  coal  white.  Insoluble  in  water,  but  dissolved  by  nitro-muriatic  acid ;  blackeus 
when  treated  with  alkalies. 

OlNk— At  Moschellandsberg  in  the  Palatinate,  coating  the  cavities  of  A  ferruginous  gangue, 
BSMciated  with  dnuabar — crystals  often  large  and  well-defined ;  also  at  the  quicksilver  mines  of 
Idria  in  Camiola ;  Almaden  in  Spain ;  Horzowitz  in  Bohemia. 

According  to  Hessenberg,  crystals  from  Moschellandsberg  afiford  Oa1-»=129'' 40',  0A2-i'= 
112'  35'. 

Named  from  <a>d<,  beauiiful^  and  /if  At,  Jumej/f  the  taste  behig  sweet,  and  the  compound  the  Mer* 
wm  Mcis  of  early  chemistry. 

137.  SYLVTTB.  Muriate  of  Potash  (fr.  Vesuvius)  Smithson,  Ann.  PhiL,  n.  vl  268,  1823. 
Chlorid  of  Potassium.  Kali  Salzsaures,  Chlorkalium,  Gtrm,  Sylvine  Beud,,  Tr.,  ii.  511,  1832. 
Hoevellt  K  Girard,  Jahrb.  Min.  1868,  568.  Leopoldit  K  Reichardi,  Jahrb.  Min.  1866,  831. 
SchitzeUit  and  HoveUit  (fr.  Stassfurt),  B.  H.  Ztg.,  xxiv.  276,  Ann.  Ch.  Phys.,  IV.  v.  318,  324. 

Isometric.     Figs  1,  6,  2.     Cleavage  cubic.     Also  compact. 
H.=2.     G.=r9— 2.     White  or  colorless.     Vitreous.     Soluble;  taste 
lie  that  of  common  salt. 

Comp.— K  Cl=Potas8ium  52*5,  chlorine  4'7'6=100.  That  of  Vesuvius,  according  to  A-  MuUer 
(^erh.  Ges.  Basel,  1854,  113),  is  pure,  affording  no  trace  of  lime,  magnesia,  or  alumina,  and  only  a 
^  of  soda.  The  sylvite  of  the  Anhalt  salt  mine,  Leopoldshall,  afforded  Reichardt  (1.  c)  K  52*4, 
Cl4:-4. 

Pyr.,  etc.— B.B.  in  the  platinum  loop  fuses,  and  gives  a  violet  color  to  the  outer  flame.  Added 
to  a  gait  of  phosphorus  bead,  which  has  been  previously  saturated  with  oxyd  of  copper,  colors  the 
O.F.  deep  azure.  Water  completely  dissolves  it,  100  parts  taking  up  84*5  at  18-75**  0.  Heated 
»ith  sulphuric  acid  gives  off  muriatic  acid  gas. 

Obi.— Occurs  at  Vesuvius,  about  the  furaaroles  of  the  volcano.  Also  at  Stassfurt,  iu  the 
c^nialUte  beds  of  the  salt  formation ;  at  Leopoldshall  [leopoldite). 

The  compound  is  the  Sal  digesiivua  Sylvii  of  early  chemifitry,  whence  Beudaut^s  name  for  the 
species.  There  is  no  reason  for  changing  it  in  the  fact  that  the  earlier  known  mineral  was  of 
v^i^cuiic  origin. 
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OOHPOnBDS  OF  CBLOBECTB^    BBOUIHE,   tODINB; 


138.  HAUm.  COICUON  8ALT.  Rode  Salt,  Muiuto  or  Soda,  GhloHdoT  Sodium.  I 
Steinial^  Bergenlz,  Germ.  Soude  murial^  Oblorure  de  aodium,  Sal  gemine,  Fr. 
&i<<1,Xt.,  1831.    HsUt«l  Olsci.,  S^n^  £90,  184T. 

*^^  Isometric.     Observed  planee,  O,  1,  /,  t-8.    1 

2,  6,  16,  and  6+16;  uBiially  in  cubes;  rarely  i 
hedrons;  faces  of  crjBtala  Eometimes  cavemoni 
f.  122.  Cleavage :  cubic,  perfect  Massive  and 
lar,  rarely  columnar. 

H.=2-5.     G.=2-l-2-257;  of  pnre  cryataU, 

Hunt.     Lnstre  vitreous.    Streat  white.    Color 

also  sometimes  vellowish,  reddish,  bluish,  pn 

often  colorless.   Transparent — translucent.    Fi 

conchoidal.     Rather  brittle.     Soluble ;  taste  purely  saline. 

Oomp.— Na Cl^Chlorina  601,  Bodium  393  =  100.  Commonly  mixed  wiUi  sottn  n^ 
1im«,  cUorid  of  colciam,  and  chlorid  of  magnesium,  end  oom&timea  anlpluita  of  magoea 
render  it  liable  to  deliquesce.  Annljaee:  l-S,  Berthier  (Ann.  d  H.,  z.  lG9)i  9,  Foornet 
ix.  59!|;  10,  ItammelBboi^  (Uio.  Ch.,  1014);  11,  12,  C.  A.  GoeBBmaim  (Be|i.  on  Petit  A 
Uins,  Bureau  or  UineB,  New  York,  ISfll,  IT): 

NaCl      U^       CaS  ^aS  liIgS 

0-6  — -  ClB7  0-l=l(M)R 

0-3       19  =  100  3. 

6-0  2-0 3-0  a  0-7  =  100  R 

—fi  0-2=100  R 

l-i       0-5  0-7  =  100  R 

1-ai      0-66  1-20=100  B. 

1-09      0-60  0-86=100  B. 

1-09      0-80  1-67  =  100  B. 

Si  1-6,  It  0-6=100  P. 

l-Ol  0-43  0-23,  fl  0-30  =  99-32  Ramm. 

0-19     CaCI  ft-.,  H  0-33=100  Goe« 

1-48     OOG,  a  007,inBol.  0-01=99-98  Goi 

Oilier  analysea;  Salt  from  StaBsfart,  by  HeinCz,  ZS.  nat.  Ver.  Halle,  xi.  34G;  freoi 
by  de  Mariinij  and  Siinao,  Add.  d.  M..  xiL  614;  from  Wiellczka,  Berchtesgadea,  Hall  in  tl 
Hallatadt,  Schnabiach-Hall,  bj  G.  Bischof,  0«oL,  ii.  UG9,  161S;  tiam  Erfurt  and  Car 
SrtchtiDg,  ZS.  oat,  Ver.  Halle,  liL  404;  from  Vesuriua,  1^22,  by  Laugier,  P(^g.,  iiL  1 
Veauriua,  1K60,  by  Bisohof ;  from  VeHUTiuB,  1 8aO,  by  Scacchi,  Ann.  d.  IL,  IV.  zvil  3! 
TesuTiua,  1«55,  tiy  Deville,  Bull.  G.  Fr.  II.  liiL  620. 

DiBBolvca  in  three  parta  of  wnter  Some  varietiea  attract  moisture,  but  are  michanged 
atnioaphero. 

The  iti/aiinsile  of  Enrsten  (J,  pr.  Ch.,  xxxrL  I2T)  contains  9-02  per  cent,  of  aulphate  of  o 
which  is  equivalent  to  10  parts  of  common  saR  to  1  of  aulphale  of  magnesia.  It  ia  froc 
furt.  In  Romrael-'berg's  analysis  the  water  waa  hygroscopic,  and  the  specimen  ooutai- 
of  mixed  karstonitc.  In  a  dirty  reddish  salt  fcom  Abin^on,  Washington  Co.,  Va.,  E 
found  (Juhreab.,  lSti3,  16G)  NaCl  90-56,  gypsum  0  45,  day  and  carb.  lime  g-OO^loa 

The  bluish  and  indigo-colored  salt  of  StsKsfurt,  etc.,  possibly  owes  its  color,  accordlnfi 
B.  W.  JohiiHon.  to  the  presence  of  subehlorid  of  soriinm. 

Pyr.,  etc — In  the  closed  tube  fuses,  often  with  decrepit&tion ;  when  fused  on  the 
loop  colors  the  flame  deep  yellow.    Otlier  reactions  like  tbose  given  under  sylvitBi 

OlM. — Common  salt  occurs  in  ezteusiTe  but  irregular  beds  in  rocks  of  varioui  age* 
ated  with  gypsum,  polyhallte,  clay,  sandstone,  and  oaloite)  also  dissolved,  and  fora 
■prings. 

Id  Europe  and  England  it  occurs  in  the  rriasaic,  aB9odat«d  with  red  marl  or  sandstone 
not  ocmflned  to  these  rocks.  At  Durham,  Northumberland,  and  Leicestershire,  EngUnd.  sal 
rite  from  ttw  Carboniferous  series;  in  the  Alps,  some  aolt  works  are  supplied  from  Oolil 
the  hinoui  mines  ot  Oardona  end  Wieliczks  ore  referred,  the  former  to  the  Green  Sand  fi 


1.  Tw,  KhiU 

99-3 

1.    "    grayiah 

97-8 

8.     '■    gray 

90-3 

4.     ■'    red 

99-8 

97-2 

6.         ■'         ydtaa 

96-10 

T.          "         red 

9B-78 

8.         "         green 

96-21 

0.  Algiers 

97-8 

10.  Stasafurt 

97-36 

11.  Petit  Anse,  iphUe 

98-88 

12.  St.  Domingo 

98-33 

CHLORIDS. 
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md  the  latter  to  Tertiary  rocks.   Salt  springs  also  occur  in  volcanic  regions.  In  the  United  States 

the  brines  of  Now  York  come  from  Upper  Silurian  strata ;  those  of  Ohio,  Pennsylvania,  and  Vir- 

nma,  mostly  fVom  Devonian  and  Subcarbonifcrous  beds;  those  of  Michigan,  mainly  from  the 

Bobcarfooniferous  and  Carboniferous ;  while  in  Louisiana,  at  Petit  Anse,  there  is  a  thick  bed  of 

purc  salt  in  the  Post- tertiary  or  more  recent  deposits  of  the  coast;  recent  explorations  there  have 

prored  tliat  it  underlies  144  acres,  and  it  has  been  penetrated  to  a  depth  of  38  feet  without 

flbowing  any  change  in  its  structure  or  purity.     Salt  also  occurs  as  etfloroscences  over  the  dry 

pniries  and  shallow  ponds  or  lakes  of  the  Rocky  Mountains,  Oaliforuia,  Atacama;  and  in  most 

oesert  or  semi-desert  regions  there  are  numerous  salt  lakes. 

The  principal  mines  of  Europe  are  at  Wieliczka,  in  Poland;  at  Hall,  in  the  Tyrol;  Stassfurt,  in 
Fnnsian  Saxony;  and  along  the  range  through  Reichenthal  in  Bavaria,  Hallein  in  Salzburg, 
Ballstodt,  Ischi,  and  Ebensee,  in  Upper  Austria,  and  Aussee  in  Styria;  in  Hungary,  at  Marmoros 
•nd  elsewhere ;  in  Transylvania ;  Wallacbia,  Gallicia.  and  Upper  Silesia ;  Vic  and  Dieuze  iu 
Frmce;  Valley  of  Cardon^  and  elsewhere  in  Spain,  forming  hills  300  to  400  feet  high;  Bex  in 
Svitzerland;  and  Xorthwich  in  Cheshire,  England.  At  Cheshire  it  occurs  in  a  basin-shaped 
deposit,  and  is  arranged  in  spheroidal  masses,  from  5  to  8  feet  in  diameter,  which  are  composed 
of  ooDcentric  coats,  and  present  polygonal  figures  It  is  but  little  contaminated  with  impurities, 
ud  is  prepared  for  u*«e  by  merely  crushing  it  Jjetwecn  iron  rollers.  At  the  Austrian  minof*, 
vbere  it  contains  much  clay,  the  salt  is  dissolved  in  large  chambers,  and  the  clay  thus  precipitated. 
After  a  time  the  water,  fully  saturated  with  the  salt,  is  couveyed  by  aqueducts  to  evaporating 
booses,  and  the  chambers,  after  being  cleared  out,  are  again  filled ;  at  Berclitcsgaden,  the  water 
is  saturated  in  a  month,  at  Hall  it  takes  nearly  a  year. 

It  also  occurs,  forming  hills  and  covering  extended  plains,  near  Lake  Oroomiah,  the  Caspian 
Like,  etc.  In  Algeria;  iu  Abyssinia;  in  India  in  the  province  of  Lahore,  and  in  the  valley  of 
Gashinere;  in  China  and  Asiatic  Russia;  in  South  America,  in  Peru,  and  at  Zipaquora  and 
Nemocon,  the  former  a  largo  mine  long  explored  in  the  Cordilleras  of  Grauiida.  Occasionally 
formed  at  the  eruptions  of  Vesuvius,  as  in  1855,  when  it  was  found  iu  cubes,  incrustations,  and 
stalactites. 

In  the  United  States,  salt  has  been  found  forming  beds  with  gypsum,  in  Virginia,  "Washington 
Ca.  18 m.  from  Abingdon;  in  the  Salmon  River  Mts.  of  Oregon;  in  Louisiana,  as  already  men- 
tioned. Brine  springs  are  very  numerous  in  the  Middle  and  Western  States.  These  springs  are 
worked  at  Salina  and  Syracuse,  N.  Y. ;  in  the  Kanawha  Valley,  Va. ;  Muskingum,  Ohio ;  Michi- 
gan, at  Soginaw  and  elsewhere ;  and  in  Kentucky.  The  salt  water  is  obtained  by  boring,  and 
raised  by  means  of  machinery,  and  thence  conveyed  by  troughs  to  the  boilers,  where  it  is  evapo- 
rated by  artificial  heat ;  or  to  basins  for  evaporation  by  exposure  to  the  heat  of  the  sun. 

The  following  table  by  Prof.  Beck  (Mineralogy  of  Now  York,  p.  112),  gives  the  amount  of  brine 
required  for  a  bushel  of  salt  at  the  principal  salt  springs  iu  the  United  States : 


Boone's  Lick,  Missouri 

Couemaugh,  Penn. 

8hawneetown,  IlL 

Jackson,  Ohio 

LockhartX  Miss. 

8t  Catherines,  Upper  Canada 

Zanesville,  Ohio 


Sea  water  at  Nantucket  g^ves  a  bushel  of  salt  for  every  350  gallons. 

Composition  of  Syracuse  brines,  according  to  analyses  by  Dr.  C.  A.  Goessmann  (private  com* 
nuoication) : 


Chlorid  of  sodium 
Sulphate  of  lime 
Chlorid  of  calcium 
Chlorid  of  magnesium 
Broniid  of  magnesium 
Chlorid  of  potassium 
Carbonate  of  protoxyd  of  iron 
Water 


Galls. 

Galls. 

450 

Kanawha,  Va. 

75 

300 

Grand  River,  Ark. 

80 

280 

Illinois  River,  Ark. 

80 

213 

Montezuma,  N.  Y. 

70 

180 

Grand  Rapids,  Mich. 

60-60 

120 

Muskingum,  Ohio 

50 

95 

Salina — Old  wells 

40-45 

New  wolla 

80-35 

L 

IL 

IIL 

IV. 

16-7503 

16-5317 

18-2465 

18-3767 

0-5673 

0-5772 

0-5117 

0-5234 

0-1594 

0-1533 

0-1984 

01037 

01 464 

0-1444 

0-1784 

0-1336 

00022 

0-0024 

0-0026 

0-0017 

0-01 10 

0-0109 

00119 

0-0086 

0-0034 

0-0044 

0-0036 

0-0015 

82-3600 

83-5767 

80-8470 

85-8508 

100 


100 


100 


100 


|IaL  has  a.=l-1300  at  16**  Baum^,  and  20'  C.    No.  IL  has  G.=l*1225  at  lb"  Baum6,  and: 
'^  GL   The  Saginaw  brines,  Michigan,  afford  about  19*260  of  salt 
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114  CX)MPOT7ND8   OF  CHLORINE,   BROMINE,   IODINE. 

Vast  lakes  of  salt  water  exist  in  many  parts  of  the  world.  Lake  Timpanogos  in  the  Rodcy 
mountains,  4,t20O  feet  above  the  level  of  the  sea,  now  called  the  Great  Salt  Lake,  is  2,000  squara 
miles  in  area.  L.  Gale  found  in  this  water  20*196  per  cent,  of  chlorid  of  sodium  (Stansb.  Exped. 
cited  in  Am.  J.  Set,  II.  xvii.  129).  The  Dead  and  Caspian  Seas  are  salt,  and  tlie  waters  of  the 
former  contain  20  to  26  parts  of  solid  matter  in  100  parts.  Prof.  Gmelin,  who  analyzed  a  portion 
of  these  waters  of  specific  gravity  1*212,  found  them  to  contain  chlorid  of  calcium  3*336,  chlorid 
of  magmesium  1 2*167,  chlorid  of  sodium  7*039,  sulphate  of  lime  0*052,  bromid  of  magnesium  0*44.% 
chlorid  of  potassium  1*086,  dilorid  of  alumiuum  P'144,  chlorid  of  ammonium  0*0o7,  chlorid  of 
manganese  0*161=24*435,  with  75*565  water  =100*000.  This  result  ia  given  as  corrected  by 
Marchand. 

Alt. — Anhydrite,  gjrpsum,  polyhalite,  occur  as  pseudomorphs  after  this  species;  also  oelestino, 
dolomite,  quartz,  hematite,  pyrite ;  the  removal  of  the  salt  cubes  by  their  solution,  leaves  a  cavity 
which  any  mineral  may  then  occupy.  The  hopper-shaped  crystals  often  leave  an  impression  of 
their  form  on  days. 

139.  SAL  AMMONIAC  Naturliches  Sahniak  (fr.  Bucharia)  J,  G.  Model,  Yereuch  iiber  ein 
nat  Salmiak,  Leipzig,  1758.  Muriate  of  Ammonia;  Chlorid  of  Ajnmonium.  Salmiak  Cferm. 
Ajnmoniaque  muriate  Fr,    Salmiac  Beud.^  Tr.,  1832. 

Isometric.  Observed  planes,  O,  1,  /,  2-2.  Figs.  1,  2,  3,  6,  10,  14. 
Cleavage  octahedral.  Also  stalactitic,  and  in  globular  masses ;  in  crusts, 
or  as  an  efflorescence. 

H.= 1*5—2.  G.=1'528.  Lustre  vitreous.  Color  white;  often  yellow- 
ish or  gi^ayish.  Streak  white.  Transhicent — opaque.  Fracture  conchoida). 
Soluble ;  taste  saline  and  pungent ;  not  deliquescent. 

Oomp.— NH^Cl=:Am  Cl=Ammonium  33-7,  chlorine  66-3=100.  Haproth  obtained  (Beitr.,  ill 
89): 

Vesuvius.  Bucharia. 

Chlorid  of  ammonium  99-5  97*50 

Sulphate  of  ammonia  0*5  2*50 

B.  Silliman,  Jr.,  obtained  (Dana's  G.  Rep.  Expl.  Exp.,  202)  for  a  specimen  from  Kilauea,  Hawaii, 
Clilorid  of  ammonium  G5'53,  chlorid  of  iron  12'14,  sesquioxyd  of  iron  8*10,  chlorid  of  alnminam 
13*00,  insoluble  matter  and  loss  1*23=100.  For  an  analysis  of  an  impure  StromboU  spectmeo, 
see  C.  Schmidt,  in  ZS.  G.,  ix.  403. 

Pyr.,  etc.— -Sublimes  in  the  closed  tube  without  fusion.  Pulverized  with  hydrate  of  lime,  or 
heated  with  a  solution  of  caustic  alkali,  gives  off  pungent  ammoniacal  vapors.  Soluble  in  three 
times  its  weight  of  water. 

Obs. — Occurs  about  volcanoes,  as  at  Etna,  the  island  of  Yulcano,  Vesuvius,  Stromboli,  Sand- 
wich Islands,  and  near  Hcda  after  the  eruption  of  1845,  as  observed  by  Bunsen.  Observed  after 
the  eruption  of  Vesuvius  in  1855,  in  rhombic  dodecahedrons  with  cavernous  faces;  and  as  Ubiial 
it  occurred  where  the  lavas  had  spread  over  soil  and  vegetation.  Also  found  in  small  quantities 
in  the  vicinity  of  ignited  coal  seams,  as  at  St.  Etienno  in  France,  and  also  at  Newcastle,  and  in 
Scotland ;  crystallized  near  Duttweiler  in  Prussia,  where  a  coal  seam  has  beeu  burning  for  more 
than  a  hundred  years.  It  occurs  also  in  Bucharia ;  at  Kilauea  in  Hawaii,  a  variety  which  con- 
tains largely  of  iron  (see  above),  and  becomes  rusty  yellow  on  exposure ;  in  guano  froni  the  Chiu- 
cha  Islands. 

The  iXi  SmitavtaKSij  sal-ammoniac  of  Dioscorides,  Celsius,  and  Pliny,  is  proved  by  Bcckmann  (Hist, 
of  Inventions,  iv.  360)  to  be  common  rook  salt,  dug  in  Egypt,  near  the  oracle  of  Ammon.  The 
name  was  afterward  transferred  to  the  muriate  of  ammonia,  when  subsequently  manufactured  in 
Egypt  Sal-ammoniac  is  supposed  to  have  beeu  included  by  the  ancients,  with  one  or  two  other 
.  speaes,  under  the  name  of  nitrmnj  whicli,  according  to  Phny,  gave  the  test  of  ammonia  when 
mingled  with  quicklime. 

;i40.  OSBARQTRITZI.   Argentum  coniu  pellucido  simile  (fr  Marienberg),  Oerm,  Homfarbs- 
Silber,  €fe»nery  Fops.,  63,  1565.    Argcutum  rude  jecoris  colore,  lucem  comeam  habens  (fr.  Frei- 
berg, etc.)  O,  FabririuSf  De  Rebus  Met,  15GG.    Glaserz,  dursichtig  wie  ein  Horn  in  einer  Lan* 
.teni,  MaUhesius,  Sarept,  1585.    Ilom-Silfver,  Minora  argenti  cornea,  A.  sulphure  et  arscnico 
mineraliBatiuii,  WaH,  310, 1747.  Ai-gento  aoido  sails  mlneralisatum,  Homerz,  OnmsL,  159,  1758 
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aOberhonieTZ)  SQberkorat,  Homsilbor,  Chlor-Silber,   Oerm,     Horn  Silver;  Corneous  Silver. 
Argent  muriate,  Argent  com^  Cblorure  d'argent  Fr,    Buttermilcherz  (first  mentioned  early  ip 
17th  century).    Kerargjre  Beud,^  Tr.,  IL  501,  1832.    Kerat  UaidL,  Handb.,  506,  1845.    Argyro 
onatite  Olock^  Syn.,  249,  1847.    Plata  cornea  blanca  Domeyko^  Min.,  200,  1845.    Kerargyrite 

Isometric.  Observed  forms,  O^  I^  1,  2,  2-2 ;  f.  1,  2,  3,  5,  6,  7 ;  also  5 
with  planes  1,  2,  2-2.  Cleavage  none.  Twins:  composition-face  octa 
hedral.  Usually  massive  and  looking  like  wax;  sometimes  columnar,  oi 
bent  columnar ;  often  in  crusts. 

H.=l— 1'5.  G.=5*552;  5'31— 543,  Domeyko.  Lustre  resinous,  pass- 
ing into  adamantine.  Color  pearl-gray,  grayish-green,  whitish,  rarely 
violet-blue,  colorless  sometimes  when  perfectly  pure ;  brown  or  violet- 
brown  on  exposure.  Streak  shining.  Transparent — feebly  subtranslucent. 
Fracture  somewhat  conchoidal.     Sectile. 

Oomp. — Ag  Cl=Chlorine  24  7,  silver  75*3=100.  This  constitution  corresponds  with  Elap- 
roth'a  analvses  (Beitr.,  L  134,  and  iv.  10);  also  F.  Field's  of  a  Bpccimoii  from  OhaQarcillo,  Chili 
(Q.  J.  Ch.  Soa,  X.  -239). 

Pyr.,  etc—In  the  closed  tube  fuses  without  decomposition.  B.B.  on  charcoal  gives  a  globule 
of  metallic  silver.  Added  to  a  bead  of  salt  of  phospliorus,  previously  saturated  with  oxyd  of  copper, 
and  heated  in  O.F..  imparts  an  intense  azure-blue  to  the  tianie.  A  fraginont  placed  on  a  strip  of 
one,  and  moistened  with  a  drop  of  water,  swells  up,  turns  black,  and  fiually  is  entirely  reduced 
to  m?talUc  silver,  which  shows  the  m?t.iUic  lu-Jtre  o.i  bjing  pressed  with  the  point  of  a  knife. 
Insoluble  in  nitric  acid,  but  soluble  in  ammonia. 

Obs.— Dccurs  in  veins  of  clay  slate,  accompanying  other  ores  of  silver,  and  usually  only  in  the 
higher  parts  of  these  veins.  It  has  also  l^cen  observed  with  ochreous  varieties  of  brown  iron 
ore ;  also  with  several  copper  ores,  calcito,  barite,  etc. 

The  largest  masses,  and  particularly  those  of  a  green  color,  are  brought  from  Peru,  Chili,  and 
Ifextco,  where  it  occurs  with  native  silver.     In  Chili,  at  some  mines,  it  is  a  much  less  common 
ore  than  the  chlorobromid ;  often  contains,  intimately  mixed  with  it,  native  silver  in  very  minute 
grains ;  it  occurs  at  Tres  Puntos,  Atacama,  Chailarcillo  near  Copiapo,  and  elsewhere  in  Chili.   Also 
in  Nicaragua  near  Oootal ;  in  Dcpt  of  Gracias,  Honduras.    It  was  formerly  obtained  in  the  Saxon 
miolog  districts  of  Johanngeorgenstadt  and  Freiberg,  but  is  now  rare ;  a  mass  weighing  six  and 
three-quairter  pounds,  from  this  region,  is  in  the  Zwinger  collection  at  Dresden.    It  also  occurs  in 
tht7  Altai,  at  the  mines  of  Smeinogorsk  and  Krukovskoi ;  at  Kouigsberg  in  Norway ;  in  Alsace ; 
rarely  in  Cornwall,  and  at  Huelgoet  in  Brittany.     In  Nevada,  about  Austin,  Lander  Co.,  abun- 
dant ;  at  mines  of  Comstock  lode.    In  Arizona,  in  the  Willow  Springs  dist.,  veins  of  El  Dorado 
canon,  and  San  Francisco  dist.    In  Idaho,  at  the  Poorman  mine,  in  crystals  some  half  an  inch 
across,  mostly  cubes  and  cubo-octahcdrons,  but  occasionally  with  other  planes,  and  in  twins  con- 
sistiog  of  two  interpenetratiug  cubes,  the  angles  of  one  projecting  from  the  faces  of  the  other. 

At  Andreasberg  in  the  Ilarz,  an  earthy  variety  is  met  with,  called  by  the  (xormans  Buttermilk 
ore  {BaUermilcherz^  Thonige  IIornsilher\  which,  according  to  KLaproth  (Beitr.,  i.  137),  contains 
ailver  24- 64,  chlorine  8*28,  alumina  67 '08.  Funckens  describes  it  as  *'  weiss  uud  diinn  wie  cine 
Boltermilch  "  (Lenz  Min.,  ii.  lol,  1794). 

Named  from  <to(i?,  horn^  and  apyvotf^  silver — Ceraiargyrite,  the  proper  derivative,  being  contracted 
to  (krargyritt.    The  Greek  k  becomes  c,  as  in  other  cases. 

Ul.  "EHCBOUm.  Chlorobromure  d'argent  Domeyko,  Ann.  d.  M.,  IV.  vl  153, 1844;  Berthier, 
ib.,  IV.  iL  640,  1842.  Plata  cornea  verde  Domeyko,  Min.,  202,  1845.  Embolit  Breith.,  Pogg., 
IzxviL  134,  1849.  Chlorobromid  of  Silver.  Chlorbromsilber.  Megabromite,  Microbromit, 
BreitfL,  B.  H.  Ztg.,  xviiL  449,  1859. 

Isometric.  Figs.  1, 4, 6, 7, 6  +  7,  11.  Also  massive ;  sometimes  stalactitic 
or  concretionary  at  surface. 

H.=l-l-5.  G. =5-31 -543,  Doraeyko:  5*53,  Yorke;  5-79-5-81, 
Breith,  Lustre  re-sinous  and  somewhat  adamantine.  Oolor  grayish-green 
and  asparagus-green  to  pistachio  or  yellowish-green,  and  yellow,  often  aark; 
becoming  aarker  externally  on  exposure. 
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Ootnp. — Ag  (CI,  Br),  the  ratio  of  the  chlorine  to  the  bromine  varying  indefinltelj,  the  jdl 
varieties  and  thoBe  of  deeper  green  oolora  containing  the  largent  proportion  of  bromine.  Ana 
1,  2,  Domeyko  (Min.,  1845,  203,  and  1860,  212) ;  3,  MuUer  (B.  IL  Ztg^  xviiL  449) ;  4,  6,  Dn 
(L  c.) ;  6,  7,  F.  Field  (Q.  J.  Ch.  Soc.,  x.  239) ;  8,  Yorke  (Q.  J.  Oil.  Soo,  iv.  149) ;  9,  Plattiierf 
IxxviL  134);  10,  11,  Domeyko  (I.  a);  12,  Richter  (B.  H.  Ztg.,  xviiL  449);  13,  P.  Field (Le 
ranged  in  the  order  of  the  proportion  of  bromid  to  chlorid  (mentioned  in  coluixm  Br :  Q), 
ing  with  those  having  the  least  of  the  bromid: 


Ag 

Br 

a 

Br 

:Cl 

1. 

OhafiarciUo,  pearly  green 

71-94 

7*92 

20-14 

:  6-67 

Domeyka 

2. 

li               (t          it 

70-44 

11-53 

18-03 

:  3-6 

4< 

3. 

Oopiapo,  microhromiU 

69-84 

12-39 

17-77 

:  8 

Mfiller. 

4. 

Quillota,  pearly  green 

69-28 

14-30 

16-12 

:  2-75 

DoDieyko 

5. 

ChflilnrciUo  " 

69-14 

14-63 

16-23 

:  2-5 

tt 

6. 

"          lighi  geeen 

68-22 

16-84 

14-92 

:  2 

Field. 

1. 

"          einholile 

66-94 

19-82 

13-18 

:  1-5 

tt 

8. 

Chili,  Greenish  yeUow 

66-95 

19-90 

13-15 

:  1-5 

York©. 

q 

Chofiarcillo,  embolite 

66-86 
66-84 

20-08 
20.09 

13-06 
1307 

Plattner. 
Domeyka 

10. 

:  1-5 

11. 

"            yellow 

66-58 

•^0-85 

12-62 

:  1-83 

tt 

12. 

Megahromite 

64-19 

26-49 

9-32 

:  0-8 

Richter. 

13. 

Chafiarcillo,  dark  green. 

61-07 

33*82 

5-00 

:  0-33 

Keld. 

The  megahromiie  and  microbromUe  of  Breithaupt  are  only  varieties  of  embolite  based  ond 
portion  of  bromid  to  chlorid,  and  are  even  indistinct  as  varieties,  these  extremes  being  oon 
by  indefinite  shadings.  The  above  numbers  for  Domeyko's  and  Yorke's  analyses  are  cakr 
from  their  statements  of  the  proportion  of  chlorid  and  bromid,  which  they  give  as  follows : 


Chlorid  of  silver 
Bromid  of  silver 


1  2  4 

81-4         72-9         66-4 
18-6  D.    27-1  D.    83-6  D. 


6  8  10  11 

65-6         53-2         52-8         61-0 
34-4  D.    46-8  Y.   47-2  D.    49  0 


Obs. — Abundant  in  Chili,  constituting  the  principal  silver  ore  of  the  mines  of  Chanardll 
found  also  at  Agua-Amarga,  Tres-Puntas,  Rosilla,  and  at  all  the  new  opening^  in  the  proni 
Oopiapo ;  found  also  at  £ulalia  in  Chihuahua,  Mexico ;  at  the  mine  of  Coloal  in  Gracias,  Hon 

Named  from  in^dXiov^  an  intermediate,  because  between  the  chlorid  and  bromid  of  silver. 

142.  BROBiIYRmi.  Bromure  d' Argent,  Plata  Verde  J/ex.,  (fr.  Mexico  and  Haelgoet),  J 
Ana  d.  M.,  IIT.  xix.  734,  742,  1841,  IV.  ii.  526.  Bromid  of  SUver;  Brom'.c  Silver.  BroB 
Germ.  Bromit  Ilaid.,  Ilandb.,  506,  1845.  Bromyrite  Dana,  Min.,  93,  1854.  Broma 
Ramm.^  Min.  Ch.,  196,  I860.     Plata  cornea  amarilla  melada  Domeyko^  Min.,  214,  I860. 

Isometric.  Figs.  1,  2,  4,  6.  Occurs  usually  in  small  concretions ;  rs 
in  crystals. 

H.  =  2— 3.  G.=5*8— 6.  Lustre  splervdent.  Color  when  pure  bri 
yellow  to  amber-colored,  slightly  greenish  ;  often  grass-green  or  olive^ 
externally.     Little  altered  in  color  on  exposure.     Sectile. 

Oomp. — Ag  Br=Bromine  42*6,  silver  67*4=  100.  Analyses:  1,  Berthier  (Ann.  d.  It,  1 
626);  2,  F.  Field  (Q.  J.  Ch.  Soc.,  x.  241) : 


1.  Mexico  Bromine  42*44 

2.  Chafiarcillo  42-67 


Silver  57-56— 100  Berthier. 
57-48=100  Field. 


In  the  Chilian  ore  Domeyko  found  57*1  of  silver, 

Pyr.,  etc. — In  the  closed  tube  and  with  metallic  zinc  reacts  like  cerargyrite.     B.B.  on  d: 
emits  pungent  bromine  vapors  and  yields  a  globule  of  metallic  silver.    Fused  with  bi-sulph 
potash  in  a  matrass  gives  off  yellovWsh-brown  vapors  of  bromine.    Insoluble  in  nitric  add. 
cultly  soluble  in  ammonia. 

Obs. — With  other  silver  ores  in  the  district  of  Plateros,  Mexico,  and  at  the  mine  of  San  ( 
^ttventoen  leagues  from  2^acatecaR,  associated  with  chlorid  of  silver  and  carbonate  of  lead ; 
itals  at  Chafiarcillo,  Chili,  with  chlorid  of  silver,  sometimes  imbedded  in  calcite ;  alao  at 
b  Brittany,  with  cerargyrite. 


\ 
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143.  lODYRITB.  lodure  d*Argent  Vauqudin,  Ann.  Ch.  Phjs.,  zzix.  99,  1825;  Domyko^  Ann. 
d.  IL,  IV.  TL  158,  1A44.  Plata  cornea  amarilla  Domeyko,  Min.,  205,  1845.  Iodic  Silver.  lod- 
■Ober  Oemu  lodit  Hdid.,  Handb.,  506,  1845.  lodyrite  Dana^  Min.,  95,  1854.  lodargxrit 
Ifin.  Oh.,  197,  1860. 


Hexagonal.  0  A  1=138^  46' ;  a=0-81438.  Observed  planes :  0, 1,  4, 
2,  |-.    Angles : 

(9  A 2=118°  Oa^  =154^49'        1A2,  pyr.,  =127°  36' 

(9a4=104   53'        jAi,   pyr.,=155    26         4a4     "     =122    12 

Cleavage :  basal  perfect.  Also  massive,  and  in  thin  plates  with  a  lamel- 
lai*  structure 

Soft.  G.'=5-5-5-71 ;  5-707,  Damour ;  6-604^  Doraeyko ;  5-64-§-67, 
Breith.  Lustre  resinous  to  adamantine.  Color  citron  and  sulphur-yellow 
to  yellowish-green,  sometimes  brownish.  Streak  yellow.  Translucent. 
Plates  flexible,  sectile. 

Oomp^ — Ag  I=Iodine  54,  silyer  46=100.  AualjscB :  1,  Domejko  (L  &) ;  5,  Damour  (Ann.  d. 
IC,  V.  It.  329) ;  8,  4,  J.  L.  Smith  (Am.  J.  ScL,  EL  xviii  374) ;  6,  F.  Field  (J.  Ch.  Soa,  x.  241) : 

Ag  I 

1.  Algodones        46-25        [53 -7 5]  =100  Dome jka 

2.  "  (I)  45-72  54-03=99-75  Damour. 

3.  **  46-52  62-98=99-45*  Smith. 

4.  "  46-38         53-1 1-99-49*  Smith. 

5.  Ohafiardllo      45-98         5402= 100  Field. 

■  Wltb  traces  of  chlorine  and  copper. 

Pjr.,  etc — In  the  closed  tnbe  fiises  and  assumes  a  deep  orange  color,  but  resumes  its  jellow 
oi^r  on  cooling.  B.B.  on  charcoal  gives  ftimes  of  iodine  and  a  globule  of  metallic  silver.  With 
BBC  reacts  like  ccrargjrite  and  bromjrite.  Fused  with  bisulphate  of  potash  in  a  matrass,  yields 
violet  vapors  of  iodine. 

OIm.— -Occurs  in  thin  veins  or  searas  in  horustone  at  Albarradon,  near  Mazapil ;  in  Mexico ;  at 
Algodoncfl,  12  leagues  from  Coquimbo;  less  abundantly  at  Delirio  mines  of  Chatlarcillo,  Chili, 
where  the  crystals  are  sometimes  half  an  inch  broad  (Breith.,  B.  H.  Ztg.,  xviii  450) ;  also  at  Gua- 
dalajara in  Spain,  fn  Arizona  at  Oerro  Colorado  mine.  Descloizeaux  has  pomted  out  its  ho- 
nMBomorphism  with  greenocklte  (Ann.  Ch.  Phys.,  UL  xl.). 

141  OOCGINITB.    lodure  de  Mercure  Dd  Bio ;  BeucL,  Tr.,  iL  5 1 5, 1 832.    Coccinit  HaicL,  Handb., 

572,  1845.    Hercure  iodur^  fV.    lodquecksilber  Gemu 

In  particles  of  a  reddish-brown  color  on  selcnid  of  mercury,  adamantine  In  lustre,  at  Casas 
Tiejas,  Mexico;  and  supposed  by  Del  Rio  to  be  an  iodid  of  mercury.    But  Castillo  says  (Colegio 
de  Mid.  Mexico,  1865)  that  specimens  labelled  by  Del  Rio  contain  no  iodine,  and  appear  to  be 
Urgi^ly  chlorine  and  mercury,  yet  are  not  calomel    Castillo  describes  it  from  Zimapan  and  Cule- 
bra^  both  massive  and  in  acute,  acicular,  rhombic  pyramids,  2-6  mm.  long;  color  fine  red  to  yel- 
low, and  sometimes  yellowish-green,  changing  to  greenish-gray  and  dark  green  on  exposure ; 
transparent  to  translucent     In  a  closed  tube  affords  a  sublimate,  white  when  cold,  of  Hg'Cl,  and 
Ifi&ves  a  residuum  which  is  dull  red  while  hot,  orange-yellow  when  cold,  and  which  B.B.  turns 
aorora-red,  and  is  dissipated  with  an  odor  like  that  of  selenium. 

145.  OOTUNNITB.    Cotonnia  MonL  <h  Oov^  Prodr.  Oritt  Vesuv.    Cotunnite.    Chlorid  of 

Lead. 


acicular  crystals. 
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May  be  scratched  by  the  nail.     G.= 5*238.    Lustre  adamantine;  indin 
ing  to  silky  or  pearly.     Color  white.     Streak  white. 

Oomp.— Pb  Cl=Oh!orlne  26*6,  lead  74-6=100. 

Pyr.,  etc. — B3.  on  cbarooal  fuses  readily,  spreadiDg  out  on  the  coal  and  TolatOizlng,  gives  t 
white  coating,  the  inner  edge  of  which  is  tinged  yellow  from  ozyd  of  lead;  the  coating  iu  B.F. 
disappears,  tingling  the  flame  azure ;  with  soda  gives  metallic  lead.  Added  to  a  salt  of  pho8|^nif 
bead,  previously  saturated  with  or^d  of  copper,  gives  the  reaction  for  chlorine  (see  cerargyriteX 
Soluble  in  about  22  parts  of  hot  water. 

Obs.— Found  by  Montioelli  and  Covelli,  in  the  crater  of  Vesuvius,  after  the  eruption  of  1 822, 
accompanied  by  chlorid  of  sodium,  and  chlorid  and  sulphate  of  copper ;  also  by  Scaochi  and  Guis- 
cardi  on  the  lava  of  1856. 

Named  after  Dr.  Cotugno  of  Naples.    Angles  very  near  those  of  haidingerite. 


146.  MOLY8ITB.    Eisenchlorid  ffausm.,  1819,  Handb.,  1463,  1847.    Ghlorid  of  Iron.    UcHy 

site  Dana, 

Incmsting.     Color  brownish-red,  light  or  dark,  and  yellow. 

Oomp«— Fe*  Cl"=Chlorlne  65'6,  iron  34-6=100. 

Obs. — ^Noticed  by  Hausmann  at  Vesuvius  in  1819,  forming  a  brownish-red  incmsttttioQ  on 
lavas ;  and  by  Scacchi  in  the  same  region,  as  a  result  of  recent  eruptions  (Kros.  Vesuv.,  1850-55X 
who  attributos  the  yellow  color  of  the  lavas  about  the  fumaroles  or  steam-holes  partly  to  thia 
species. 

The  existence  of  a  protocJdorid  of  iron  (Fe  CI)  at  Vesuvius  ¥ras  announced  by  Montioelli  and 
Covelli ;  but  this  is  not  confirmed  by  Scacchi. 

Named  /h)m  /idXvtrif,  dain^  in  allusion  to  its  staining  the  lavas. 


2.  HYDROUS  CHLORIDS. 

147.  OARNAIiLrm.    Camallit  H.  Rose,  Fogg.,  xcviii  161,  1860. 

Massive,  granular ;  flat  planes  developed  by  action  of  water,  but  no  dis- 
tinct traces  of  cleavage ;  lines  of  striae  sometimes  distinguished,  which  indi- 
cate twin-composition. 

Lustre  shining,  greasy.  Color  milk-white,  but  often  reddish  from  mixture 
of  oxyd  of  iron.     Fracture  conchoidal.     Soluble.   Strongly  phosphorescent 

Comp.— E  01+2  Mg  a+12  H=(i  K+}  Mg)  a+4  H=Chlorid  of  magnesium  34*20,  dilorid 
of  potassium  26*88,  water  38*92= 1 00.  Under  a  more  general  formula  (K,  Mg)  01+4  ]^  Analy- 
ses: 1,  2,  Oesten  (Pogg.,  xcviii^  161);  3,  Siewert  (Jahresb.,  1858,  739);  4,  A.GK>ebel  (J.pr.  Gh. 
zcviL  6): 

MgCl    Kd  NaQ  CaQ  Ca§    Pe         & 

1.  Stassfttrt,  rtddiah    81*46    24*27    6*10    2*62    0*84    0*14    r36*67]=100  Oesten. 

2.  "  "  30-61  [24*27]  4-55     8*01     1*26  [0*14]  136-26]  =  100  Oesten. 

3.  »»  white       3603     27*41     023    114 ,  1^  86*33— 88*01  Sewert 

4.  Maman,  Persia        34*65    25*62   39*67,  gangue  0*06=100  GkwbeL 

The  impure  camallite  of  the  mine  contains  Mg  CI  29*53,  K  01  21*80,  Ka  CI  7*95,  sulphate  oi 

?r)tash  10*20,  silicate  of  magnesia  and  alumina,  sand,  and  boracic  add  1*20,  water  and  loss  89*32. 
he  brown  and  red  color  of  much  of  the  mineral  is  due  partly  to  ozyd  of  iron,  whidi  is  iD 
hexagonal  tables  and  partly  to  organic  matters  (water-plants,  infusoria,  sponges,  eta).    In  auaL 
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4s,  there  was  some  organic  sabstanoe  present  with  the  water ;  and  the  camelian  to  blood-red  color 
18  shown  to  be  due  to  it 

Pjr^  etc — BJB,  Aiaes  eaailj.  Soluble  in  water,  100  parts  of  water  at  IS'^S^O.  taking  np 
64*5  parts. 

Obs. — Occurs  at  Stassfurt,  where  it  forms  beds  in  the  upper  part  of  the  salt  formation,  alter- 
nating with  thinner  beds  of  common  salt  and  kieserite,  and  also  mixed  with  the  common  salt 
Its  beds  consist  of  subordinate  beds  of  different  colors,  reddish,  bluish,  brown,  deep  red,  some- 
times colorless.  Sjlvine  occurs  in  the  camallite.  Also  found  with  salt  at  Maman  in  Persia.  Its 
ridmess  in  potassium  makes  it  yaluable  for  exploration. 

Named  after  Ton  Oamall  of  the  Prussian  mines. 

Artil — Occurs  artifidallj  formed  in  the  salt  pans  at  Halle. 

148.  TAOHHTDRITB.    Tachhydrit  Bamm.,  Pogg.,  xcviil  261,  1866. 

Massive ;  in  roundish  masses.     Two  distinct  cleavages. 
Color  yellowish.     Transparent  to  translucent.     Very  deliquescent  on 
exposure. 

Oomp.— (Oa  01+2  Mg  a)+12  ^=(i  Ga+}  Mg)  Cl+4  ]ft=Chlorine  41*17,  calcium  7*76,  mag* 
nesiom  9*30,  water  41*77=100 ;  or  under  a  more  general  formula,  (Ca,  Mg)  Cl+4  tL  Analysis  bj 
Rammelsberg  (L  c.) : 

01  40-34  Ga  7  46  Mg  9*6 1  £[  [42*69]  =  100 

Pyr.,  etc— Fuses  easily.  Very  soluble;  100  parts  of  water  at  18*75*^0.  dissolving  160*8  of 
the  salt 

Obs. — From  the  salt  mines  of  Stassfurt,  in  thin  seams  with  camallite  and  kieserite,  in 
anhydrite. 

Named  in  allnsion  to  its  ready  deliquescence,  Arom  ra^vif  quick^  and  vitop^  water. 

149.  KRBMBRSITB.    Eisenchlorid  mit  den  Ghloralkalien  Kremera^  Pogg.,  Izzxiy.  79,  1861. 

Kremersit  Kenng^  Min^  9,  1853. 

Isometric.     In  octahedrons. 
Color  ruby-red.     Easily  soluble. 

Oomp.— Ka+Am  a+Fe*  Cl"+8  fi[-2  (iK+i  Am)  Cl+Fe»Cl*+3  fi=Chlorine  55*86,  potas 
shim  12*32,  ammonium  5*67,  iron  17*65,  water  8*50=100.  Analysis  by  Kremers  (Fogg., 
Izzxiv.  79) : 

a  E  Am  Na  Fe  fi 

55*15  12*07  6*17  0*16  16*89  [9*56]=100. 

It  is  identical  with  an  artificial  salt  obtained  by  Fritzsche. 
Olxk— I^m  fbmaroles  at  Vesuvius,  as  a  product  of  sublimation. 


3.  OXYCHLOEIDS. 

160.  MATLOOKrrXI.    R.  P.  Greg,  PhiL  Mag.,  lY.  il  120,  1861. 

Tetragonal.  0  aU=128°  42';  a= 1-2482.  Ob- 
served planes,  0,  /,  1,  2-i.  O  A  7=90°,  0  A  2-t= 
111°  50f ,  0  A  1=119°  34',  24  A  2-i,  pyram.,=97°  58', 
basal,=136*'  19',  lAl,  pjrram.,=104°  6',  basal,  120° 
52'.  Cleavage :  basal  imperfect.  Crystals  gener- 
%  tabular. 
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H.  =  2*5—3.  G.  =  7'21.  Lustre  adamantine,  occasionally  pearly 
Color  clear  yellowish,  sometimes  a  little  greenish.  Transparent  to  trans- 
lucent, 

Oomp.— Pb  Cl+Pb  0=Cblorid  of  lead  55*5,  oxyd  of  lead  44-6=100.    Analysis  by  Dr.  B.  A 
Smith  (L  c.): 

Pb  CI  55*18  Pb  0  44  30  lioisture  0*07  =99*56. 

Rammelsberg  found  (Pogg.  Ixxxv.  141),  Pb  a  62*45,  Pb  0  46*42. 

Pyr.,  etc. — Reacts  like  mendipite. 

Obs. — From  an  old  mine  near  Cromford  in  Derbyshire,  with  phosgenite.  Crystals  seldom  large^ 
but  one  measures  two  inches  across;  according  to  Kenngott  (Min.  Not,  No.  11),  1  Al,  basal = 
ril°  2',  and  2-fA2-i,  basal  edge=136''  17';  also,  as  a  sublimation  product  at  VesuTius  aftei 
the  eruption  of  1858  (R.  Cappa,  J.  pr  Oh.,  Ixxz.  381). 

161,  MBHJyrPJTB,  Saltsyradt  Bly  (Salzsaurcs  Blei)  Ben,,  Ak.  H.  Stockh.,  184,  1823 ;  Ed.  J. 
Scu,  i.  379,  1824.  New  ore  of  lead  from  Mcndip,  Peritomous  Lead-baryte,  SauL,  Mohs's  Min., 
it  151,  1825.  Muriate  of  Lead,  Chlorid  of  Lead.  Plomb  chlorure,  pt,  Fr,  Kerasine  pt  [real 
phosgenite]  Beud.  Tr.,  il  502,  1832.  Chlor-Spath  Breith,,  Char.,  61,  1832.  Berzelite  Levy 
Min.  IleuL,  iL  448,  1837.     Meudipit  Glock.,  Grundr.,  604,  1839. 

Orthorhorabic  ;  /a/=102°  36'.  Observed  planes,  (?,  I^i-t,i4.  Occurg 
in  fibrous  or  columnar  masses,  often  radiated.  Cleavage  :  /  highly  perfect ; 
diagonal  less  perfect. 

H.=2*5— 3.  G.=7— 7*1.  Lustre  pearly  and  somewhat  adamantine 
upon  cleavage  faces.  Color  white,  with  a  tinge  of  yellow,  red,  or  blue. 
Streak  white.     Feebly  translucent — opaque. 

Oomp.— Pb  Cl  +  2  Pb  0=Chlorid  of  load  38*4,  oxvd  of  lead  61  -6=1 00  Analyses:  1,  Berzeliui 
(Ak.  H.  Stockh.,  1823,  Pogg.,  L  272,  and  Bamm.  Ist  SuppL,  24);  2,  Schnabel  (ib.,  3d  Supgl,  7«); 
3,  Rhodius  (Ann.  Ch.  Pharm.,  Ixii.  373): 

1.  Mendip  Hills  Pb  a  3982  Pb  0  6018=100  Berzelius. 

2.  Westphalia  38*70  61**25=99*95  SclmabeL 

3.  "  82*55  67 -78  =  100*33  Rliodius. 

* 

Pyr.,  etc. — Tn  the  closed  tube  decrepitates  and  becomes  more  yellow.  B.B.  on  charcoal  fuses 
easily,  and  is  reduced  to  metallic  lead  with  elimination  of  acid  vapors,  giving  the  coal  a  white 
coating  of  chlorid  of  lead,  the  inner  edge  of  which  is  yellow  from  oxyd  of  lead.  With  salt  of 
phosphorus  bead,  previously  saturated  with  oxyd  of  copper,  colors  the  O.F.  azure-blue.  Soluble 
in  nitric  acid. 

Obs. — This  rare  mineral  was  formerly  found  at  the  Mendip  Hills,  in  Somersetshire,  in  small 
radiated  crystalline  masses  on  earthy  black  manganese;  it  has  been  met  with  at  Tamowitz, 
Silesia,  in  day  in  opaque  prismatic  crystals ;  at  mine  Kunibert  near  Brillon  in  Westphalia. 

162.  SOU W ARTZEMBEROITE.  Oxychloroiodure  de  plomb  (fr.  Atacama)  Domeyko,  Ann. 
d.  M.,  VL  Y.  453,  1864.    Schwartzembergite  Dana, 

Ehombohedral.  In  dnises  of  small  crystals.  Also  in  thin  amorphous 
crusts,  compact,  passing  into  earthy. 

H.=2— 2*5.  G.=5-7,  Schwartzemb.;  6*2— 6*3,  Liebe.  Lustre  adamantine 
Color  honey-yellow,  when  purest ;  also  straw-yellow,  inclining  to  lemon- 
yellow,  sometimes  a  little  reddish.     Streak  straw-yellow.     Brittle. 

Oomp. — ^Pbl  +  2  Pb  0,  Liebe.  More  probably,  as  the  analysis  so  gives,  Pb  (I,  CI)  f-2  Pb  0,  with 
I :  Cl=3 :  2.    Analysis :  K.  T.  Liebe  (Jahrb.  Min.,  1867,  1 59) : 

Pba         Pbl        PbO        Ph§       l»bO         Bb 
11-40        80-89        4b-92        5-51         1*88        0*91=99*61 
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regards  all  the  ingredients  as  impurities  except  the  iodid  and  ozjd  of  lead.  Domejko  in 
ID  imperfect  analysis  (L  c)  obtained  Pb  Gl  22  8,  Pb  I  18-7,  Pb  0  471,  §  2*5,  Ca  1*7,  gangue  5*3 
=981. 

Pyr^  etcw — Yery  fusible,  like  cerargjrite ;  in  fusing  loses  its  color.  On  charcoal  metallic 
g^bnles.  In  a  matrass  abundant  violet  vapors  of  iodine.  No  efibrvesceuoo  with  nitric  acid,  but 
loses  color,  becoming  Urst  brownish  and  then  white,  and,  if  some  water  be  added,  it  dissolves  oom« 
pleielj  on  heating. 

ObL — ^Forms  crusts  in  galeuite  at  a  mine  10  leagues  foom  the  port  of  Paposo  in  the  desert  of 
Ataoama,  where  it  was  discovered  by  Mr.  Schwnrtzemberg. 

IbZ,  ATACAMITB,    Sable  vert  cuivreux  do  Perou,  Ghauz  cuivreuse  unie  4  un  peu  d'acide 

mnriatique  et  d*eau,  Boche/oucauld^  BaurtU  d;  Faurcroy,  Mem.  Ac.  Paris,  1786  (pub'd  in  1788); 

BaihoUei,  ib.,  474  (note  added  in  178^).     Kupfersand,  Salzsaures  Kupfer,  KarsL^  Tab,  40,  7G, 

1800.    Cuivre  muriate  II.,  Tr.,  1801.    Muriate  of  Copper.    Atacamit,  Salzkupfererz,  Blumenbachf 

Handb  Nat,  1805.    Kupferhorncrz,  Atacamit,  Ludwig,  Min.,  ii.  178,  1804.     Smaragdochalcit 

EaiLBnL,  Handb.,  1039,  1818.  Ualoclialzit  Brcith,,  Handb.,  165,  1841.    Remolinite  B.  db  if.,  Min., 

618,  1852.    Marcylite  Sh^.,  Marcy's  Kxpl.  Red  River,  135,  800,  Washington,  1854,  Am.  J.ScL, 

H  zxi  206;  Dana,  ib.,  xxiv.  122.    Botallaokite  A.  H,  Churchy  J.  Ch.  8oc.,  IL  iil  212,  1865. 


Ortliorhorabic.  /A 7=1 12°  20',  0 A  1-1=131°  29';  a: J:c=1131: 1 : 
1*492.  Observed  planes:  vertical,  /,  i-I,  i-i,  i-2,  i-J ;  domes,  1-i,  1-i;  octahe- 
dral, i-i  A  i-5,  ov.  i-i,=106°  3:1:',  t-jAw,  ib.,=139°4',  1-iAl-i,  top=105° 
40',/Al=143°  42',  lAl,  iiiac.,  =  12r)°  ^O^.  Usual  in  modified  rectangular 
prisms,  and  rectangular  octahedrons.  Twins:  composition-face/;  consisting 
of  three  indi\iduals.  Cleavage:  i-l  perfect,  l-i  imperfect.  Occurs  also  mas- 
sive lamellar. 

H.=3— 3'5.  G.=4— 4*3;  3*7,  Breitli.  Lustre  adamantine — vitreous. 
Color  various  shades  of  bright  green,  rather  darker  than  emerald,  some- 
times blackish-green.     Streak  apple-green.      Translucent — subtranslucent. 

Oompr-S  Cn  fl-fCu  Q  fl=(J  Cu  +  i  Cu  01)  it=Oxyd  of  ooppor  536,  chlorid  of  copper  30-2, 
(ddorine  16*0,  copper  143),  water  16*2=100.  The  ore  of  Cobija  (anal  1)  and  botaUackiie (anal  8) 
cooUin  half  more  of  water,  giving  the  formula  :<  Cu  It+Ou  CI  tl-^'Z  aq..  Analyses:  1,  Berthier 
(Ann.  1  M.,  III.  vii.  542) ;  2,  s,  Bibra  (J.  pr.  Ch.,  xcvL  203) ;  4,  6,  F.  Field  (J.  Oh.  Soc,  yii.  193) ; 
6,)fallet(Ramm.,  5th  6uppL,  57);  7,  8,  Church  (J.  Ch.  Soc,  U.  iil  81,  213): 

Cu        Cu        fl 


(t 


1.  Bolivia,  Oobija 

2.  **      Algodon 

3.  " 

4.  Copiapo 
6. 

6.  Chill 

7.  Cornwall 

8.  Botallackite 


CI  Cu  Cu 

14-92  5000  lS-33 

14-96  5-2-64  13-33 

1507  52-40  1400 

14-94      6G-46 

16-01      56-24 

lti-33  55-94  14-54 

1520  54-32  13-57 

14-51  66-25      


21-75=100  Berthier. 

19-17  =  100  Bibra. 

18-53  =  100  Bibra. 

17-79  Field. 

1800  Field. 

12-9H,  quartz  0-03=99-85  Mallet 

16-91  =  100  Church. 

22-60=103-36  Church. 


AnaL  4  oorregponds  to  Cu  CI  28-22,  Cu  5399,  tt  1 779 ;  and  5  to  Cu  Q  28-35,  Cu  53-62,  fi  1800 
?or  other  analyses  see  Ulex,  Ann.  Ch.  Pharin,  Ixix.  361. 

Pyr.,  etc.— In  the  closed  tube  gives  off  much  water,  and  forms  a  gray  sublimate.  B.B.  on 
diirooal  fuses,  coloring  the  O.F.  azure-blue,  with  a  green  edge,  and  givinor  two  coatings,  one 
brownish  and  the  other  grayish-white ;  continued  blowing  yields  a  globule  of  metallic  copper ;  the 
coatings  touched  with  the  R.F.  volatilize,  coloring  the  flame  azure-blue.     In  acids  easily  soluble. 

Obi  This  species  was  originally  found  in  the  state  of  sand  in  the  Atacama  province,  northern 
I*rtofChilL  It  occurs  in  different  parts  of  Chili,  ospooially  at  Los  Remolinos  ;  also  in  veins  in 
{he  district  of  Tarapaca,  Bolivia;  at  Tocopilla,  16  leagues  north  of  Cobija,  an  impornnt  locality, 
ia  Bofivia;  with  malachite  in  South  Australia;  at  the  extraordinary  malachite  locality  in  the 
Snra  do  Bembe,  near  Ambriz,  on  the  west  coast  of  Africa;  at  the  Estrella  mine  in  southern 
^P>i&;  at  St.  Just  in  Cornwall,  in  crusts  and  stalactitic  tubes.  Botallackite  occurs  at  the  Botallack 
■*De,  Cornwall,  in  thin  crusts  of  minute  interlacing  crystals,  closely  investing  killas ;  Schwarzen- 
Iwg  in  Saxoay ;  also  supposed  to  invest  some  of  the  lavas  of  Vesuvius,  but  questioned  by 
^^oaia,  the  mmerad  so  caUod  being  a  basic  sulphate  (Mem.  Inoend.  Yesuv.,  1855). 
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It  is  flometimea  ground  up  io  Chili,  and  sold  under  the  name  of  AraemUo  as  sand  for  letters. 

JUoreylite  of  Shepord,  as  originallj  described^  was  an  impure  atacamite  of  a  black  color ;  a  trial 
afforded  Shepard  copper  54*80,  0  and  Ci  39*20,  ti  9*50.  G.=4— 4*1.  From  the  sooth  part  of  the 
Bed  River,  near  the  Wachita  Mts.    (See  further  under  Melaconitei  p.  137.) 

163A.  TALUNOITE.    A.  H.  Church,  J.  O .  Soc,  XL  ill  213,  1865. 

In  thin  crusts,  consisting  of  irregular  aggregations  of  minute  globules, 
appearing  botryoidal  under  the  microscope.     Subcrystalline. 

H.=3.  G.=3*5  (approximate).  Color  bright-blue,  inclining  to  green. 
Streak  white.     Subtranslucent.     Fragile.     Hygroscopic. 

Oomp< — i  Cu  fi + Cu  Cl  fi+  8aq  =Chlorid  of  copper  22*65,  oxyd  of  copper  63*29,  water  24-1 6= 
100;  or  chlorine  11*91,  oxyd  of  copper  ttrt-60,  water  24*16=102-67.  Church  ( J.  Ch.  Soc ,  XL  iii. 
77)  obtained  Ou  66*24,  CI  11 '33,  which  corresponds  to 

ClU-33        Cu  68-57        Cu  10*11        5  24*99=100. 

In  another  blue  Oomwall  mineral  Church  found  (lb.,  213)  Ozyd  of  copper  67*26,  chlorine  8*78, 
water  26*56= 102*54;  which  gives  the  formula  6  Cu  5-hCu  01  fi[-h6  aq=0xyd  of  copper  67*25, 
chlorine  8*58,  water  26*13=10 1*96.  Church  says  the  less  hjdrated  copper  sulphates  andchlorids 
are  g^reen,  the  more  hjdruted  blue. 

F^r.,  etc — In  vacuo  loses  hygroscopic  water,  remaining  blue.  At  100**  C.  rapidly  becomes 
green,  losing  considerable  water.  Insoluble  in  water,  but  easily  soluble  in  cUlute  adds  and  in 
anmionia. 

Obs. — Occurs  at  the  Botallack  mine,  ComwalL  Named  after  R  Tailing,  of  Lostwithiel,  by 
whom  the  mineral  was  collected. 

Artif. — A  similar  compound  has  been  formed  by  Kane,  and  by  Graham,  by  the  action  of  water 
on  N  H*  Cu  Q;  its  formula  is  4  Ou  ]^+CuCl*+aq. 

164.  PEROTLITE.    K  J,  Brooke,  Phil  Mag.,  m.  zzxyL  131,  1850. 

Isometric.     In  minute  cubes.     Observed  planes  :  (?,  1,  /,  f-2, 
H.=2*5.     Color  sky-blue.     Streak  similar  to  the  color. 

Oomp. — According  to  Percy,  contains,  besides  some  water,  lead,  chlorine,  copper,  andprobabVy 
oxygen,  with  Pb  :  Cl  :  Cu=2*66  :  0*84  :  0*77  ;  whence  Percy  suggests  the  formula  (Pb  Q  +  Pb  O) 
+(Cua  +  CuO)  +  aq. 

P3nr. — lu  the  closed  tube  yields  water  and  odorless  fumes.    fi.B.  tinges  the  flame  green  wit^i* 
blue  on  the  edges.     With  borax  reacts  for  copper. 

Obs. — Found  with  gold,  and  supposed  to  be  from  Sonera,  Mexica 


APPENDIX  TO  CHLORIDS,  BROMIDS,  AND  lODIDS. 

165.  CHLORID  OF  MAGNESIUM.    156.  CHLORID  OF  MANGANESE. 

ClUorid  of  magnesium  and  chlorid  of  manpfanese,  according  to  Scacchi  (Mem.  Incend.  Yesav^ 
1855),  probably  occur  in  the  saline  incrustations  formed  at  the  eruption  of  VesuTiusin  1855.  Th^ 
supposed  existence  of  the  manganesian  chlorid  was  ascertained  by  treating  the  crust  with  distilled 
water  and  testing  with  ferrocyanid  of  potassium,  when  a  white  precipitate  was  thrown  dowi^ 
which  acquired  after  a  while  a  pale  rose  tint ;  and  also  in  other  ways. 

157, 1 58.  loDiD  OP  Zixa — ^Bromid  of  Zdjo. — Iodine  and  bromine  are  stated  by  Mentzel  to  occur 
along  with  a  cadmiferous  zinc  in  Silosia,  and  hence  it  is  inferred  4;hat  iodid  and  bromid  of  dnc  exist 
in  nature,  though  not  yet  distinguished. 

Besides  the  preceding  species,  the  following  also  contain  chlorine :  Sodalite  and  Pyrosmalite, 
and  some  Nephelito,  Nosito,  and  Mica  among  silicates;  some  Apatite  among  phosphates; 
Boracile  among  borates ;  Phosgenite  among  carbonates. 
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IV.  FLUORINE  COMPOUNDS. 


1.  ANHYDROUS. 

L  FLUORITB  GBOUP. 

ISiFuJOsm  OftF  161.  Fluoceritb       CeF 

160  Trboobixi       (Om  Oe,  T)  F  162.  Fluooerinb 

2.  FLUELLITE  GROUP.    Contain  Aluminum. 
163.  FinKLLm 

3.  CRYOLITE  GROUP.    Contain  Aluminum  and  Sodium  or  Calcium. 

164  CKTOiJra        8  Na  P+  Al«  P*  166.  Ghiolitb        3  Na  P+ 2  AP  P" 

165.  AttSUTiM     (Ca»  Na)»  P+A1«  P*  167.  Ohodnkwitb  2  Na  P+ A1«P»* 


2.  HYDROUS, 

16a  PiOHSOLiTi     3(0a,Na)P+Al«P*+2  A    HO.  Gbarksuttpe  Ca'P+Al*P»-h4fi 
169.  Thomsbnoutb  2  (Ca»  Na)  P+  Al*F*+2  ^    171.  Prosopitb 


159.  FLUORITB  or  FLUOR.  Pluores  lapidos  gemmarum  similes  scd  minus  duri^-qui  ignii 
otore  liquescunt  [whence  he  derives  the  name] — Colores  varii,  jucundi,  (1)  rubri,  (2)  purpurei 
(Tulgo  amethjstiX  (3)  candidi,  (4)  lutei,  (5)  cineracei,  (6)  subnigri,  eta  [with  mention  also  of  its 
Me  as  a  flux  in  smelting],  Agric.^  Berm.,  458,  1 529 ;  Germ.  Flusse  id,  Intcrpr.,  464,  1 546.  Fluor 
QUDeralis  Stolbergicus,  Lithophosphorus  Suhlcnsis,  Woodward^  Cat,  1728.  Glas-Spat,  Spatum 
^trenm,  WaU.^  64,  1747.  Fluss,  Flussspat,  Glasspat,  OrongL,  93,  1758.  Flussaures  Kalk 
Schede,  Ak.  H.  Swckh,,  1771.  Calx  fluorata  Bergm.,  Sciagr.,  1782.  Spath  fusible,  Spath 
Titreui,  de  Lisle,  Crist.,  1772,  1783.  Fluorite  Napianey  Min.,  S73, 1797.  Fluor  Spar,  Fluate  of 
I^  Fluorid  of  Calcium;  VtUg.  Derbyshire  Spar,  Blue-john.  Chaux  fluatee  /V.  Fluorine 
Aai,  Tr.,  ii.  517,  1832.    Liparit  Glock,  Syn.  282,  1847. 

Far.— Chlorophane  (fr.  Nertschinsk)  TK  Be  GroUhaus ;  Delameth.,  J.  de  Phjs.,  xlv.  398, 
n9i    Ratofkit  Fischer,  John  Ch.  Unters.,  vi.  232,  1812. 

Isometric.  Observed  planes  :  0\  I;  1,  2,  3  ;  i-2,  i-3,  i-f ,  i-| ;  2-2,  3-3, 
H;  Hy-f ,  V-V^  H^  ¥-¥••  Figs,  l  (common),  2  to  8, 10, 11, 16,  IS,  simi^ 
w  to  24  (planes  1,  ana  3-3),  26.  Cleavage  :  octahedral,  perfect.  Twins : 
composition-face,  1,  f.  50 ;  also  f.  129,  in  which  the  composition  is  parallel 
to  each  octahedral  face.  Massive.  Rarely  columnar ;  usually  granular, 
coarse  or  fine.  Crystals  often  having  the  surfaces  made  up  of  small  cubes, 
or  cavernous  with  rectangular  cavities. 


FLTOBINB  OOMPODHDB. 


H.=4.  G.=301— 3-25  ;  3-1800— 3-1889,  Kenngott,  from  43  epeeimenB 
the  mean  3'1S3.  Lnetre  vitreous ;  sometimes  Bplendent ;  osaall^  glimmer 
ing  in  the  massive  varieties.    Color  white,  yellow,  green,  rose  and  crimsoo' 


red,  violet-blue,  sky-blue,  and  brown:  wine-yellow,  greenish  and  violet 
blue,  most  common ;  red,  rare.  Streak  white.  Transparent — snbtnmsla- 
cent.  Brittle.  Fracture  of  fine  massive  varieties  Sat-conchoidal  and 
splintery.  Sometimes  presenting  a  bluish  fluorescence.  Phosplioreecea 
when  heated. 

Oomp.,  ^«r.— Fluorid  of  caldum,  Ca  F— Fluorine  48-7,  caldam  Bl'3— 100.  Bercdias  fniiiid 
0*6  of  phosphate  of  lime  in  the  spar  of  Derbystiire.  The  presence  of  chlorine  (or  inariBtic  acid  ta 
old  chemistry)  waa  detected  earl;  by  Sjheele.  Kcrstcu  found  it  in  Buor  from  Marienberg  and 
Freiberg.  The  bright  colors,  as  shown  b;  Kenngott,  are  lost  on  heating  tlie  mineral;  thef  an 
attributed  nminly  to  different  hydrocarbon  compounds  by  Wyrouboff  (BuU.  Sot  Ch.,  IL  t.  334, 
186G),  the  crystiillizatLon  havii^  taken  place  from  aqueous  solution. 

Yar.  1.  Ordiaanj ;  (a)  deavnble  or  cry  stall  izcd,  very  varions  in  colors;  (b)  coarse  to  Bat 
granular ;  (c)  earthy,  duU,  and  sometimes  very  snfl.  A.  soft  earthy  variety  Ocnn  HfttofkB,  Busaia, 
of  a  laveuder-blue  color,  is  the  ralofkiU. 

The  flncily-colored  Suora  have  been  called,  according  to  their  colors, /oJw  ruby,  topaz,  enerald, 
araethyat,  etc  The  colors  of  Hie  phosphorescent  light  are  various,  and  are  independent  of  tht 
actual  color;  and  the  kind  affordiog  a  green  oolor  is  ((f)  the  dUorophane  [ft.  j^Aupdi,  great,  and 
fuif'j,  I  appear)  or  pyra-emerald. 

Breilhaupt  obtained  for  fluor  Q.  —  '^-on,  fr.  Alston  Uoor,  Cumberland,  white;  S'itO,  Euba, 
blue;  3-176,  ib.,  wliile;  3-171,  (i.  Siberia,  blue;  3'lg3,  ib.,  white;  3-tGS,  fr.  near  Marienberg, 
green;  S'lTi,  ib.,  blue;  3-169,  fr.  Bosenbrunn  in  Voigtland,  green;  S'lBB,  ib.,  blue;  8-188,  ib^ 
white;  3-185,  fr.  Cornwall,  fluorescent;  3-188,  fr,  Switzerhind,  rose-red ;  3-lBB,  fr.  near  Freiberg, 
green  ;  3-355,  1^.  Iklexico,  ememld.green  transparent  oct ;  3-324 — 3-367,  fr.  Siberia,  violet-bluo. 

•1.  Animanile  of  tk;huubein.  The  dark  violet-blue  fluor  of  W6lsendorf,  Bavaria,  afforded  Sclu-ot- 
ter  0'0'i  p.  c  of  ozone,  which  Schdnbein  (J.  pr.  Ch.,  InxiiL  95,  luiix.  7)  showed  Co  be  onlozone, 
whence  hja  name  for  this  variety.  Its  strong  antozone  odor  is  said  often  to  produce  headache 
and  vomiting  in  the  miners.  Sdiarhautl  states  (Ann.  Cli.  Phsrm.,  ilvi.  344)  thst  this  fluor  con- 
tains. Nitrogen  0-02073,  hydrogen  O'O0B84,  carbon  0-0365,  chlorous  acid  0-08692.  But  WyrouW 
discredits,  in  part,  his  results ;  ho  himself  obtaiued  Carbon  0'0170,  hydrogen  0-0038,  witli  '&l 
0-0180,  ¥e  0-0032,  ^e  U-0025,  CI  0-0071.  Wyrouboff  attributes  the  various  colors  to  compounds 
of  carbon  and  hydrogen.  deriTed  from  a  slight  infhsioc  of  organic  matters  in  the  solvent  waters  ,- 
be  found  (BuU.  Soc  Ch..  II.  v.  334,  186fi)  &at  the  blue  and  violet  colors  changed  to  purple  on 
beating,  and  supposes  that  two  C  H  substances,  a  blue  and  a  red,  were  present,  the  former  moR 
volatile,  and  tlicrefore  leaving  the  color  reddish  niter  partial  heating. 

Pyr.,  etc. — In  the  closed  tube  decrepitates  and  phoephoresces.  B.B.  in  lbs  forcepa  and  on 
diBrcooI  fViscs,  coloring  the  Qame  red.  to  an  enamel  which  reacts  alkaline  to  test  paper.  With 
Bodn  on  platinum  foil  or  charcoal  fuses  to  a  clear  bead,  becoming  opaque  od  cooling;  with  an 
eicew  of  soda  on  charcoal  jnelds  a  residue  of  a  difficultly  fusible  enamel,  while  most  of  tho  Boda 
sinks  into  the  coal ;  with  gypsum  fhscs  to  d  transparent  bead,  becoming  opaqne  on  cooling. 
Posed  in  an  open  tube  with  fused  salt  of  phosphorus  gives  the  reaction  for  Boorine.  Treated 
with  Bulphurio  odd  givea  fumes  of  bydroQuoric  acid  which  etch  ^ass. 


FLUORIDfl.  125 

Pbospborefloenoe  is  obtained  fVom  the  coarsely  powdered  spar  below  a  red  heat  At  a  high 
temperature  it  ceases,  but  is  partiallj  restored  by  an  electric  discharge. 

Obs. — Sometimes  in  beds,  but  generally  in  veins,  in  gneiss,  mica  slate,  clay  slate,  and  also  ic 
limestones,  both  crystalline  and  uncrystalline,  and  sandstones.  Often  occurs  ns  the  gangue  of 
metallic  ores.  In  the  North  of  England,  it  is  the  gangue  of  the  lead  veins,  which  intersect  the 
cool  formation  in  Northumberland,  Cumberland,  Durham,  and  Yorkfihire ;  the  Cumberland  fluor 
often  contains  drops  of  fluid  within,  especially  the  green  variety  (Grog  and  Lettsom).  In  Derby- 
shire it  is  abundant  and  also  in  Cornwall,  where  the  veins  intersect  metamorphic  rocks.  Conmion 
in  tho  mining  district  of  Saxony;  fine  near  Kongsberg  in  Norway.  In  the  dolomites  of  St 
Gothard  it  occurs  in  pink  octahedrons;  at  Mimsterthal  in  Baden  in  flesh-red  hexoctahedrons. 
It  has  been  detected  in  cancel  coal  by  Prof.  Rogers. 

In  Jfotne,  on  Long  Island,  Blue  Hill  Bay,  in  veins.  In  X.  IIamp8hir&,  at  N.  village  of  West- 
moreland, 2  m.  8.  of  meeting-house,  white,  green,  purple,  constituting  a  vein  in  quartz ;  at  the 
Notch  in  the  White  Mts.,  green  oct  in  quartz,  rare.  In  Vennontj  at  Putney,  in  green  cubes.  In 
MdstathttseUSf  at  the  Southampton  lead  mine.  In  Connecticut^  at  Tnmibull,  the  cldorophane  var., 
with  topaz,  in  two  veins,  each  1 8  in.  wide,  in  gneiss ;  at  Plymouth,  in  octahedral  and  dodecahe- 
dral  crystals ;  at  Willlmantic,  purple,  in  a  vein  in  gneiss,  and  also  sparingly  at  the  topaz  vein ;  at 
the  Middletown  lead  mine.  In  Xew  York^  in  Jefferson  Co.,  at  Mnscolongo  lake,  formerly  abundant, 
in  gigantic  cubes,  sometimes  modified  (fig.  128),  of  grass-green  and  pale-green  shades,  in  granular 
limestone;  in  St  Lawrence  Co.,  at  Rossie  and  Johnfiburgli,  rarely  in  fine  crystals;  at  Lock  port, 
occasionally  in  cubes,  with  selenite  and  cclestine  in  limestone ;  also  similarly  near  Rochester  and 
Manhus;  Amity,  in  thin  seams,  with  spinel  and  tourmaline.  In  New  Jersey,  near  the  Franklin 
Furnace.  In  VtrginiOj  near  Woodstock,  in  limestone ;  on  the  Potomac,  at  Shepardstown,  in  white 
limestone.  In  Illinois,  Gallatin  Co.,  for  30  m.  along  the  Ohio,  10  to  15  m.  below  Shawneetown, 
and  at  other  places,  dark  purple,  oflen  in  large  crystals,  in  carboniferous  limestone,  with  galenite, 
and  through  the  soil.  In  Caiifomia,  at  Mt  Diablo,  rare  in  white  cubes.  In  Arizona,  in  Castle 
Dome  dist^  white,  pink,  green,  purple.  In  Nova  Scotia,  at  Mabon  harbor,  green.  Near  Lake 
Superior,  a  few  miles  from  the  N.E.  corner  of  Thunder  bay,  in  larga  violet  cubes  on  amethyst, 
affording  magnificent  specimens. 

Alt. — Fluor  spar  is  slightly  soluble  in  waters  containing  bicarbonate  of  lime  in  solhtion.  The 
alkaline  carbonates  decompose  it,  producing  carbonate  of  lime  or  calciie,  and  a  subseciuent  change 
of  the  calcite  may  produce  other  forms  of  pseudoraorphs.  Fluor  spar  occurs  changed  to  quartz, 
by  substitution,  and  also  to  limonite,  hematite,  lithomarge,  psilomelane,  calamine,  smithsonito, 
cerusite,  kaolinite.  * 

160.  YTTRCKJERITB.  Yttrooerit  Oahn  <fc  Berzdius,  Afh.,  iv.  1814.  Tttrooererit  LeonJu, 
Handb.,  573,  1826.  Yttria  fluatoe  FY,  Fluate  of  Cerium  and  Yttria.  Ytterflussspath,  Fluss- 
yttroc^t,  Germ,    Yttrocalcit  Glock,  Syn.,  283,  1847. 

Massive ;  crystalline-granular  and  earthy.  Cleavage :  in  two  direetionp 
inclined  to  one  another  108°  30'. 

H.=4— 5.  G.=3'447,  Berzelins.  Lustre  glistening ;  vitreous — pearly. 
Color  violet-blue,  inclining  to  gray  and  white,  often  white;  sometimes 
reddish-brown.     Fracture  uneven.  * 

Oomp. — Contains  CaF,  CeF,  and  YF,  in  different  proportions.  Analyses  hy  Gahn  and  Berzelins 
(Afhanfi^  iv.  161,  and  Schw.  J.,  xvi,  241): 

Ca  €e  Y  FH 

47-63  18-21  9-11  25-05 

6000  16-45  8-10  2545 

Pyr^  etc. — In  the  closed  tube  gives  water.  B.B.  on  charcoal  alone  infusible ;  with  gjrpsum 
^yttrocerite  of  Finbo  fuses  to  a  bend,  not  transparent,  and  that  of  Broddbo  is  infusible.  With 
tile  three  fluxes  the  Finbo  mineral  behaves  like  fluor  spar ;  the  glass  is,  however,  yellow  in  the 
oiydizing  flame  as  long  as  hot,  and  becomes  opaque  sooner  than  the  glass  given  by  11  nor  spar. 
Id  a  pulverized  state  it  dissolves  completely  in  heated  muriatic  acid,  forming  a  yellow  solution. 

Obs. — Occurs  sparingly  at  Finbo  and  Broddbo,  near  Fahlun  in  Sweden,  imbedded  iu  quartz, 
^  associated  with  albite  and  topaz.  Also  at  Amity,  Orange  Co.,  N.  Y. ;  in  Mass.,  probably 
Worcester  Co. ;  at  Mt  Mica,  in  Paris,  Maine.  The  Amity  mineral  has  been  examined  by  J.  E. 
Tesdiemacher.  The  Massachusetts  mineral  afforded  Dr.  C.  T.  Jackson  (Proc.  Nat.  II..  Bost,  1S44, 
166)  lime,  yttria,  oxyd  of  cerium,  with  some  Al,  Fe,  and  Si,  and  a  loss  of  rj'4.  The  mineral  is 
Duxed  with  fluorite  in  the  vein,  and  probably  tlie  specimen  analyzed  was  not  pure  from  it 


FLUOEINE  COMPOUNDS. 

•:^.%  liib  been  cor^dercd  a  fluor  spar  in  which  part  of  the  limo  is  replaced  hy  oxjds  of 
kZ'i  jttrium.    The  angle  of  cleavage  reported,  lOS"*  80',  differs  but  a  degree  from  th« 
E-r«Wc  faces  of  a  regular  octahodroD. 


Ncutralt  flussspatssyradt  Cerium  Berz.^  Afh.,  vi  6G,  181S.  Neutralea 
-:^>??MTir«^  Cerer,  Flusscerium  ccriumtluat,  Oerm,  Neutral  Fluato  of  Cerium.  Cerium  fluateo 
V      r-:oerine  Beud.,  Tr.,  ii.  619,  18:J2.    Fluoeerit  Z/izW.,  Ilandb.,  600,  1845. 

"":Tij«jnal.     In  hexagonal  prisms  and  plates.     Cleavage:   basal  most 
j^- 1'/:^    Also  massive. 
*"   :  —4—0.     (t.=4'7.     Lustre  weak.     Color  dark  tile-red  or  almost  yel- 

v  irf  per  when  the  mineral  is  wet.  Streak  white,  or  slightly  yellowish. 
T*:  ..Trir.^lucent— oi)aque. 

-  .„  -  _f«e  F  +  Ce'  F',  Berzelius,  who  obtained  in  an  analysis  (L  c.)  ^e- 82*64,  Y  1*1 2. 

Tf^jitc^ In  the  closed  tube  yields  water,  and  at  a  high  temperature  corrodes  the  glass;  the 

"tr'.vcaiins  fluorine,  and  tinges  Brazil-wood  pajKjr  yellow;  the  assay  changes  from  yellow  to 

..!! .    \\.  v^jjt,    B.B.  on  charcoal  infusible,  but  darkens  in  color.     With  soda  it  is  not  dissolved, 

^ '-.  ^\Ji  and  swells  up ;  the  soda  is  absorbed  by  the  charcoal,  and  leaves  a  gray  mass  on  the 

^■w^'[__,3^,(^rs  at  Finbo  and  Broildbo  near  Falilun,  in  Sweden,  imbedded  in  quartz  and  albite, 
^.r.'^-i::j-ing  pyrophysalite  and  orthitc. 

.•'  VL;7o<rEHiN'B. — (Basisk  flu«»pspat?pyradt  Cerium  Ben,,  AflL  vi.  64.  Basisches  Fluorocrium. 
.  ^  ~  jT.  .^^riue.  Basicerino  3.'uiL  Fluoccrino  Ifuujfin.^  1847.)  Isometric?  Supposed  to  show 
^\^|^  ".y'JijQ  rhombic  dcnlei/ahedron  ;  usually  massive.  ir.=4'5  — 5.  Lustre  vitreous  or  resin- 
7^  '  .--^or  a  line  y«*llow,  with  gome  red,  and  wiicn  impure,  brownish-yellow.  Mreak  yellow, 
/.^^  "^-.^    Siibtran'shuv'nt  to  opaque. 

r-u^x  Ce"  F' +  ;»(('*'<>''+ 11)  =  C)erium  17*0,  fluorine  10*1*,  sosquioxyd  of  cerium  60*4.  water 
-  -  "0  Berzelius  obtained  in  his  analysis  ^\.  c.)  i-'e  84*20,  and  11  4*05,  and  deduced  as  its 
...  nWionCeF4.M''e  l1.  '  ' 

■  =>.  on  charcoal  infusible,  at  a  low  red  heat  api^ars  almost  black;  on  cooling  it  becomes  dark 
•  XT'   oliar  red,  and  Ilnally  yellow.     With  the  fluxes  behaves  like  lluooerite. 
'"^--VFinlx),  wiih  fluoccriti?. 

"  ,"*,,^,rj,i  from  liastn.is  afTorded  Ilisingor  (Ak.  II.  Stockh.,  183S,  l.sO),  Sesqui«»xyd  of  ile  (and 
■  ■*  **i  •  kuoritl  ibid.  50*15,  water  1:V41,  which  corresponds  to  the  fonnula  <3e^  F'-f-Co^O'+4  IL 
slnu^i  iLt''<£yite  by  iluot,  Min.,  I  2'...6,  1841. 

j*a  pI,UBI*LITB.    Fluellite  Lci%  Ann.  Phil.,  II.  viii.  242,  182  k   Fluate  of  Alumine,  Fluorid 

of  Aluminum. 

Orthorhombic ;    in   acute  rhombic   octahedrons   with    truncated    apex. 
.  ,1.  pyram.,=  109°  iV,  82°  12',  and,  basal,  144°;  /A  7=105°  nearly. 
■  n/=i>.     Lustre  vitreous.     Color  white.     Transparent. 

Qg^p, Fluorine  and  aluminum,  according  to  Wolla«ton. 

/wjfc— Fluellite  is  a  ranj  mineral  found  at  Stenna-gr^-yn,  in  Cornwall,  in  minuto  crystals  on 
^  along  with  wavellite  and  uranite. 

jg^  ORTOIilTE.  Chryolith,  Thonerde  mit  Flussaure  ^&<'%aarJ,  Scherer's  J.,  iu  502,  1799; 
j'Andrada,  ib.,  iv.  »7,  1800.  Kryolith  Karst.,  Tab.,  28,  73,  1800;  id.  (with  anal)  Klapr.,  J.  de 
41^  IL  473,  1800,  Beitr.,  iii.  207,  1802 ;  Vauq,,  Ann.  Ch.,  xxxvil  89,  1801.  Alumino  floats 
^iBne  ff.,  Tr.,  11.  1801.    Cryolite.     Eisstein  Germ. 

rtrthorhombic ?  /a/=SS°30' toS8°,  OA/-2=125°5r;  a  :  h :  c=l'3789  : 
^^l-OaeS.     Observed  planes  as  in  the  figures.     O  A  l-i=126°  40',  (?  A 1= 


117  30'.  Prisms  often  a  little  tapering,  and  marked  with  Btrite  parallel 
to  tbe  edges  // 1-<,  and  aometinies  also  to  edges  //  1-i,  and  // 1,  aa  in- 
dicated by  dotted  lines  mno  in  fig.  130, 
Twins :  compoaition-faee  /,  reenter- 
ing angle  Ia  1=177",  f.  131 ;  nn  rren- 
tering  angle  or  apparent  suture  on 
plane  O.  Cleavage:  basal  perfett; 
diagonal  less  so.  Massive,  cleavable. 
H.  =  2-5.  G.=  2-9  — 3-077,  fr. 
Greenland :  295  —  3-90,  fr.  Mlask, 
Dnmef.  Lustre  vitreous;  slightly 
pearly  on  0.  Color  suow-wliite; 
sometimes  reddish  or  brownisli  to 
brick-red  and  even  black.  Subtnins- 
pnrent  —  translucent.  Immersion  in  water  increases  the  transparency- 
Brittle. 

Oomp. — 3  Ns  P+Al'F'=A1umimim  ISO,  nodium  32-8,  fliioriDe  B.('2=100.  AnalysoB:  1, 
Khproth  (L  c) ;  2.  Beraelius  (Ak.  11.  SWckh..  316,  1823);  3,  Chodnof  (Verli.  Gos,  Jtin.  3*.  Pat, 
1S15-46,  218);  i,  Dumef  (Pogg.,  IxiiiiL,  68M): 


4.  Hbak 


13-41 


0-35 


26-8    Klaproth. 

32 '9»  B^rzaliui. 

S2-71,  Ua,  Hg  0-83  Chodnet 

32-31,  So,  Pe  0-55  Diimer. 


Pjr.,  eto> — Fusiblo  in  tho  flame  of  b  candle.  B.B.  in  the  open  tube  heated  so  that  the  flame 
nUn  tho  tube,  give^  off  hyilrofiuorie  add,  etching  the  glnBa ;  the  water  which  condensee  at  the 
upper  end  of  the  tube  reacts  for  fiuorine  with  Brail  1-wooii  paper.  In  Ihu  forceps  fusEa  Tery  Basily, 
twring  the  flame  yellow.  On  charcoal  fuses  caaily  to  a  dear  bead,  which  on  cooling  becomea 
oi»ine;  "'^^  long  blowiiii;,  the  aaaay  aprcuds  out,  tbo  Hnorid  of  Bodium  is  absorbed  by  tbe  ooel, 
isiiTocating  odor  of  flnorino  is  given  off,  nnd  a  crust  of  alumina  remainB,  which,  whon  heated 
*i&  cobalt  solntiOD  in  O.F,,  pvea  a  blue  color.  Soluble  in  sulphuric  acid,  with  erolution  of 
Vraflnoric  acid. 

Obfc— Occurs  in  a  bay  in  Arksnl-Gord,  in  West  Greenland,  at  Evigtok,  about  12  m.  from  the 
Dmiih  setllenaenl  of  ArWsiit,  whore  it  coustitulc."  a  large  bed  or  vein  in  gneiss,  and  containB 
gileiite,  Bphalerile,  Biderite,  pyrite,  arsenopvrite,  fluoritu,  columbite,  oiasiWrilc,  all  ofloo  in  fine 
tjy'iols.  The  eipoBurt  of  the  cryolite  la  aljout  300  feet  in  length.  It  ie  shippod  in  Uri^e  quantitJes 
In  Europe,  and  to  the  United  SCatea  (Pennsylvania),  where  it  is  used  for  making  noda.  anil  soda  and 
alumimi  salts ;  also  of  late,  in  Punnsylvania,  for  the  mamifacture  of  a  white  glass  which  i!!  a  very 
gwd  imitation  of  porcelain.  It  has  alao  boon  nned  for  tho  manufacture  of  aluminum.  The  QraC 
Rmimeai  of  cryolite  came  through  Denmark  from  Oreenland,  sod  the  earliest  notice  of  it  was  by 
Siomacher  in  the  Abh.  Nat.  Gea.  Copenhugen,  iv.  i795.  The  locality  was  described  from 
ftrma]  observation  by  Gieseck^  in  Ed.  Eucyc,  i  97,  and  EiL  Pliil.  J.,  vi.  Ul,  1822 ;  and  re- 
oeoUj  by  J.  W.  Taylor  in  tho  Q.  J.  G.  3oc.,  lii,  UO.  Taylor  states  that  tbe  cryolite  is  not  white, 
«Mf«  within  10  to  15  feet  from  the  surface,  nnd  thai  below  this  it  becomes  darltHS>lored,  and 
(TM  black.  He  attrlbutca  the  bleaching  obove  to  tho  heat  of  two  trap-dykes ;  but  as  the  dykes 
•ff  *n  in  contact  with  the  cryohte,  and  tho  eviden.'M  is  not  clear  that  they  over  overlaid  it,  this 
ojse  may  bo  questioned.  The  contained  ores  and  other  minerals  are  most  abundant  near  the 
pinion  with  the  gneiss, 

I^-  Ha^mann  described  the  crystals  (Am.  J.  Sci.,  II.  ilii.  26S)  as  orthorhombic  The  author 
<*WDeil  the  above  figures  from  apedmens  kindly  furnished  by  Dr,  H,  Tliey  occur  implanted  on 
fcmasgivB  cryolite.  The  twin,  by  the  absonoo  of  a  reeulerini;  angle  on  plane  0,  appears  to 
piTe  that  the  form  is  orthorhombic  and  not  oblique.  Yet  DcscloizcBiii  vtates  that  tlio  optical 
tilirsrters,  as  observed  by  him,  indicate  a  monoclinic  form.  Owing  to  the  stria^ons  of  tho  crys- 
^  and  their  minutenesp,  the  measurements  of  tiio  author  were  not  very  satisfactory.  0  A  l-I, 
in  front,  gave  126"  i-f  (3  measurements  120'  30—136"  W,  and  three  of  them  120'  -lO'X  Oa  1-i, 
l**,  1jB°  10-125'  3T,  OAl-i  about  120',  1-1A2-2  abont  159'  40,  OM  about  116°  3i)', 
Kfninl,  Al-i,  bauk,=:7r  !G'.    The  angles  obtunad  pdnt  to  a  monocliuio  form,  and  but  foi 
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the  twin,  would  have  been  regarded  as  decisive.    The  angle  /a  /  varied  fipom  89"  30'  to  86".    Thi 
planes  2-2  and  1  were  not  observed  on  the  back  of  the  crystal.  Hagemann  found  1-i  A  1-1=70^  80' 

166.  ARKSUTrrZ].    Arksudite  G.  Hagemann^  Am.  J.  ScL,  n.  xlil  94, 1866. 

Granular  massive.     Cleavage  :  one  quite  distinct. 

H.=2'5.     G.=3*029— 3*175.     Lustre  vitreous,  somewhat  pearly  on  a 
cleavage  face.     Color  white.     Translucent.     Brittle. 

Oomp.-2  (Ca,  Na)  F  + Al'  F',  wich  Ca  :  Na=l :  ,3,  =  Aluminum  18-6,  sodium  23*8,  calcium  6*8, 
fluorine  51*3=100.     A^nalysis:  Hagemann  (L  a) : 


p 

Al 

Ca 

Na 

S 

InsoL 

61-03 

17-87 

7-01 

23-00 

0-57 

0-74=100-22 

Pyr.,  etc.— Fuses  at  a  rod  heat,  yielding  no  water. 

Obs. — From  the  cryolite  vein  of  Iviktok,  near  Arksut-flord,  in  South  G^reenland.  The  specUk 
gravity  3*175,  it  is  said,  may  have  owed  its  excess  above  that  of  the  other  trials  to  the  preseiioe 
of  a  Uttle  pyrite. 

166.  OHZOUTE.    Ghiohth  (fV.  Miask)  Hermann  dt  Awrhach^  J.  pr.  Ch.,  zxxvil  188,  1846. 

131 A  Tetragonal.      0  A  l-t=133°   49^;    a=l-04184. 

Observed  form  f.  131a.  1 A 1,  pjr.,=108°  23' ;  1 A 1, 
basal,  =  111°  40';  1  A  1,  over  summit,  =  68°  20'. 
Cleavage  indistinct.  Twins :  composition-face  1,  aa 
in  f.  5U.  Occurs  massive  granular,  resembling  cry- 
olite ;  structure  crystalline. 

11. =4.  G.  =  2-72,  Hermann;  2-842  — 2-898, 
Ramra.  Color  snow-white.  Lustre  somewhat  re- 
sinous.    Translucent. 

Umen  Mts. 

Oomp. — 3 NaF  +  2 A1'P= Fluorine  680,  aluminum  18*6,  sodium  23-4=100.     Analyses:  1, 
Hermann  (La);  2,  Bammelsberg  (Pogg.,  Ixxiv.  315,  1848): 


Al 

Na 

1.  Miask 

18-69 

23-78 

2.      " 

(J)  18-44 

24-05 

[57-53] 
[57-51] 


Hermann. 
Bamm. 


r. — Like  cryolite. 

Obs. — From  the  Ilmen  Mis.,  near  Miask,  where  it  occws  in  granite,  with  topaz,  fluorite,  pheii» 
cite,  and  cryolite. 

For  Kokscharof  on  cryst,  see  Verh.  Min.  Ges.  St.  Pet.,  1850,  *5],  and  Min.  RussL,  iy.  393. 

Kenngott  makes  crystals  from  the  topaz  mine  of  Mursinsk  orthorhombic  (Ber.  Ak.  Wien,  zi 
980),  with  the  prismatic  angle  124^  22',  and  having  the  acute  ed;^  of  the  prism  truncated,  and 
/A  t-l=117^  49'. 

167.  OHODNEFFTTE.  Chiolith  (fr.  Miask)  v.  Worth  &  Chodnefy  Yerh.  Russ.  Min.  Ges., 
1845-46,  203,  216,  1846.  Ohodnefite  Dana,  Min.,  234,  1850;  Oryolite,  ib.,  97,  1854.  Nipho< 
lith  Kaum.,  Min..  219,  1864. 

G.=2-62— 2-77,  v.  Worth;  3-00,  Eainm.  Like  chiolite  in  physical 
characters. 

•  0<»ili>.— 2  Ka  F  + Al'  F*= Fluorine  56*4,  aluminum  16*3,  sodium  27*3=100.    AnslysM:  1,  A 
tfaodnef  (L  c);  3,  Bammelsberg  (Pogg.,  Izziv.  314): 


Ob*. — Bunnehborg  by  hit  aniljaea  appesn  to  show  that  beiidea  ctjoUM  there  are  two  oibei 
(dated  componiidB  at  idaak,  one  of  bis  analyses  sustaioing  the  chiciite  of  Hennano,  and  the 
glbet  tfae  diiolite  of  Worth  and  Chodnef ;  and  oa  the  baaia  of  his  results  tills  apodes  Is  made 
fiitbet  Erom  the  ethers. 

168.  PAOHNCTJTB.    PadmoUt  Km)p.,  Ann.  QIl  FhamL,  oxztU.  61,  IB66. 

Monoelinic.  /a  7=98°  34',  J  A  ^=108°  15',  /A  ^=153° 
3"',  0  A  1=90°  20',  front  edge  of  pyr.  on  front  edge  of  prism 
IW  45',  Descl.  Twins :  composition  face  i-l  (f.  132) ;  crys- 
tals always  twins ;  ^  A  f  adjacent  94"  13'.  Cleavage :  0  and 
/,  unequal.  Lustre  vitreouH.  Colorless  to  white.  Trans- 
parent to  subtransparent.  Optic-axiat  plane  and  one  bi- 
sectrix normal  to  i-i  ;  and  inclined  10°— 15"  to  a  normal  to 
i-i,  and  23°  15'— 18°  15'  to  a  normal  to  the  front  edge  of  the 
pyramid. 

Ooii^^a  (Ca,  Ns)P  +  ArF'  +  Ill,  with  Oa:  Na=3  : 
csldom  16-14,  sodium  I3'38,  water  S'01  =  IOO.  Aiialrses:  : 
.I.Sd,U.xlLI19): 


(^ 


Al 


Ca 


Na 


iO-I9  13-14  lT'2t  )3-18  9-A0  =  I02''91  Enop. 

SMS  10-37  IT-li  1304  893=9983  Hagemann. 

Fyi.,  stc — Id  the  dosed  tube,  heated  gentlj,  jields  water  which  la  neutral ;  at  a  higher  heat, 
llM  vhich  is  add.  Heated  rapidlj  it  U  deoompoied  with  cracklinK.  and  the  formatioa  of  a  white 
doad  wtiidi  eoDdeoaes  on  the  walls  of  the  tube.  DecompoBed  bj  aulpburie  add,  giving  out 
biibTdric  acid. 

Obi— Incnisti  tho  crjollto  of  Qreonland,  being  a  result  of  its  alteratlan.  The  pTramidal  plaues 
HmetiDes  bare  a  alslr-like  appearance,  {rom  interrupted  combination. 


Monoclinic.  /a /about  89°;  0  A  /  approx.  92°  and  88°: 
0aI=121°— 124°,  Dana.  Prisms  slender,  a  little  tapering ;  / 
liorizontaliy  striated.  Cleavtse:  basal  very  perfect.  Also 
111^6176,  opal,  or  chalcedony-l^e. 

H.=2-5  — 4.  G.=2-74— 2T6,  of  crystals.  Lustre  vitreous,  l^v 
of  a  eleavage-face  a  little  pearly,  of  massive  waxy.  Color  L'^, 
*Iiite,  or  with  a  reddish  tinge.     Transparent  to  translucent.      I\: 

(Co,  NajP  +  Al'F'+att,  with  Ca  :Na=7  :3=PluorlnB  52-2,aluint. 


»i>19il,cakiu[nl&*i,  sodium  7*6,  water  9-8= 


100.     Analysis:  Eagomann  (L  c) : 

Si 

2-0=9T-71 


The  omipnct  aifnrded  Dr.  Hagemann  a  similar  result 

Pjrr,,  etc.— Fuses  more  easily  than  cryolite  W  a  dear  glass.     The  massive  decrepitates  remark- 

•tlj  iu  the  flame  of  a  tanJle.     lu  powder  easily  decomposed  by  siilphuric  add. 
Oia^-Found  with  paohuoUte  on  the  cryolite  of  Greenland,  aud  a  result  of  the  alteration  of  cry- 
lbs  crystals  often  have  an  octiro -colored  coatinit,  ospodally  the  terminal  portion ;  and  on  this 

ittiiiiil,  aad  the 'striated  tapering  aides,  the  mQanuro:iiDat3  am  only  upproiimutioua.     The  mineral 
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was  first  noticed  bj  Dr.  Julius  Thomsen  of  Copenhagen,  the  originator  of  the  cryolite  id 
after  whom  it  is  here  named.  It  differs  strikingly  from  pachnolite  in  its  pearlj  basal  deani 
its  nearly  square  prisms ;  and  from  cryolite  in  Uie  horizontal  strias  of  the  same  and  the  iaci 
deavage.  The  compact  variety,  first  observed  by  Dr.  Hogemann  (to  whom  the  author  is  ioi 
for  his  acquaiDtance  with  it),  has  much  of  the  aspect  of  chalcedony ;  it  incrusts  cryolite  or 
pies  seams  or  cavities  in  it,  and  is  covered  by  the  chalky  gearksutite ;  the  incrustations  an 
times  half  an  inch  or  more  thick. 

169 A.  Haqbmannite.  Hagemannite  Skepard,  Am.  J.  ScL,  II.  xUL  246,  186rt.  Osxtkjx 
bles  in  aspect  and  coudition  the  compact  thomsenoUte,  but  passes  sometimes  Into  a  yellow,  q 
jaspery  variety.  It  incrusts  the  cryolite,  and  also  constitutes  seams  )-  to  |  in.  thick.  It  sow 
traverses  a  drusy  ferruginous  pachnolite.  It  is  ochre-yellow  to  wax-yellow  in  color,  rare^ 
fi^reeninh,  dull,  or  with  only  a  faintly  glimmering  lustre,  and  looks  like  an  iron  flint,  or  the  ] 
chloropal  of  Alar,  Bavaria.     H.=3— 3-5.     G.= 2-59— 2*60.     Adheres  but  feebly  to  the  tooj 

Ilagemann  obtained  in  an  analysis  F  40*30,  Al  12*06,  Fe  5*96,  Mg  2*30,  Ca  11*18,  Na  9r 
7*79.  ^  10*44.     Decrepitates  surprisiugly  in  the  flame  of  a  candle. 

The  analysis  corresponds  to  the  atomic  ratio  for  F,  Si,  (Al,  Fe),  (Mg,  Ca,  NaX  4:  1 : 1 :1 
ing  2  F  for  the  Si.  to  make  Si  F*,  it  leaves  only  2  F  for  the  bases.    No  probable  formnla  < 
deduced.    Excluding  the  Si,  Mg,  Fe,  the  composition  is  that  of  thomsenoUte. 


170.  OEARKSUnTE. 

Earthy,  kaolin-like  in  aspect. 

H.=2.    Lustre  dull.     Color  white,  opaque. 

Oomp. — Ca*  F+ Al'  ^+4  %  or  essentially  like  that  of  arksutite,  excepting  the  water  a 
presence  of  but  little  soda.    Analysis:  G.  Hagemann  (private  contrib.): 

F  41*18        Al  15*62        Ca  19*25        Na2*46        ift  20*22. 

Obs. — Occurs  with  the  Greenland  cryolite,  and  is  one  of  the  results  of  its  alteration.  The  i 
is  indebted  for  his  knowledge  of  the  mineral  to  Dr.  Hagemann.  The  underlying  material  i 
pact  thomsenoUte.  At  the  request  of  Dr.  Hagemann,  it  is  named  by  the  author  from  y^^  em 
arkstUiie^  alluding  to  its  earthy  aspect 


171.  PROSOPITE.    Prosopit  Scheerer,  Fogg.,  xc.  315,  1863,  zdi.,  612,  d.  dSL 

134  Monoclinic.  /A /=115°U'; f S Ai-S=76°  15',-2 A-2= 

30',  2-i  A  2-1=116°  30',2-5  A  2-5=120°  56'.     Only  in  imbe 
crystals. 

H.=4-5.     G.=2-890— 2-898.      Lustre  weak.      Colo: 
white,  or  grayish. 


Oomp. — ^Analysis  by  Scheerer  (Pogg.,  ci.  361,  385) : 

3Q        Mn      Mg      Ca        tH 
42-68     0-31     0-25     22-98     O'lS 


Altenberg 


SiF 

io-71 


15-50=92-51 


Mn      Mg 
0-31     0-25 

The  loss  of  7*42  p.  c.  is  regarded  by  Scheerer  as  proving  that  5*50  p.  c  < 


Altenberg. 


oxygen  is  replaced  by  fluorine ;  the  mineral  is  thence  regarded  by  him  as  a 
ing  of  5  Si  F*,  6  ^1,  1  Ca,  5  Ca  F,  1 2  ll,  or,  differently  arranged,  }  K  P,  1 
5*1,  2CaF,  4Ca,  12^. 

Pyr.,  etc. — In  the  glass  tube  affords  'water  and  fluorid  of  silicon.  Decomposable  by  solj 
acid. 

Obs. — Occurs  at  the  tin  mines  of  Altenberg,  in  crystals,  part  of  which  are  a  kind  oi  kaoB 
others,  according  to  observations  by  G.  J.  Brush  (Am.  J.  Sci.,  II.  xxv.  41 1),  deavable  violel 
and  others  still  fluor  partly  kaolinized. 

Also  found  at  the  Schlackenwald  tin  mines ;  but  Scheerer  infers,  without  an  analysis,  th 
crystals  from  this  place  (Pogg.,  xcii.  tiTi)  are  a  phosphate  with  fluorid,  and  he  gives  Che  by] 

ical  formula  {k*  P,  R  F)  Al  F»  +  ylt. 

The  crystdla  are  closely  like  datolite  in  form,  as  shown  by  the  author  in  the  last  editioQ 
work  (p.  502).     Desdoizcaux  has  stated  that  opHcaUy  they  are  triclinia 

It  is  yet  doubCiul  whether  unaltered  prosopito  has  been  described  or  seen. 

Hamed  from  vp«»u^«ro*',  a  mask,  in  allusion  to  the  deceptive  character  of  the  minenL 
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The  grand  diviflions  of  Oxygen  Compounds  among  minerals  are  men* 
tioned  on  page  1. 


I   OXYDS. 


General  Arrangement. 

1.  OzTDS  OF  Elements  of  Sebies  I. 

a.  Anhydrous. 
J.  Hydrous. 

2.  OxYDS  OF  Elements  of  the  Aesenio  and  Sulphur  Groups,  Series  II. 

3.  OiYDs  OF  Elements  of  the  Carbon-Silicon  Group,  Series  II. 


1.    OXYDS  OF  ELEMENTS  OF  SEEIES  I. 

A.  ANHYDROUS  OXYDS. 

The  elements  of  Series  I.  whose  oxyds  are  here  included  are  those  of  the 
iron  and  tin  groups,  none  of  the  gold  group  occurrin^native.  The  oxyds 
have,  with  few  exceptions,  the  general  formulas  RO,  KO,  R'O*,  RO+R* 
0',  and  R  O'. 

Isometric  forms  occur  under  the  formulas  R  O ;  R  O  ;  R  O  +  R'  O*. 
Hexagonal  "  "  R  O ;  R'  O*. 

Tetragonal  "  "  RO';  2R0+R0'. 

Orthorhombic  "  "  RO;  RO+R'O* ;  R0\ 

The  following  are  the  groups  of  Anhydrous  Oxyds : 

1.   PROTOXYDS— R  0,  R  0. 
1.  CUPRITB  AND  PBRjr:.ASITE  GBOUPa— Isometric. 

1^1  CUPSITB  ^  174.  BUKSENITB  JH 
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2.  ZIKOITE  GROUP.— Hexagonal 
175.  Watbr  £[  176.  Znrom  2a 

8.  MASSICOT  GROUP.— iBometric  and  orthorhombia 

Ml,  MAflffiOOT  ^b  178.  MMbACONITI  Ott 

1  SESQUI0XYD3— R»  0* 

1.  CORUNDUM  GROUP.— Hexagonal 

179.  CoBUJffDUM  M  181.  Menaocanitb       (F^  Ti)*  0*  or  (Fe^ 

180.  Heicatub  Fe  182.  Pkbofbeitb         (Ca»  Ti)*  O* 

3.  COMPOUNDS  OF  PROTOXYDS  AND  SESQUIOXYDS— In  the  ratio  1 :  1,  or  R( 

1.  SPINEL  GROUP.- Isometrla 

183.  Sfznsl  Mg  (^  Fe)  187.  Maokesioiiebbitb  l^g  Fe 

184.  Herctnttb  fQ  M  188.  Frakeunttb        (2n,  te^  An)  (Fe, : 

185.  Gahxitb  (2d,  ^e,  Mg)  (£1,  Fe)  189.  Chromitb  (^e,  iig,  Or)  (a^  S 

186.  Maonetitb  ]^eFe  190.  Uraninttb  ?tl^ 

2.  CHRYSOBERYL  group.— Orihorhombic. 

191.  Chbysobebtl       ^e*£l 

4.  DEUTOXYDS— R  0*. 

1.  RUTILE  GROUP.—Tetragonal 

192.  Cassiteritb  Sn  195.  Hausmannitb       lin*  Mn 

193.  RuTiLB  ti  196.  Braukitb  2  An*  Mn  +  Mn  Si 

194.  OcTAnEDRiTB        fi  197.  ?  Minium  l*b'^ 

2.  BROOKITE  GROUP.— Orthorhombia 

198.  Bbookitb  fi  199.  Ptbolusitb  Mn 

6.  COMPOUNDS  OF  PROTOXYDS  AND  SESQUIOXYDS— In  the  ratio  8:  n,  or  3  EC 

200.  Crednekitb  (Monoclinic)  Cu*  Mn' 

.4|>pen(iijc  201.  Pla'1TNE!UTJ3. 

Some  points  in  the  above  table  require  explanation.  Admitting  the  principle  stated 
33,  that  in  oxyds  crystallizing  in  the  hexagonal  system  the  number  of  atoms  of  the  negative 
oxygen,  is  3,  or  a  multiple  of  3 ;  and  that  in  those  crystallizing  in  the  tetragonal  syv 
number  is  2  or  4,  or  a  multiple  of  4 ;  and  that  the  scsquioxyds  Fe^  0',  AP  0'  are  hexagona 
in  accordance  with  this  principle,  and  the  deutoxyds  Ti  0",  Sn  0'  are  tetragonal  in  exemp 
of  it,*  we  have  reasons  for  the  following  conclusions.  In  the  Zincite  group,  since  water 
zincite  are  hexagonal,  these  species,  when  Oius  crystallized  (whatever  be  true  in  other  stat 
have  the  formulas  H'  0',  and  Zu'  6'.  In  the  Massicot  group,  since  the  two  species  m< 
occur  both  in  isometric  and  orthorhombic  forms ;  aud  since  the  orthorhombic  form  is 

♦  The  principle  does  not  require  that  when  the  number  of  atoms  of  oxygen  is  2  or  4,  or  a 
of  4,  that  the  forms  should  be  necessarily  tetragoual,  but  recognizes  that  tetragonal  forms 
possible.    The  oxyd  Ti  0^  crystallizes  not  only  in  tetragonal  forms,  bat  also  in  orthorhof 


S 
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doaelrUke  thatororthortionilncT10'(brook[te),  theaDgteB/A/and  /a ^  being  90'  39',  126° S9' 
ill  cuprite,  and  99"  GO,  126°  IS'  in  brookite,  it  would  seem  to  ba  true  that  while  tho  isametric  kinds 
hare  the  formulaa  Pb  Oand  Cu  O,  as  drdinarily  written,  the  orthorbombic  bave  the  formulaaPb'O' 
and  Cu'  O'  (or  6u  0*i ;  and  tbat  the  latter  ought  to  be  arranged  witb  the  deuloif  ds,  in  the  same 
Ifnnxp  with  brookite.  which  also  has  2  of  oi/geo.  (This  arruigemeut  would  have  been  adopted 
aboTc,  if  distinct  orthorbombic  Tormg  of  the  apecies  had  been  obiier»ed  iu  nature.) 

Again,  under  tiie  Butile  group  are  frrauged  the  species  hauamannite  and  braunite,  orea  ormao- 
gioeae.  The  Tormula  of  haa-mannile  is  cotnmonlf  written  Mn  Hti,  making  it  aoalogouB  to 
■pedei  of  the  6;^nel  gronp.  But  it  accorda  better  with  its  tetragonal  crystallization  and  its  rola- 
tioDS  to  Ti  O',  to  write  it  .tin*  Mil  Braunile  has  1>een  shown  b;  RumnieUberg  to  have  a  compo- 
gition  tiiat  ma;  be  reprtscDtetl  b;  the  formula  iMn  r^i)'  0',  in  which  Mn  and  Si  appear  as  replacing 
one  another.  The  cooatituents,  as  deduced  by  aiialyEts,  are  X  Hd  +  Jif  n  +  ^i,  which  incluae  S  of 
lln  and  S  to  12  ofoiTgen,  In  accordance  with  the  above  furmula.  But  braunite  haa  closely  the 
crysUllitatioa  of  Ti  O*  in  rume  I  and  this  relation  is  brought  out  in  the  formula  2Mn'iln  +  Mn 
tii,  abOTB  giren,  which  represents  it  aa  correa ponding  to  2  of  hausmaunlto  aud  2ol»  silicate  anolo- 
gooB  to  QTOon,  with  which  silicate  also  it  is  iaomorphous.  The  cloaa  relation  and  iaomorphiam  of 
tla  and  St  OHiuned  in  the  fonniilii  [Un,  Hxi'  0'  ie  unauatained  by  facto. 


1.  PEOTOXTDS. 


173.  OUFR^^    Aea  esldarium  rabro-hisctim,  Orrm.  Lebererekapfer,  Agric,  Fou.,  1134,  Id- 
tcrpr.,  iSl,  164fl.     Hinera  cupri  calcifarniis  pura  at  indurata,  colore  nibro,  vulgo  Eupferglaa, 

Kupfer  LebeTBra.,  Orviut,  Uin,,  ITS,  nsS.  Cuprum  tessulatum  nudum  Lino.,  Syst.,  1J2,  tab. 
Tiii.,  17S6;  Cuprum  cryaL  octaedrum  A.,  176S.  Octahedral  Copper  Ore,  Bed  Glaasy  Copper 
Ore,  BOi,  Foas^  mi.  Mine  rouge  da  cuivre  Saga,  Min.,  n72.  Uibe  de  cui»re  Tiweuse  rouge 
de  Liide,  Criat-,  mi,  nS3.  Rothkupfererz.  Calvro  oiidule,  Oiydulated  copper.  Zigueline 
B^ud,  Tr.,  ii.  113,  1S3^.  Ruberite  Chapm.,  Pract  Min.,  63,  1S13.  Cuprit  Eaid.,  Handb.,  518, 
1845. 
ZiegeIen=Tile  Ore;  Eupfeclebererz ;  Uepatioen. 

HaarforaiigeB  Kothkupfererz;  Cuivre  oiiduli^capiUaire,  A;  Kupf^rbliithe ffotvm. ;  GapUlarj 
SedOxyd  of  Copper.     Gbalkoirichit  Clock.,  Grundr.,  S69,  1839. 

iBOiuetric.  Observed  planes,  0, 1,  i,  i-2  (e"), 
i-5,  2  (a"),  3, 2-2  (a'),  3-|  (o).  Figs.  1  to  8,  and 
£  135.  Cleavage:  octaliodral.  Sometimes 
enbes  lengthened  into  capillary  forms,  Ako 
massive,  granular ;  BOinetiuies  earthy. 

H.=3-5— 4.  G.=5-85-615r5i)y2,Haid- 
inger.  Lustre  adamantine  or  submetallic  to 
earthy.  Color  red,  of  various  eliadea,  particu- 
larly cocl  lineal -red  ;  occasionally  crimson-red 
by  iransniitted  light.  Streak  several  shades 
of  brownish-red,  shining.  Siibtransparent — 
subtranslucent.  Fracture  conchoidal,  uneven. 
Brittle. 


Tit.  1.  Ordiaary  (al  Crystallized;  commonly  in  octabedrona,  dodecahedpooB,  cubes,  and  inter- 
Bfdiile  fonna ;   the  crystals  oilcn  with  a  cnipt  of  malachite ;  (ft!  massive. 

2.  CupJlary ;  Cfialcniridiilt.  In  capilhiry  or  acicular  crystnllizations,  supposed  formerly  to  be 
oitboriiombic,  hut,  according  to  Brooke  and  A.  Knop,  really  cubes  elongated  in  the  direction  of  th« 
Kttbedrjl  axU  (Knop,  Johrb.  l£in.,  ill,  1861). 
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3.  Eariky ;  TUe  Ore  (Ziegelerz  Germ.).  Brick-red  or  reddish-brown  and  earthy,  often  mtxe<! 
witi)  red  ozjd  of  iron ;  sometimes  nearly  black 

The  JupalinerZj  or  liver-ore,  of  Breithaupt  has  a  Uver-brown  color.  Von  Bibra  foand  (J.  pr.  CL, 
xcTi  203)  the  tile-ore  of  Algodon  baj,  Bolivia,  to  contain  chlorine,  and  to  be  a  mixture  of  ataca* 
mite,  cuprite,  hematite,  and  other  earthy  material;  he  obtained  for  one,  atacamite  3r32,  cuprite 
10'85,  sesquioxyd  of  iron  20*50,  gangue  34*42,  water,  antimony,  and  loss  2*87.  In  two  others, 
atacamite  28  44»,  33*25,  cuprite  12*77,  18'U2,  limonite  25'UO,  19*07,  gangue  30*81,  82*57,  water,  an* 
timony  and  loiis  3*02,  2*09. 

Pyr.,  etc. — Unaltered  in  the  closed  tube.  B.B.  in  the  forceps  futes  and  colors  the  flame  eme- 
rald-green ;  if  previously  moistened  with  muriatic  acid,  the  color  imparted  to  the  flame  is  momen- 
tarily azure-blue  from  chlorid  of  copper.  On  charcoal  first  blackens,  then  fuses,  and  is  reduced  tc 
metallic  copper.  With  the  fluxes  gives  reactions  for  oxyd  of  copper.  Soluble  in  eonoentratec 
muriatic  acid. 

Obs. — Occurs  at  Camsdorf  and  Saalfleld  in  Thuringia,  at  Les  Capanne  Yecchie  in  Tuscany;  oi 
Elba,  in  cubes ;  in  Cornwall,  in  fine  translucent  crystals  with  native  copper  and  qusrtz,  at  Whoa 
Oorland  and  other  Cornish  mines ;  in  Devonshire  near  Tavistock  ;  in  isolated  crystals,  sometime] 
an  inch  in  diameter,  in  lithomarge,  at  Ohessy,  near  Lyons,  which  are  generally  coated  with  mala 
chito ;  at  Katherinenberg  in  Siberia ;  in  South  Australia ;  also  abundant  in  Chili,  Peru,  B<^Tia 
the  crystals  in  which  regions,  as  far  as  examined  by  D.  Forbes,  are  simple  cubes  (private  comma 
nication) ;  very  fine  crystals  from  Andacollo  near  Coquimbo. 

It  has  been  observed  at  Schuyler's,  Somcrville,  and  Flemington  oopper  mines,  K.  J.,  crystallizec 
and  massive,  associated  with  chrysocolla  and  native  copper ;  also  near  New  Brunswick,  N.  J.,  ii 
red  shale ;  2  m.  from  Ladenton,  Rockland  Co.,  N.  Y.,  with  green  malachite  in  trap ;  at  Cornwall 
Lebanon  Co.,  Pa. ;  in  the  Lake  Superior  region. 

When  found  in  larj^o  quantities  this  species  is  valuable  as  an  ore  of  copper. 

Named  cuprite  by  Haidinger  from  the  Latin  cuprum,  copper.  Chapman's  name  ruberOe  (from  th< 
Latin  rxiber^  red)  is  prior  in  date  (L  c);  but  the  laws  of  derivation  would  change  it  to  rubriie;  an( 
mstead  of  introducing  this  altered  name,  that  next  in  priority,  already  long  used,  is  here  adopted 

Alt, — A  deoxydation  of  tliis  oxyd  of  copper  sometimes  takes  place,  producing  native  copper 
It  also  becomes  carbonated  and  green,  by  means  of  carbonated  waters,  changing  to  malachite  oi 
azurito ;  or  through  a  silicate  in  solution  it  is  changed  to  clirysocoUa ;  or  by  ta^g  ^xygon  it  be 
comes  melaconite.    Limonite  occurs  as  a  pseudomorph  by  substitution  after  cuprite. 

173.  PERIOIiASITE.    Peridasia  Scacchi,  Mem.  Min.,  Naples,  1841.    Periklas  Cferm, 

Isometric.     Figs.  1,  2.     Cleavage :  cubic,  perfect.     Also  in  grains. 
H.=  nearly   6.     G.  =  3*674,   Damour.     Color  grayish   to  dark-green. 
Transparent  to  translucent. 

Oomp. — Mg;  or  magnesia,  with  1  part  in  25  of  protoxyd  of  iron.  Analyses :  1,  Scacchi  (L  a); 
2,  3,  Damour  (Ann.  d.  M.,  IV.  iii.  360,  and  Bull  Soc.  G.  Fr.,  1849,  313): 

fa  S-56=97-60  Scacchi. 
5-97=99-83  Damour. 
6-01  =99-39  Damour. 

Pyr.,  etc. — B.B.  unaltered  and  infusible.  With  cobalt  solution  after  long  blowing  assumes  a 
faint  flesh-red  color.  The  pulverized  mineral  shows  an  alkahno  reaction  when  moistened,  and 
dissolves  in  mineral  acids  without  effervescence. 

Obs. — Occurs  disseuiinatod  through  ejected  masses  of  a  white  limestone,  and  in  spots  of  snull 
clustered  crystals,  on  Mt.  Somma,  Boraetiraes  with  forsterito  and  earthy  magnesite. 

Named  from  ^cpt,  about,  and  cAmu,  cleavage, 

Artif. — Formed  in  crystals  of  a  cubo-oetahedral  form  by  making  lime  to  act  at  a  high  temper* 
ture  on  borate  of  magnesia  (Ebelmeu) ;  by  the  action  of  chorhydric  gas  on  magnesia  (Deville);  bj 
the  action  of  chlorid  cf  magnesium  on  lime  (Daubree). 

174.  BUNSENITU.    Nickeloxydul   C,  Bcr^/emann,  J.  pr.  CJh ,  Ixxv.  243,  1858.    Protoaqrd  o: 

NickeL    Bunsenite  Dana. 

^.  hometric.     In  octahedrons,  sometimes  having  truncated  edges. 

iS=6*5.     G.= 6*398.     Lustre  vitreous.     Color  pistachio-green.     Strejil 
'   L-black.    Translucent.     [Characters  of  niinute  crystals  half  a  lin 


1. 

Mg  8904 

2. 

93-86 

3. 

93-38 
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in  diameter.1     Artificial  crystals  observed  in  slags  have  a  metallic  lustre, 
ud  brownisli-bmck  color. 

OoMp. — ffi,  or  pure  protoxyd  of  nickel 

Obi.     Occura  m  cavities  with  other  nickel  ores,  and  ores  of  uranium,  at  JohaDngeorgenatodl 
1(1.  Bngemanii,  J.  pr.  Ch.,  bav.  239). 
Suned  after  PioL  Bunseu,  who  obserrcd  long  since  arti&dal  crjBtalB  of  ttiis  oiy d  of  oldcel 


175,  WATER 

Hexagonal.  Usual  in  compound  stellate  forms, 
onetbrm  of  which  is  shown  in  f.  136, 

G.=0-918  Brunner  ;  0  9178  at  32°  F.,  L.  Dufour. 
Colorless.  Inodorous.  Tasteless.  Liquid  above 
if  Y.,  and  boils  at  212°  F.  A  cubic  inch  of  pure 
water  at  60°  F.,  and  ZO  inches  of  tlie  barometer. 
weighs  252-4:58  grains.     .    Ct^t^  If^-v^.j^  ( f'. 

Coup.— HO=Orygen  88S9,  hyilroppn  11-11:^100. 

Obi^The  density  of  Wiit«r  is  (freiiicBt  at  39"-l  F,,  according  to 
JoDlftndPlayfair.  Despretz  ohuliied  39  '176;  Ilallstrom  Ii9  "38; 
Bbgdeaaud  Gilpin  39°;  llopo  39 -u  ;  Mmjcke  38°  804.  Below  thia 
Ifmpcntiire  it  eipauda  aa  it  approachca  32 ',  owitif;  to  iucipient  cryatallLzatioii. 

Wsier  M  it  occura  in  nature  is  seldom  pure.  It  ordinarily  conlaius  some  atmospheric  nir,  often 
pare  oifgcn  aud  carbonic  acid,  besides  various  saline  ingredieuta,  as  salts  of  niagnosin,  lime, 
inxi  sAy  potaah,  and  aomctimca  traces  of  zittc,  iirscnic,  lead,  copper,  aDtimony,  aod  cvca  tin, 
tlitse  mpedients  being  doriced  from  the  rocka  or  Boil  of  the  rogioo.  For  citation  of  oumerotti 
KceatBDiiyses  of  waters,  see  Kenngott's  Uebersjcht.  18  t-l-lsG2 ;  also  the  Jahrcabcricht  f  Ch.,  etc 

ObL— Sec  on  the  Cryatalliziitioo  of  lee,  Lcydolt  Bcr.  Ak.  Wien.,  vii,  417.  Also  A.  E.  Norden- 
■tiUd,vho  states  that  it  ia  dimorphous;  one  form  probably  ortborhomhic  (J.  pr.  C1i.,1iixt.  431). 

176.  zmCTTB.  B«d  Oxjd  of  Zinc  A.  Bruce,  Bmce's  Uin.  J.,  f.,  No.  a,  96,  ISIO.  Zinkoifd, 
Ibnia-nkiirz.  Gfrm.  Zinc  oiydft  J'V.  Red  Ziof  Ore.  ZInkit /Zniit,  Raodb.,  548,  1B*5.  Spar- 
laiile  B.  <t  il.,  218,  1852.    .^llcrlhigito  F.  Alger,  Uiu.,  605,  1844. 

Hexagonal.  (?Al  =  118°7';  a=l-6208.  In  qnartzoida  witli  truncated 
snmmits,  and  prismatic  faces  /.  1  A  1  =  127°  40'  (to  43'),  Ii<>se ;  Ih  1  = 
15r53';  152  20',  Levy.  Cleavage:  basal,  eminent;  prismatic,  some- 
times distinct.  Usual  in  foliated  grains  or  coarse  particles  and  masses ;  also 
granular, 

H.=4— 4-5.  G.=5-43-5-7.  5-684,  orange-yellow  crystals,  "W,  P. 
Blaite.  Lustre  subadamantine.  Streak  orange-yellow.  Color  deep  red, 
also  orange-yellow.  Translucent — subtransluccnt.  Fracture  subconcboi- 
dal.    Brittle. 

_  0oap,—2n-=0iygen  la-Ti,  zinc  80-26=100;  containing  oxyd  of  raanganeae  as  an  unessential 
■"(iftfent.  Analvses:  1,  Bruce  (1.  c.];  3,  BcrtiiicrjAno.  d.  M.,  iv.  48;l);  3,  4,  Whitney  (Pogg, 
™-169);  5,  A.  A.  Hayes  (Am.  J.  Soi.,  ilviii.  261);  6,  W.  P.  Blako  (Mining  Mag.,  II.  ii.  94, 1860): 

2n  Mu  S!n           Fe 

\.  Red  93  8  =100  Bruce. 

J.     "  88  la  =IOOBertbior. 

5.  "  94'45  (r.  ,  Frankl.  4-49,  ign.  109  =  100-03  Whtt. 

4.    "  96-19  3-70  ,  M-adec.  010=99-99  Whitney. 

6.  "  93-48  S-BO  0-36,  acales  Fo  0-44=99-78  Eayes. 

«.  TeBojo  99'*7  0-88  ,  ign.  0-23^100-38  Bkbfl. 
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Thin  scales  magnified  and  viewed  bj  transmitted  light  are  deep  yellow.  The  author  finds  fay 
means  of  a  high  magnifying  power  that  this  ore  is  tree  from  foreign  scales  of  red  ozyd  of  iron  oi 
other  substances;  and  consequently  the  color  is  probably  due,  as  held  by  G-.  Rose  and  J.  D 
Whitney,  to  the  presence  of  Mn.  The  crystals  analyzed  by  Blake  (anaL  6),  which  contain  lesa 
than  1  p.  c.  of  Mn,  wore  orange-yellow  in  color. 

P3rr.,  etc. — Heated  in  the  closed  tube  blackens,  but  on  cooling  resumes  the  original  color. 
B.B.  infusible ;  witli  the  fluxes,  on  the  platinum  wire,  gives  reactions  for  manganese,  and  on  diar* 
coal  in  R.F.  gives  a  coating  of  ozyd  of  sine,  yellow  whUo  hot,  and  white  on  cooling.  The  coatings 
moistened  with  cobalt  solution  and  treated  in  R.F.,  assumes  a  green  color.  Soluble  in  adds 
without  effervescence.  On  exposure  to  the  air  it  suffers  a  partial  decomposition  at  the  sorfaoe^ 
and  becomes  invested  with  a  white  coating,  which  is  carbonate  of  zinc 

Obs. — Occurs  with  Franklinite  and  also  with  calcite  at  Stirling  Uill  and  Muie  Hill,  Sussex  COi, 
.  N.  J.,  sometimes  in  lamellar  masses  in  pink  calcite.  It  was  first  noticed,  described,  and  analyzed, 
by  Dr.  Bruce.    Reported  as  forming'pseudomorphs  after  blende  at  Schneeberg. 

An  oxyd  of  zinc,  mixed  with  hydrate  of  iron,  occurs  on  mannatite  at  Bottino  in  Tuscany,  whidi 
afforded  C.  Bechi  (Am.  J.  Sci.,  II.  xiv.  62)  2n  81  725,  Fe  47  450,  ll  20-825. 

Artif. — Mitsche^lich  has  observed  minute  six-sided  prisms  iu  the  iron  furnaces  of  Konigshutte, 
in  Silesia.  Similar  crystals  have  been  met  with  in  the  zinc  furnaces  near  Siegeu ;  also  in  the 
furnaces  and  roast-heaps  at  the  New  Jersey  zinc  mines ;  surface  drusy,  color  white  to  amber- 
yellow  (Am.  J.  Sci.,  II.  xiii  417);  in  hexagonal  prisms  in  the  zinc  furnaces  at  Bethlehem,  Pa., 
and  Newark,  N.  J. ;  by  L.  Stadtmuller  at  the  iron  furnace  of  Van  Deusenville,  Mass. ;  also  at 
other  furnaces  in  Europe  and  America. 

177.  MASSICOT.    Bleiglatte.    Lead-ochre.    Plumbic  Ochre.    Oxyd  of  Lead.    Plomb  oxidd. 

Massicot  Huot,  Min.,  346, 1841. 

Orthorhombic  and  isometric  (artif.).  Massive ;  structure  scaly  crystalline, 
or  earthy. 

H.=2.  G.=80;  7-83-7'98,  from  Mexico,  Pugh;  9-2-9-36  when 
pure.  Lustre  dull.  Color  between  sulphur  and  orpiment-yellow,  some- 
times reddish.     Streak  lighter  than  the  color.     Opaque.    Does  not  soil. 

Oomp. — l*b= Oxygen  I'll,  lead  92*83=100;  more  or  less  impure.  Analyses:  l,  John  (Schw. 
J.,  iv.  219,  xxxiL  106);  2,  3,  Pugh  (Ann.  Oh.  Pharm..  a  128): 

^b  C  Fe,  Ca  Si 

1.  89-10  3-84  0-48  2 '40 =95 -82  John. 

2.  Mexico  92-91  1*H8      Fe  557  <r.,  S  and  loss  0*14  Pugh, 

3.  "  92-40  1 38        "  4-86  0-14,         "        1-23  Pugh. 

The  specimens  analyzed  by  Pugh  were  from  the  mine  of  Guillermo,  near  Perote,  in  the  district 
of  Vera  Cruz,  where  native  lead  also  is  reported  to  occur  in  galena. 

Pyr.,  etc. — B.B.  fuscH  readily  to  a  yellow  glass,  and  on  charcoal  is  easfly  reduced  to  metallic 
lead. 

Obs. — It  is  said  to  occur  at  BadenweUer  in  Baden,  in  quartz.  Gerolt  states  that  it  has  been 
ejected  from  the  volcanoes  of  Popocatapetl  and  Jztaccituall,  in  Mexico.  It  is  found  in  many 
places  in  the  provinces  of  Chihuahua  and  Cohahuila  in  considerable  quantities,  having  been  col- 
lected along  the  streams  between  Oeralvo  and  Monterey,  being  supposed  to  come  from  the  range 
of  mountains  running  nearly  north  of  Monterey.  The  specimens  (often  2  or  more  cubic  inches  in 
size)  are  between  orpiment  and  sulphur-yellow  in  color,  and  glisten  like  a  granular  mica  of  a 
nearly  golden  color.  The  natural  surface  is  slightly  crystalline  and  shining,  and  when  broken  it- 
shows  a  scaly  texture  (Bailey  in  Am.  J.  Sci.,  II.  viil  420). 

Occurs  also  at  Austin's  mines,  Wythe  Co.,  Va, 

Artif. — Artificial  crystals  have  been  obtained  among  furnace  products  and  by  direct  chemical 
methods,  as  well  as  from  fusion,  which  were  orthorhombic  (rhombic  octahedrons,  etc.);  and 
others  that  were  isometric  (cubes,  dodecahedrons,  eta). 

178.  MEIiACONm:.    Kupferschwarze   Wem.,   Bergm.  J.,    1789.    Black  Oxyd  of  Oopper; 
Black  Copper.    Melaconite  Huot^  Min.,  326,  1841.    Tenorite  Semmola,  Opere  Minor!,  45,  Napoli, 

1841,  BuU.  G.  Fr.,  xiil  206,  1841-42.    Melaconisa  A.  ScaccM,  Distrib.  Sist  Min.,  40,  Napoli, 

1842.  Melaconite  Dana,  Min.,  518,  1850. 
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Isometric  and  orthorhombic  (artif.).  Earthy ;  massive  ;  pulverulent ; 
also  in  shining  flexible  scales.  Earely  in  cubes  with  truncated  angles 
(peeudomorphous  ?). 

H.=3.  (J.=6*25,  massive,  Whitnev  ;  5*952,  ib.,  Joy.  Lustre  metallic, 
and  color  steel  or  iron-gray  when  in  thin  scales  ;  dull  and  earthy,  with  a 
black  or  grayish-black  color,  and  ordinarily  soiling  the  fingers  when  massive 
or  pulverulent. 

Var. — 1.  Earthjr-blackf  sometimes  under  the  forms  of  crystals.  2.  In  scales,  with  a  metallic 
Issue. 

Oomp. — Cu  0,  or  €m  0'  (the  latter  for  the  orthorhombic)= Oxygen  2015,  copper  T9-85=100. 
Analyses:  1,  2,  Joy  (Pogg.,  Ixxx.  287) ;  3,  id.  (Ann.  Lye  N.  Y.,  vilL  121) : 

Cu  3Pe  Ca  Si 

1.  Copper  Harbor        99-45       =9945  Joy.     ' 

2.  "  "  [95-20]       119         0-23         3*38=100  Joy. 

3.  "  "  9306        107        0-22        3  08=97-43  Joy. 

Pyr.,  etc« — ^B.B.  in  O.F.  infusible ;  oth%r  reactions  as  for  cuprite  (p.  1 34).  Soluble  In  muriatic 
lod  nitric  adds. 

Obi.— Found  on  lava  at  Vesuvius  in  scales  fVom  a  twentieth  to  a  third  of  an  inch  across,  often 
hexagonal  and  sometimes  triangular  (Semmola) ;  and  also  pulverulent  (Sacclii,  who  uses  the  name 
melaconiw  for  the  mineral).  Common  in  the  earthy  form  about  copper  mines,  as  a  result  of  the 
decomposition  of  cbaloopyrite  and  other  copper  ores.  Abundont  thus  at  the  Duck  town  mines 
in  Tennessee,  and  also  formerly  at  Copper  Harbor,  Keweenaw  Point,  L.  Superior.  At  the  latter 
place  a  vein  afforded,  some  years  since,  40,000  lbs.  of  this  ore.  Imbedded  in  its  mass  there  were 
numerous  perfect  crystals,  having  the  form  of  cubes  with  truncated  angles.  These  crystals  have 
been  regarded  as  pseudomorpha  after  cuprite  by  Teschomacher,  Hayes,  and  others.  J.  D.  Whitney 
bas  pronounced  them  (Rep.  L.  Sup.,  ii.  99)  original  crystals  of  the  species,  on  the  ground  that  the 
red  copper  now  in  the  vein  occurs  only  in  octahedrons. 

Artif.— Becquerel  obtained  tetrahedral  crystals  by  ftising  oxyd  of  copper  with  potash  (Ann.  Oh. 
Phji..  11  102);  and  Jenzsch  has  described  (Pogg.,  cvii.  647)  orthorhombic  crystals,  found  in  the 
hearth  of  a  calcining  furnace  at  Freiberg,  having  /A/=99"  89',  /A^=12G°  29',  /a  1-1=122*'  58', 
/a  l-i=113°  5H',  approaching  the  angles  of  brookite,  and  showing  a  relation  of  this  oxyd  of  copper 
lo the  deutoxyds ;  /A /in  brookite  being  ^»9    5«>',  and  /a  ^=126    15. 

Marq/lik  Shepard  (Marcy's  ExpL  Red  River,  135,  1854,  Shep.  Min.,  1857,  405)  is  an  uncertain 
mixture  from  the  Rod  River,  near  the  Wachita  Mts.,  Arkansas.  Shepard  made  it  (1.  c.)  a  mixed 
hydrous  chlorid  and  oxyd  of  copper,  as  if  containing  atacaralte.  Specimens  put  by  him  into  the 
hands  of  S.  W.  Tyler  for  analysis  were  fouud  to  contain  (Am.  J  Sci.,  II.  xli.  ill)  63-42  p.  c.  of 
copper  and  17*22  of  sulphur,  with  a  "  supposed"  amount  of  oxygen  and  water  set  down  at  8  of 
oxygen  and  9  of  water,  whence  it  is  supposed  to  consist  of  oxyd  of  copper  (Cu  0)  39-70,  sulphid 
of  copper  (Cu  S)  47*70,  with  9  of  water.  It  is  evidently  a  result  of  the  alteration  of  a  sulphid  of 
copper. 


2.  SESQUIOXYDS. 

179.  CORUNBTTBA.    Corindon  (=Sapphu^  Corundum,  and  Emery  united)  R,  Gilb.  Ann.,  xx, 

187,  1805,  Lucas  TabL,  i  257,  1806. 

Rhombohedral.  i?A^=86°  4',  6>Air^)=122°  26';  (122^  25',  Kok- 
■charof);  a=l*363.  Observed  planes:  rliombohedrons,  |^,  |,  1(7?),  —2, 
-1 ;  pyramids,  |-2  (f.  137,  139,  140,  and  plane  r  in  f.  138),  \<-2,  2-2,  |-2, 
f2,4-2,  ij^2,  8-2,  9-2;  scalenohedrons,  fJ,  f ,  f  {=^-1  fl,  H);  also  /, 
^2,  t-f  ,  0. 


OITGEN  OOMPOOHD3. 


0^   i 

=152°  19' 

Oa    I 

=141    48 

OA     2 

=107    38 

C>A2-2 

=  110     9 

OA4-2 

=  118   49 

OaU 

=100    24 

Oah 

=120    69 

Oaj^ 

=121    68 

f2A4-2, 

[)vr.=128    2 

2-2Aa-2, 

'■'   =124 

!-2A/ir 

=130    68 

i-2A4-2 

=151    11 

2   A2 

=  78   46 

Cleavage :  basal,  sometimes  perfect^ 

but  interrupted,  commonly  iinperfeeC^ 

in  the  blue  variety ;  also  rhoniboliedral—. 

Large  crystals  usually  rough,  ■  Twins: 

composition-face     Ji.      Also    massive 

granular  or  impalpable;  often  in  layers  from  composition  parallel  to  Ji. 

II.=9.  G.=3it0y— 4-16.  Lustre  vitreous;  sometimes  pearly  oa  the 
basal  planes,  and  occasionally  exhibiting'  a  bright  opalescent  star  of  six  rays 
in  the  direction  of  the  axis.  Color  blue,  red,  yellow,  brtiwn,  gray,  and 
nearly  white ;  streak  uiicolored.  Transparent — tnmshicent.  Ffactura 
conchoidal — uneven.     Exceedingly  tongli  when  compact. 

Oomp.,  Var, — Pure  ntumLna  3i]=0xyiKa  466,  almiiioum  5:i'4=;IOO. 

Thoro  are  three  subiliviaions  of  the  apecics  promiTicDtl;^  rocc^iizcd  iq  the  arts,-  and  mitil  eiriT 
in  tbis  tcntnry  rcgnrdo r]  >ia  ilUtinct  Bpcoius ;  but  wtiiiJi  uotually  ditTtT  only  in  pnritj  and  state  of 
crjptullizalion  or  striirturc.  llaiiy  first  (iu  lSOii|  rurniully  uuit«d  tliciii  uiidi^r  thti  luimo  here  •» 
ceptL-d  Tar  the  !<p(^lGR,  thoiigb  the  Tuut  that  aitainuTitincdpur  and  ^apphiro  were  aliho  in  crrstallua- 
UoD  did  not  cscapo  the  car]}*  cryBtallogTapht.>r  Roux:  dc  Utile,  and  IihI  him  to  suracft  tlieir  identity. 

Var.  1.  SAPPiiiBE.—'YaM''i'i  (bluish  S.)  Or.;  lljauintlios  (id.)  P/in.,  xxiviL -l-l;  Asteria  (dM 
asteriatcd)  i-l.,  xxivil  40.  Jacut  Arab,  [I'r.  nunio  in  luiliu,  and  tlienco  Ilyacintlius  IH  <?)  Kin^]. 
'Arifi(  (red  S.,  t)ie  Greek  meanrag  biiming  coal)  pt,  Theophr.  Carbunculus,  Lyeimis  (red  ».),  pL, 
Ftia.,  xxxvii.  1^5,  lia.  Suplitr,  Snpphirua,  Walt.,  Mia.,  lit);  Orieiilabsk  Rubin,  id.,  I  IT,  1147. 
Tel&ic  U.,  Tr.,  IfOl.    Corindon  hyalin  U.,\>sOJ. 

Includes  the  purer  binds  of  One  coliira,  traaaparent  to  tranaiuccat,  itaeful  as  gem?.  Stonca 
are  named  according  to  their  colore;  true  Raby,  or  Oritalut  RiAtj,  red;  O.  Topai,  yellow;  0. 
FMerald.  preen ;  O.  Aineihyst,  purple.  A  variety  having  a  stellate  opalesceuee  when  vieirnl  in 
the  airtctioti  at  tiio  Tertical  axis  of  tbo  cryatal,  is  llio  Anleriaial  Sapphire  (Aattria  of  Pliny).  The 
ruby  saiipliiru  n*ae  prubably  included  under  the  i  uoaf  of  Thcophrostus,  and  the  Carbuneiilm  and 
Lijchak  of  Pliny. 

'1.  CORUNDUU. — Adamas  i^iderltes  FUn.,  xzxviL  \5.  Earuud  Hind.  GoriTindum,  Corivendum 
{tt.  Tlldiai,  Wmikc,  Cat.  Fo:<s.,  17H,  172.S.  Adamantine  Spar  (fr.  India)  Black,  ITS-T  aecording 
to  Greville  and  Kloprotb  jr.  acq,),  Demantspath  Klapr.,  Mtm.  Acad.,  Berlin,  H'S-ST,  Berlin, 
1T!I2:  Bcitr.,L4T,  1795;  Hern.,  Bergm.  J.,  i. -STS,  :i9a,  ITSa  Spath  adamantin  JMamclA.,  J.  da 
Kiys,,  III.  12,  1187;  Hauy,  ib.,  ia3.  Corundnni  G-tvilk,  PhiL  Traus.,  1798.  Corindon  H.,  Tr, 
ixni.    Corindon  harmophaue //    Corindonadamantin  Avn^n.,  Uin.,  i.4:::',  1H07.    Comnd  Gtrm. 

Includes  tbo  kinds  of  dark  or  dull  colors  and  not  transpAront,  colors  light  blue  to  gray,  brown, 
and  black.  Tho  original  adamantine  ^par  from  India  has  a  dark  grayish  smoky-broim  tint,  but 
grevoiBh  or  bluisli  by  transmitted  light,  when  translucent,  and  either  in  distinct  nrystals  olton 
large,  or  clcaTahle-massiTC.  It  is  ground  and  used  as  a  polishing  material  and  beiug  parer,  ii 
superior  in  this  respect  to  emery.  It  was  thus  employed  in  ancient  times,  bothiu  India  BDdBuro|«. 
The  "  Armenian  stone  "  below  is  suppoaod  by  King  to  have  been  corundum  rather  than  emeif. 
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ijmyna,  Smiris,  AgriCy  Foss.,  1546.     Smergcl,  Smiria  ferrea,  Wafl,  Min.,  267,  1747.    Smirgel, 
Schmirgel,  Germ.     £meril  //.»  Tr.,  1801 ;  Corindou  granuleiix  K,  1805. 

lodndes  granular  conmdum,  of  black  or  grajis>li-black  color,  and  contains  magnetite  or  hemn* 
tite  mtiinatelj  miiced.    Feels  and  looks  much  like  a  black  fine-grained  iron  ore,  which  it  was  loi>3 
considered.    There  are  gradations  from  the  evenly  fine-grained  emery  to  kinds  in  which  the 
conmdum  is  in  distinct  crystals.     This  last  is  the  case  with  part  of  that  at  Chester,  Massachusetts. 
Tlie  following  arc  analyses  by  J.  Lawrence  Smith,  taken  from  elaborate  papers  in  the  Am.  J.  Sci., 
U.  X.  354,  XL  53,  xliL  83.   The  columu  of  hardness  gives  the  eflective  abrasive  power  of  the  pow- 
dered mineral,  tliat  of  sapphire  being  100 ;  Mng.  stands  for  Magnetite: 

TL  G.        *1        Mag.      Ca       Si        It 

1.  Sapphire,  India  100        4*06    9751       1-89    0-80    =100-20. 

2.  i?%,  India  90        dl'A'I       l-o9     1-21     =9962. 

8.  Owundum,  Asia  Minor  77         M-88     92*39       1*67      1-12     2-05      l-60=9.S-83. 

65         3  92     87-52       7*50  0vS2  2*01  0-08  =  99-53. 

60         3-60     86-62       8*21  070  3-85  l-I6=101-n4. 

68         3-89     93-12       0-91  102  096  2-80=98-87. 

55  3-91     84-56       7-06  1-20  400  3-i0=99-92. 

Fe 

67  4-.>8  6:'.-50  33-25  0*92  1*61  1-90  =  101 -18. 

56  8-98  70-10  22-21  0*62  4-00  2-10=9903. 
50  3-75  7100  20  32  1-40  412  2-53=99-43. 
53  4-02  63-00  30-12  O'OO  •2-36  3-36  =  98-34. 
47  3-82  77-82  8-62  180  8-13  3-11=99-48. 
46  3-75  68  53  2410  086  3-10  4-72=101-31. 
46  3-74  75-12  13-06  0*72  6-88  3-In=98-88. 
42  4-31  60-10  .S3-20  <r48  1-HO  5-62  =  101-20. 
40  3-89  6105  27-15  1-30  9*03  2  00=101-13. 

33        44-01  50-21     313  und. 

40        .•)0-02  44-11     3-25         " 

39        51.92  42-J6     6'46         '* 

45        74-22  19-31     5*48         " 

—       84  02  9-63     4-81         " 

Dr.  G.  T.  Jackson  makes  the  formula  of  emery  te  ^1,  and  puts  the  mineral  in  the  spinel  family. 
But  neither  microscopic  nor  chemical  investigations  appear  to  sustain  this  view. 

Pyr^  etc. — B.B.  unaltered ;  slowly  dissolved  in  borax  and  salt  of  phosphorus  to  a  clear  glass, 
whidi  is  colorless  when  free  from  iron  ;  not  acted  upon  by  soda.  The  finely  pulverized  mineral, 
after  long  heating  with  cobalt  solution,  gives  a  beautiful  blue  color.  Not  acted  upon  by  acids, 
but  converted  into  a  soluble  compound  by  fusion  with  bisulphato  of  potash  or  soda.  Friction 
excites  electricity,  and  in  polished  specimens  the  electrical  attraction  continues  for  a  considerable 
length  of  time. 

Obt.-This  species  is  associated  with  crystalline  rocke,  as  granular  limestone  or  dolomite, 
gneiss,  granite,  mica  slate,  chlorite  slate.  The  fine  sapphires  are  usually  obtained  from  the  beds 
of  rirers,  either  in  modified  hexagonal  prisms  or  in  rolled  raa8se.«»,  accompanied  by  grains  of  mag- 
netic iron  ore,  and  several  species  of  gems.  The  emery  of  Asia  Minor,  according  to  Dr.  Smith, 
occurs  in  granular  limestone. 

The  best  ruby  sapphires  occur  in  the  Capelan  mountains,  near  Syrian,  a  city  of  Pegu,  and  in  the 
kingdom  of  Ava;  smaller  individuals  occur  near  Bilin  and  Merowitz  in  Bohemia,  and  in  the  sand 
of  the  Expailly  river  in  Auvergne.  Blue  sapphires  are  brought  from  Ceylon;  this  variety  wa^ 
called  Salamsiein  by  "VVemer.  Corundum  oc-curs  in  the  Carnatic  on  the  Malabar  coast,  in  the 
territories  of  Ava,  and  elsewhere  in  the  Kast  Indies ;  also  near  Canton,  China.  At  St.  Gothard, 
it  occurs  of  a  red  or  blue  tinge  in  dolomite,  and  near  Mozzo  in  Piedmont,  in  white  compact  feld- 
spar. Adamantine  spar  is  met  with  in  large  coarse  hexauronal  pyramids  on  the  Midabar  coast,  and  in 
GeUivara,  ^wed^n.  Emery  is  found  in  large  boulders  at  Naxos,  Nicaria,  and  Samos  of  the  Grecian 
jslanda;  also  in  Asia  Minor,  12  ra.  E.  of  Ephcsus,  near  Gumuch-dagh,  where  it  was  discovered 
in  situ  by  Dr.  J.  Lawrence  Smith,  associated  with  margarite,  chloriloid,  pyrite,  calcite,  etc, ;  and 
also  at  Kulah,  Adula,  and  Mxmser,  the  last  --'4  m.  N.  of  Smyrna;  also  with  the  nacrite  (?)  of  Cum- 
berkuid.  England.  Other  localities  are  in  Bohemia  near  Petschau ;  in  the  Ural,  near  Kutharincn- 
borg;  and  in  the  Ilmen  mountains,'  not  far  lrf)m  Miask  ;  Frederick  Valley,  Australia. 

In  N.  America,  in  Maine,  at  Greenwood,  in  cryst.  in  mica  schist,  with  beryl,  zircon,  lepidolito, 
rare.  In  MassachusetlSj  at  Chester,  corundum  and  emery  in  a  largo  and  valuable  vein,  consisting 
mainlj  of  emery  and  magnetite,  associated  with  diaspore,  ripidolite,  margarite,  eta ;  the  oorun- 
dnm  occasionally  in  blue  bi-pyrainidal  crystals.  In  Connecticut,  at  W.  Farms,  near  Litchflold, 
ia  palo  blue  crystals ;  at  Norwich,  with  sillimanite,  rare.  In  New  York,  at  Warwick,  bluish  and 
fimk,  with  spinel,  and  often  in  its  cavities ;  Amity,  white,  blue,  reddish  crystals,  with  ipinel  and 


4. 

u 

Nicaria 

5. 

u 

Asia 

6. 

u 

India 

7. 

11 

it 

8.  Emery, 

Kulab 

9. 

ii 

Samos 

10. 

u 

Nicaria 

11. 

It 

Knlah 

12. 

II 

GumucU 

13. 

11 

Naxos 

14 

il 

Nicaria 

15. 

u 

Gumuch 

16. 

u 

Kulah 

17. 

ti 

Chester 

18. 

It 

i( 

19. 

11 

tt 

20. 

u 

it 

21. 

II 

t( 

140  OXYGEN  COMPOUNDS. 

rutilo  in  gran,  limestone.  Tn  Nno  Jersey,  at  Newton,  bine  crystals  in  gran,  limosloue.  with  grafl» 
grocn  hornblende,  mica,  tourmaline,  rare ;  at  Venion,  near  Stat©  line,  red  crystals,  often  several 
inches  long.  In  Pennsylvania^  in  Delaware  Ck).,  in  Aston,  near  Village  Green,  in  large  crystals; 
at  Mineral  Hill,  in  loose  cryst. ;  in  Chester  Co.,  at  Unionville,  abundant  in  crystals,  some  masses 
weighing  4,000  lbs.,  and  crystals  occasionally  4  in.  long,  with  tourmaline,  margarite,  and  albice. 
In  N.  Carolina,  in  Buncombe  Co.,  blue  massive,  cleavable,  in  a  boulder ;  in  Gaston  Co.,  crystals 
and  massive  corundum.  In  Gtorgia^  in  Cherokee  Co.,  red  sapphire.  In  California^  in  los  Angeles 
Co.,  in  the  dritl  of  San  Francisqueto  Pass.  In  Canada,  at  Burgess,  red  and  blue  crystals.  A  so- 
called  eniery  from  Arrowsic.  Maine,  ground  and  sold  under  this  name,  is  nothing  but  massive 
garnet,  much  of  it  mixed  with  hornblende. 

Red  sapphire  is  the  most  highly  esteemed.  A  crystal  weighing  four  carats,  perfect  in  trans- 
parency and  color,  has  been  valued  at  half  the  price  of  a  diamond  of  the  same  size.  They  seldom 
exceed  half  an  inch  in  length  Two  splendid  red  crystals,  however,  having  the  form  of  the 
pyramidal  dodecahedron,  and  "  de  la  longueur  du  petit  doigt,*'  ^ith  a  diameter  of  about  an  inch, 
are  said  to  bo  in  the  possession  of  the  king  of  Arracan.  Transparent  blue  sapphires  are  some- 
times over  three  inches  long. 

The  sapphire  of  the  Greek  {na-:,^uo  5)  was  the  lapis  lazuli,  which  agrees  with  the  character 
given  it  by  Theophrastus,  Pliny,  Isidorus,  and  others.  Pliny  remarks,  *'S*:pphiru8  coeruleua 
est  cum  purpura,  habcns  pulveres  aureos  sparsos,"  particles  of  pyrite  which  are  frequently  dis- 
seminated through  lapis  lazuli,  looking  liku  gold.  The  ancient  names  applied  to  the  species  have 
already  been  given  in  the  synonymy.    See  further  on  this  subject.  King  on  Precious  Stones. 

C.  U.  Shepard,  after  showing  (Dcscr.  of  Em.  of  Chester,  Mass.,  London,  1865)  that  the  Chester 
emery  is  identical  crystallographically  with  corundum,  takes  the  precaution  to  propose  the  name 
emerile  for  emery,  in  case  it  should  hereafter  be  established  as  a  distinct  species.  But  a  name 
thus  given  has  no  claim  to  recognition. 

Alt. — Corundum  under  some  circumstances  absorbs  water  and  clianges  to  diaspore;  and 
perhaps  also  to  the  mica-like  mineral  margarite.  It  is  also  replaced  by  silica,  forming  quartz 
pseudomorphs. 

Artif. — Formed  in  crystals  by  exposing  to  a  high  heat  4  pts.  of  borax  and  1  of  sdumina  (Ebel- 
men);  by  decomposing  potash  alum  by  charcoal  (Gaudin);  by  subjecting  in  a  carbon  yessel 
tluorid  of  aluminum  to  the  action  of  boric  acid,  the  process  yielding  large  rhombohedral  plates 
(Deville  &  Caron) ;  by  addition  to  the  last  of  tluorid  of  chromium,  affording  the  red  sapphire  or 
ruby,  or  with  less  of  the  fluorid  of  chromium,  blue  sapphire,  or  with  much  of  this  chrome  fluorid, 
a  fine  green  kind ;  by  action  of  cldorid  of  aluminum  on  lime  (Daubree). 

180.  HEMATITB.  'Atfiarirrn  [=Blood-8tone]  pt  Theophr.,  825  B.a;  Dioscor,^  v.  143,  A.a 
40.  Hssmatites  pt  Plin,^  xxxvi  28,  38,  A.  D.  77.  (1)  Galense  genus  tertiom  omnia  metalli 
inanissimum,  Gem^,  Eisenglanz,  (2>  Haematites  pt.=  (rerm.  Blutstein,  Glaskopf,  Agric^  Interpr., 
465,  468,  1546.  (1)  Speglande  Jernmalm,  Minora  ferri  specularis,  (2)  Hismatites  ruber,  (3) 
Ochra  rubra.  Wall,  259-266,  1 747.  Rotheisenstein.  (1)  Jammalm  tritura  rubra,  Speglande 
Eisenglimmer,  (2)  Haematites  ruber,  (3)  Ochra  pt,  Cronst,  178-185,  1758.  Specular  Iron;  Bed 
Hematite,  Red  Ochre.  Fer  spcculaire,  (2)  Hematite  rouge.  Sanguine,  Fr.  (1)  Eisenglanz,  (2) 
Both  Eisenstein,  Rother  Gkskopf,  Rother  Eisenrahm,  Wem.^  Bergm.  J.,  1789.  Iron  01anoe, 
Red  Iron  Ore,  Red  Oxyd  of  Iron,  Micaceous  Iron  Ore.  (1)  Fer  oligiste,  (2)  Fer  oxyde  rouge, 
II.,  Tr.,  1801.    Hamatit  Havsin,,  Haid.  Ilandb.,  652,  1846,  Hausm.  Handb.,  282,  1847. 

Rliombohedral.  E  A  7?r=S6°  10',  0  A  7?=122°  30' ;  a=l-3591.  Ob- 
served planes :  rhombobedrons,  -j^,  ^,  ^,  4?  i?  1  (^0>  f  1  ^f  ""^5  "^j  HJ>  HI"? 
-1,  -i,  -4,  -},  -i,  -I,  -i ;  scalenobedrons,  \\  f ,  1\  ^\  4',  4^^^  4*,  -\\  ^\ 
-2*;  pyramids,  "^-2,  f-2,  |-2,  J^2,  4-2;  prisms  /,  t-2,  i-f,  %-\\  and  the 
basal  plane  0, 

0  A     2=107°  40'  2  A  2=68°  47'        R  A  f  2=154°  2' 

(>Af2=137  49  5  A  5=61  34  .      7^a|=143  55 

O  A  J-2=118  53  J  A  ^=143  7  ii?  A  t-2=136  55 

O  A  1»=103  32  I  A  1=115  22        1»  A  i-2=162  41 

Cleavage:  parallel  to  Ii  and  O :  ojften  indistinct.  Twins:  composition- 
fece  jB/  also  O  (f.  145 a).    Also  columnar — graimlar,  botrjoidal,  and  stalao 
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titic  shapes;   also  lamellar,  laminre  joined  parallel  to  0^  and  variously 
bent — ^thick  or  thin ;   also  granular,  friable  or  compact. 

H.=5'5 — 6*6.     G.=4'5— 5*3;  of  some  compact  varieties,  as  low  as  4*2. 
Lustre  metallic  and  occasionally  splendent ;  sometimes  earthy.    Color  dark 
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YeBuyias. 


144 


145 


145a 


Elba. 


Elba. 


Bteel-gray  or  iron-blacfe ;  in  very  thin  particles  blood-red  by  transmitted 
light;  when  earthy,  red.  Streak  cherry-red  or  reddish-brown.  Opaque, 
except  when  in  very  thin  laminae,  which  are  faintly  translucent  and  blood- 
red.  Fracture  subconchoidal,  uneven.  Sometimes  attractable  by  the 
magnet,  and  occasionally  even  magnetipolar. 

CoBim  ▼■'• — Sesquioxyd  of  iron,  Po=: Oxygen  30,  iron  70=  100.  SometimoB  containing  tita- 
liiuinand  magnesium. 

loatabul^  crjstalline  hematite  from  Vesuvius,  Rammelsberg  found  (Pogg.,  cvii.  453)  f^e  3-11 
and Mg 074;  it  was  magnetic,  and  G.=5'30o;  the  hematite  muyliave  contained  some  magnetite 
u  imparity.  Some  hematite  contains  titanium.  Crystals  from  Kragcroe  afforded  Rammelsberg 
(Pogg^  dT.  528)  Pe  93-63,  ti  3*55,  t'o  8-2()  =  100*44= f^e  f  i+  13  Fe,  or  (Fe  Ti)'  0*4-13  3Pe. 

The  Tarieties  depend  on  textiu'e  or  state  of  aggregation,  and  in  some  cases  the  presence  of  im- 
porides. 

Var.  1.  Specular.  Lustre  metallic,  and  crystals  often  splendent,  whence  the  name  specula)'  iron, 
(^)  When  the  structure  is  foliated  or  micaceous,  the  ore  is  called  micaceoutf  hematite. 

'i.  Compact  columnar;  or  fibrous.  The  masses  often  long  radiating;  lustre  submetallic  to 
snetallic;  color  brownish-red  to  iron-black.  Sometimes  called  red  hcmatiiey  the  name  hematite 
UDOQg  the  older  mineralogists  including  the  fibrous,  stalactitic,  and  other  solid  massive  varieties 
Df  this  species,  limonite,  and  turgite 

8.  Red  CMtreous.  Red  and  earthy.  Often  specimens  of  the  preceding  are  red  ochreous  on  some 
parts.   Reddle  and  red  chcUk  are  red  ochre,  inixe<i  with  more  or  less  clay. 

4.  Clay  Iron-Hionc;  Argillaceous  hematite,  llard,  brownish-black  to  reddish -brown,  heavy 
stone;  often  in  part  deep-red ;  of  submetallic  to  unmetallic  lustre;  and  affording,  like  all  the  pre- 
ceding, a  red  streak.  It  consists  of  oxyd  of  iron  with  clay  or  sand,  and  sometimes  other  impur- 
ities, (h)  When  reddish  in  color  and  jasper-like  in  texture,  often  called  jaspery  clay  iron-stone. 
{c)  Wlien  oolitic  in  structure  (consisting  of  minute  fiattened  concretions),  it  is  the  lenticular  iron 
on. 

ItaHnfte  is  a  schist  resembling  mica-schist,  but  containing  much  specular  ore  in  grains  or  scales, 
or  in  the  micaceous  form. 

Breithaapt  states  that  some  rhombohedrons  of  hematite  have  a  magnetic  axis  crossing  obliquely 
the  vertical  axis,  passing  between  two  opposite  lateral  angles  (B.  H.  Ztg.,  xxv.  149) ;  and  further, 
that  the  three  cleavages  of  the  rhombohedron  are  not  quite  equaL 

Pyr.,  etc — B.B.  infusible;  on  charcoal  iu  R.F.  becomes  magnetic;  with  borax  in  O.F.  gives  a 
bead,  which  is  yellow  while  hot  and  colorless  on  coohng;  if  saturated,  tho  betid  appoan  red  whilt 
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hot  and  yellow  on  cooling ;  in  R.F.  gives  a  bottle-green  color,  and  if  treated  on  charoool  witi 
metallic  tin,  aspumcs  a  vitriol-green  color.  "With  soda  on  charcoal  in  R.F.  is  reduced  to  a  gray 
magnetic  metallic  powder.     Soluble  in  concentrated  muriatic  acid. 

Obs. — This  ore  occurs  in  rocks  of  all  ages,  The  specular  variety  is  mostly  confined  to  crystal* 
line  or  metamorphic  rocks,  but  is  also  a  result  of  igneous  action  about  some  volcanoes,  as  at  Vesu- 
vius. Many  of  the  geological  formations  contain  the  argillaceous  variety  or  day  iron-stone,  which 
is  mostly  a  marsh-formution,  or  a  deposit  over  the  bottom  of  shallow,  stagnant  water ;  but  this 
kind  of  clay  iron-stone  (that  giving  a  red  powder)  is  less  common  than  the  corresponding  variety 
of  limonitoor  siderite.  The  beds  that  occur  in  mctamorpliic  rocks  are  sometimes  of  very  great 
thickness,  and,  like  those  of  magnetite  in  the  same  situation,  have  resulted  from  the  alteration  of 
stratified  beds  of  ore,  originally  of  marsh  origin,  which  were  formed  at  the  same  time  with  tlie  enclos- 
ing rocks,  and  underwent  m<'tamorphism,  or  a  change  to  the  crystalline  condition,  at  the  same  time. 

Beautiful  crystallizations  of  this  species  are  brought  from  the  island  of  Elba,  which  has  afforded 
it  from  a  very  remote  period,  and  is  described  by  Ovid  as  "  Insula  inexhaustis  chalybdum  geneross 
metallis."  The  surfaces  of  the  crystals  often  present  an  irised  tarnish  and  brilliant  lustre ;  the 
faces  0  and  ^  are  usually  destitute  of  this  tarnish  and  lustre,  and  may  therefore  assist,  when 
present,  in  determining  the  situation  of  other  planes  when  the  crystal  is  quite  complex.  St 
Gothard  affords  beautiful  specimens,  composed  of  crystallized  plates  grouped  in  the  form  of  rosettes 
{Eisenrose),  and  accompanying  crystals  of  feldspar.  Near  Limoges,  France,  it  occurs  in  large 
crystals.  Fine  crystals  are  the  result  of  volcanic  action  at  Etna  and  Vesuvius,  and  particularly  in 
Fossa  Cancharone,  on  Monte  Sorama,  where  it  incrusts  the  ejected  lavas ;  also  formed  in  most 
recent  eruptions  about  the  fumeroles ;  in  that  of  1 855,  in  fine  crystallizations  about  the  fumarolee 
some  so  thin  as  to  be  blood-red  by  transmitted  light  (Scacchi).  Arendal  in  Norway,  Longban  in 
Sweden,  Framont  in  Lorraine,  Dauphiny,  and  Switzerland,  also  Cleator  Moor  in  Cumberland, 
afford  splendid  specimens.  Red  hematite  occurs  in  reniform  masses  of  a  fibrous  conccntaic 
structure,  near  Ulvcrstone  in  Lancashire,  in  Saxony,  Bohemia,  and  the  Ilarz.  In  Westphalia  it 
occurs  as  pseudomorphs  of  calcite.  In  Brazil  it  is  associated  with  quartz.  In  Chili  there  are 
immense  beds. 

In  N.  America^  widely  distributed,  and  sometimes  in  beds  of  vast  thickness  in  rocks  of  the 
Azoic  age,  as  in  the  Marquette  region  in  northern  Michigan ;  and  in  Missouri,  at  the  Pilot  Knob 
and  the  Iron  Mtn. ;  the  former  650  feet  higli,  consisting  mainly  of  an  Azoic  quartz  rock,  and  hav 
ing  specular  iron  in  the  upper  part,  the  iron  ore  in  heavy  beds  interlaminated  with  quartz ;  the 
latter  200  feet  high,  and  consisting  at  surface  of  massive  hematite  in  loose  blocks,  many  10  to  :20 
tons  in  weight ;  in  Arizona  and  New  Mexico. 

Besides  these  regions  of  enormous  beds,  there  are  numerous  others  of  workable  value,  cither 
crystallized  or  argillaceous.  Some  of  these  localities,  interesting  for  their  specimens,  are  in  nortliem 
New  York,  at  Gouvemeur,  Antwerp,  Hermon,  PMwards,  Fowler,  Canton,  etc.;  Woodstock  and 
Aroostook,  Mo. ;  at  Ilawley,  Mass.,  a  micaceous  variety ;  at  Piermont,  N.  H.,  id. ;  in  New  York, 
in  Oneida,  Herkimer,  Madison,  Wayne  Cos ,  a  lenticular  argillaceous  var.,  constituting  one  or  two 
beds  in  the  Upper  Silurian ;  the  same  in  Pennsylvania,  and  as  far  south  as  Alabama ;  and  in 
Canada,  and  Wisconsin  to  the  west ;  in  North  and  South  CaroUua  a  micaceous  variety  in  schistose 
rocks,  constituting  the  so-called  specular  scJtist^  or  itaJbiriU, 

This  ore  affords  a  considerable  portion  of  the  iron  manufactured  in  different  countries.  Th« 
varieties,  especially  the  specular,  require  a  greater  degree  of  heat  to  smelt  than  other  ores,  but  the 
iron  obtained  is  of  good  quality.  Pulverized  red  hemutite  is  employed  in  polishing  metals,  and 
also  as  a  coloring  materiaL  This  species  is  readily  distinguished  from  magnetite  by  its  red  streak, 
and  from  turgito  by  its  greater  hardness  and  its  not  decrepitating  before  the  blowpipe. 

Named  hematite  from  ai/*a,  bloody  it  seeming,  says  Theophrastus,  as  if  formed  of  concreted  blood. 
This  old  Greek  author  speaks  alterwards  of  a  second  kind  of  hematites  ('Ai/irtT«ri»?  fii^i/),  which 
was  of  a  yellowish-white  color,  probably  a  yellow  ochro,  an  impure  form  of  limonite,  the  species 
long  called  brown  henioiUe* 

Alt. — By  deoxydation  through  organic  matter  forms  magnetite  or  protoxyds ;  and  from  the  latter 
comes  spathic  iron  by  combination  with  carbonic  acid ;  or  by  further  deoxydation  through  sul- 
phuretted hydrogen  forms  pyrite.  By  combination  with  water  forms  limonite.  Limonite,  mag- 
netite, and  pyrite  constitute  occurring  pseudomorphs  after  hematite. 

Arti£ — Formed  in  crystals  by  the  action  of  steam  on  chlorid  of  iron,  regarded  as  the  probable 
method  of  origin  of  the  hematite  of  lavas ;  also  by  the  action  of  perchlorid  of  iron  on  lime 
(Daubree);  by  the  action  of  a  stream  of  muriatic  acid  gas  on  Fe,  the  application  being  made  very 
slowly,  lest  the  3Pe  be  all  converted  to  chlorid. 

ISOA.  Martite.  (Martit  Breith.,  Char.,  233,  1832).  Martite  is  sesquioxyd  of  iron  under  an 
isometric  form,  occurring  in  octahedrons  like  magnetite  (f.  2),  and  supposed  to  be  pseudomor- 
phous,  mostly  after  magnetite.  1I.=6  — 7.  G.=4*80y— 4*832,  Brazil,  Breith.;  4'ii5,  Puy  de 
Dome;  4-35,  Frassem,  Devalquo;  5*15,  Brazil,  Ramm. ;  5*33,  Monroe,  N.  Y.,  Hunt  Lustre  Bub- 
metallic.  Color  iron-black,  sometimes  with  a  bronzed  tarnish.  Streak  rcddish-brovm  or  puiplish? 
brown.    Fracture  conchoidal    Not  magnetic,  or  only  feebly  sa 
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The  crystals  are  sometiiAes  imbedded  In  the  massive  scsquiozyd.    They  are  distinguished  from 
■Hkgnetite  by  the  red  streak,  and  very  feeble,  if  auj,  action  on  the  magnetic  needle. 

Foand  at  the  localities  mentioned ;  also  in  Vermont  at  Chittenden  ;  in  the  Marquette  iron  region 
aoQth  of  L.  Superior,  where  crystals  are  common  in  the  ore,  as  if  all  of  it,  or  the  greater  part,  were 
martite ;  Bass  lake,  Canada  West ;  at  Monroe,  N.  Y.,  in  a  rock  containing  quartz,  feldspar,  and 
liombleiidc,  and  imbedded  in  each  of  these  minerals ;  in  Moravia,  near  Schonbcrg,  in  granite. 

The  martlte  of  Monroe  contains  some  Fe,  Brush.  The  octahedral  crystals  from  Oiittenden,  Vt, 
loeording  to  D.  Olmstead,  are  part  true  magnetite,  with  a  black  powder :  part  give  a  sUghtly  red- 
dish streak,  with  little  i'o ;  and  part  give  a  red  powder  and  contain  no  i'e. 

"Whether  the  crystals  of  martite  are  original  crystals  or  pseudomorphs  is  still  questioned;  but 

the  latter  seems  to  be  the  most  probable  view.    Pseudomorphism  after  magnetite  would  imply 

thai  the  Marquette  ore  bed  was  once  all  magnetite  in  composition,  Fe'  0*,  and  has  been  changed 

toti«  sesquioxyd,  Fe'  0',  by  an  addition  of  oxygen.     Ranimolsberg  found  I  -83— 2-oO  p.  c.  of  prot- 

csydof  iron  in  the  Brazil  crystals.    The  octahedrons  from  the  fuineroles  of  Vesuvius  afforded 

lUmmelsberg  (Min.  Ch.,  159)  Fe  92-91,  ^'e  617,  Mg  0-82— v»i»  00.     The  crystals  from  Frassem, 

fiance,  contain  0*2  p.  a  of  sulphur,  whicb  suggests  that  theso  may  be  pseudomorphs  after  pyrite, 

181.  MENACCANITI].  Specular  Iron  pt.,  Eisensand  pt,  of  last  cent  Menachanite  (fr. 
CiJnwall)  Wm.  McGregor,  J.  de  Phys.,  72,  152,  1791,  Crell's  Ann..  1791,  and  Kirwan's  Min., 
1196  (making  it  to  consist  of  iron  and  an  ozyd  of  a  probably  new  metal).  Eisenhaltige 
Titanera,  Menakanit  (fr.  Cornw.)  Klapr.,  Beitr.,  ii.  22G;  (fr.  Aschaffenberg)  ib.,  232,  236,  1797. 
•ntaneoxyde  fenrifore  //.,  Ti.,  I  HOI.  Manakon  Karst,  Tab.,  74,  1808.  TitaneisensUiin,  Titan- 
own,  Germ,  Titanic  or  Titaniferous  Iron.  Crichtonito  (spt-lt  Craitonito)  Bourn.,  Cat,  430^ 
1813.  Azotomes  Eisenerz  (fr.  Gastcin)  Mohs,  Grundr.,  ii.  4C'2,  lH.i4.  =  Kibdelophan  v.  Koh.y 
Sdnreig.  J.,  Ixiv.  1832.  Ilmenit  (fr.  L.  Ilmen)  -4.  T.  Kup/er,  Kastn.  Arch.,  x.  1,  »827.  Mohsite 
(fr.Danphino) -Levy,  PhiL  Mag.,  L  221,  1827.  Hystatisches  Eisenerz,  Uystatito  (fr.  Arendal), 
Attft.,Uib^  H  1830,  Char.,  236,  1832.  BasanomeUin  (fr.  St  Gothard,  =  Eiseuroso)  v.  Kob., 
Gnmdr.,  318,  1838.  Washingtonite  (fr.  Conn.)  Shep.,  Am.  J.  Sci.,  xliii.  364,  1842.  Titiniofer- 
rite  Chapm.,  Min.,  1843.     Paracolumbite  (fr.  Taunton)  Shep.,  ib.,  II.  xii.  209,  1851. 

Ehorabohedral:  tetartoliedral  to  the  hexagonal  type.     Ji  A  ii?=85°  40' 
-86°  10',  86°  5',  Kose  and  Descloizeaux,  85°  59',  Mohs.    Observed  planes : 
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rhomboliedrons,  |,  1(/j?),  -5,  -f ,  -2,  -J ;  pyra- 
mids, -1-2,  4-2,  ^^2,  which  are  heniiliedral ;  also 
/,  i-2,  O.  Angles  nearly  as  in  hematite  :  0  A  Ii 
=  122°  23',  and  Ii  A  f  2=154°  0'  when  Ii  A  Ii= 
8G°.  Often  a  cleavage  parallel  with  the  terminal 
plane,  but  properly  due  to  planes  of  composition. 
Crystals  usually  tabular.  Twins:  composition- 
face  0  ^'  sometimes  producing,  when  rei)eatcd,  a 
form  resembling  f.  144.     Often  in  thin  plates  or 

laminae ;  in  loose  grains  as  sand. 
H.=5— 6.    G.=4'5— 5.     Lustre  submetallic.    Color  iron -black.    Streak 

Bubmetallic,  powder  black  to  brownish-red.     Opaque.     Fracture  conchoi- 

dal.   Influences  slightly  the  magnetic  needle. 

Ck>mp.,  Var. — (Ti,  Fe)'  0'  (or  hematite,  with  part  of  the  iron  replaced  by  titanium),  the  pro 
portion  of  Ti  to  Fe  varying.     Rammelaberj!^  writes  the  formula  Fe  Ti  +  w  ^c,  whic))  is  equivalent 
to  {j  Fe-i- j  Ti)'  O'+ai  Fe*  0',  the  Fo'  0'  being  in  varying  proportions.     Sometimes  also  contain- 
ing magnesia  or  manganese,  whence  the  more  general  formula  (Ti,  Fe,  Mn,  Mg)'  0'. 

The  raricties  recojrnized  arise  mainly  fro'n  the  proportions  of  iron  to  titanium.  Tlioy  have 
been  named  as  follows,  commencing  with  that  containing  the  most  titanium.  No  satisfactory 
external  distinctions  have  yet  been  made  out : 

1.  Kibdelophane.  About  30  p.  c.  titanium  (anal  1).  In  crystals,  but  usually  massive,  or  in  thus 
piatefl;  R\B=sy  59';  G.=4-661,  fr.  Gastein,  Mohs;  4-723— 4-735,  ib.,  Breith. 

1  Crichhniie.    Composition  essentially  like  that  of  the  preceding  (anal.  2  and  23).    In  acute 
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rhombohedrona,  with  basal  deavage;  EaE=S6°  62f ;  -6  A  -6=61''  2*7';   G.=4*79,  trom  8L 
Cristophe  (original);  4*689,  same  compound  fVom  Ingelsberg,  Ramm.  (anaL  23);  lustre  bright 

3.  Jlmenite.  26-*-30  p.  c.  titanium,  and  near  the  preceding  in  composition,  but  containing  man 
seequiozyd  of  iron  (anal.  3-6,  27).  Crystallized  and  massive;  B  A  B=Sb^  43';  G. =4*895,  fir 
Ilmen  Mts.  (original),  Breith ;  4*81— 4*873,  ib.,  Ramm.  For  same  compound  fr.  Egersund,  4*741 
— 4*791,  Ramm.;  fr.  Krageroe  4*701. 

4.  Menaccanite.  About  25  p.  c.  of  titanium,  and  with  more  sesquiozjd  of  iron  than  in  the 
preceding  (anaL  7-10,  28,  29).  Massive,  and  in  grains  or  as  a  sand  (Eisensand).  6.='4*7— 4*8, 
tr.  near  Meuaccan,  Cornwall  (orig.).  Similar  compound  from  Iserwiese,  4*676—4*752,  Bamm. 
(Iserine  ?)  • 

6.  ffyskUUe.  16—20  p.  c.  titanium,  and  much  Fe  (anal.  11-14).  E  A  ^=86"  10';  G.=5,  fr. 
Arendal  (orlg.).  Waskingtoniie  belongs  here  (anal.  13,  14.  .SO).  Occurs  in  large  tabular  raUier 
dull  crystals ;  B  A  i?=86''  approximately ;  G.=4*963,  fr.  Westerly,  B.  L,  and  6*016,  fr.  litchfleM, 
Ot  (orig.),  Sliepard;  for  latter,  4986,  Ramm. 

6.  Uddevaliite  D.  About  10  p.  a  titanium  and  70  p.  c.  of  Fe  (anal  16).  The  Aschaffenberg 
titanic  iron  is  near  this.    It  occurs  massive  and  in  plates,  and  has  G.=4*78. 

7.  Basanoiuelan  (Eisenrose  of  the  Alps).  6  to  8  p.  a  Ti,  and  75  to  83  of  Fe  (anaL  17).  G  = 
4*95 — 6*21.    It  is  properly  a  titaniferous  hematite. 

8.  Krageroe  hematite.    Containing  less  than  3  p.  c.  of  titanium  (anaL  36). 

9.  Magnesian  Mefimccanite ;  Jt*icroianite  D.  Contains  10  to  15  p.  c.  of  magnesia^  anal.  24 ;  formula 
(^e,  Mg)  Ti;  G.=4'293 — 1*318.    Named  fVom  rcToo^,  UUer,  in  allusion  to  the  magnesia. 

The  Mohsiie  is  of  uncertain  locality  and  composition.  The  occurring  rhombohedron  afibrda  the 
angle  73''  45'  (Levy);  crystals  tabular;  in  twins;  no  cleavage  observable. 

The  loose  Ironsand  of  Iserwiese,  called  iserine^  is  in  part,  at  least,^  in  isometric  octahedrons ; 
and  the  irappisches  Eisenerz^  Breith.,  is  similar.    See  Iserwe  beyond. 

Paracolumbite  is  an  iron-black  mineral  from  1  m.  ti.\V.  of  Taunton,  Mass.,  having  H.  about  6. 
Pisani  has  proved  it  to  bo  of  this  species.     He  found  G. =4*353,  H.  4*5. 

Analyses  :  1,  v.  Kobell  (Schw.  J.,  Ixiv.  59,  245);  2,  Marignac  (Ann.  Ch.  Phys.,  IIL  xiv.  60);  3, 4j 
Mosander  (Ak.  H.  Stockh.,  1829,  220,  Pogg^  xix.  211);  5,  Delesse  (Th^e  sur  Tempi  de  TanaL, 
etc,  p.  46);  6,  H.  Rose  (Pogg.,  liL  163);  7,  v.  Kobell  (L  c.);  8-12,  Mosander  (L  c);  13,  Kendall 
(This  Min.,  2d  edit.,  527);  14,  Marignac  (L  c);  15,  Plantamour  (J.  pr.  Ch.,  xxiv.  802);  16-18,  t. 
Kobell  (La);  19,  T.  S.  Hunt  (Rep.  G.  Can.,  1849,  1850,  105,  and  1863,  501);  20,  J.  Muller 
(Jahrb.,  1859,  775);  21,  22,  Damour  (Ann.  Ch.  Phys.,  IL  445);  23-35,  Rammelsberg  (Pogg.,  d?. 
497,  and  Min.  Ch.,  406): 
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1.  Gastein,  KibdeL 

2.  St  Christophe,  OrichL 

3.  Bmen  Mts.,  Jlmenite 
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6.  £gersund  " 

7.  "  Menace 
8. 
9. 

10. 

11.  Arendal,        Hystatiie 

12.  " 

13.  Litchfield, 
14. 

15.  UddewaUa,     Titan.  I. 

16.  Aschaffenbcrff,   " 

17.  Scnweiz,     Basanom, 

18.  "         Titanic  I, 

19.  St  Paul's,  Canada 

20.  Mazhoven,  Bav. 

21.  Antioquia,  R.  Chico 

22.  *'        Cionaga 
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(( 
11 
(i 
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69*00 

52*27 

46*92 

46*67 

45*4 

43*73 

43*24 

42*57 

41*08 

8904 

24*19 

28*59 

25*28 

22*21 

15*56 

14*16 

12*67 

10*0 

48*60 

51-60 

57*09 

48*14 


Sp.  gr. 

28.  Ingelsberg  4*689 

24.  Warwick,  N.  Y.  4*313,  4*293 

25.  Ihnen  Mts,  4*81,  4*878 

26.  Elgersund  4*744,  4*701 


4*25 
1*20 
10*74 
14*71 
40*7 
42*70 
28*66 
23*21 
25*93 
29*16 
53*01 
58*51 
51*84 
5907 
71*25 
75*00 
82*49 
88*5 
10*42 


Ti 

53*03 
67*71 
45*93 
61*80 


36*00 

46*53 

37*86 

35*37 

14*1 

13-57 

27*91 

29*27 

29*04 

27*23 

19*91 

18-90 

22*86 

18*72 

11*32 

10*04 

4*84 

1*5 
87*o6 
41*79 
42*11 
60*17 

Fe 

2*66 

14*30 
8*87 


1*65 

2*73     1*14 
2*39     0*60 


Oa 


0*21 


0-80 
1*69 


1*22 
1*94 
2-30 
0*68 
1*10 


0*80 

tr. 

3*60 


.=  100KobelL 
=100  Marignac. 
=99*39  Mosander. 


0*-25,  '^T  0*38,  Si  2*8(i=100*17M. 
0*5,  Sn  0*5,  l>b  0*2=101*4  DeL 
=100  Rose. 

.=99*81  KobelL 
0*50,  <6r  0*33,  Si  l*66=98-76  M. 
0*49,  l't,€e  0*68,  Si  0*07  =99*18  M. 
0*90,  €r  0-12,  Si  0  81=99*13  M. 
0*83,  Si  1*17=99*29  M. 
0-86,  <gr  0*44,  Si  1*88=100*28  M. 

=99*98  KendalL 

=100  Marignaa 

F.  SL  loss  1*87  Plantamour. 

.=  100  KobelL 

=100  KobelL 

=10o  KobelL 

=99*68  Hunt 

0*30,  ^1,  Si  2*47=100*16  MtUler. 

=  1  Oo  Damour. 

=100  Damour. 


88*30  4*80     1*65=99*94 

26*82  0*90  18*71=99*14 

36*62  2*72     0*69=100*06 

39*83  ir.      0*40=100*40 


i'e¥i.*Fe 

1  :  0 
1  :  0 
6:  1 
0  :  1 
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Ratio. 

Sp.gr. 

ft 

Vc 

fe 

Mn 

Mg 

feTiiPe 

V.  KngerOe 

4-701 

46-92  • 

11-48 

39*82 

1-22=99*50 

9  :  1 

S&  Iserwieae 

4-752 

37-13 

28-40 

29-20 

8*01 

2-97  =  100-71 

8  :  1 

29.          "  • 

4-076 

42*20 

23-86 

80-67 

1-74 

l-57=»9*44 

3  :  1 

Sa  Litdifield,  Gt. 

4-986 

23-72 

53-7] 

22*39 

0-26 

0-50=100-57 

1  :  1 

31.  SBenach 

6-060 

16*20 

69-91 

12-60 

0*77 

0-55=100  03 

1  :  2 

tL  Snaram 

4-948 

10-02 

77-17 

8-52 

1-33,  3tl  1*46=98-50 

1  :  4 

t^  Binneu  VaL 

6-l*>7,  5-150(1)  9-18 

81*92 

8-60 

— .^ 

=99*70 

1  :  4 

34.  8t  Gothard 

6-1H7,   5*209 

9*10 

83  41 

7-68 

0-44 

ir,  =100-68 

1  :  4 

35.  Xragerue 

5-2406 

3-55 

98*63 

2-26 

=100-44 

]   :  13 

With  tiie  analyses  23  to  85  the  ratio  of  j^e  ft  to  Fe  is  given  in  the  last  column,  from  Rammelsberg, 
ibo  writes  the  formula  for  23,  24,  Pe  ft ;  for  25,  6  ^e  ti  +  3Pe ;  for  26,  9  ^e  ft-+-l?e,  and  so  on. 
Bntcilciilating  the  ratio  between  the  metals  oombined  and  the  oxygen,  for  these  same  analyses, 
■^have: 


Metals. 

Ozygen. 

Ratio. 

Metals. 

Oxygon. 

Ratio. 

Anal  23. 

21-77 

82-11 

1  :   1*48 

Anal.  30. 

20-52 

30-80 

1  :  1*60 

'*     24. 

22*71 

84-64 

1  :  1-52 

"     31. 

20*29 

30*62 

1  :  1-61 

"     25. 

20-67 

31*55 

1   :  1*60 

"     32. 

20*14 

30-29 

1  :  1-50 

"     2rt. 

20-09 

3211 

1  :  1*60 

"     33. 

20-07 

30*14 

1  :  1*50 

"     27. 

20*58 

31-48 

1  :  1*58 

"     34. 

20-23 

30-41 

1  :  1-60 

«     28. 

21-17 

31-67 

1  :  1-50 

"     35. 

20-13 

30-22 

1  i  1*50 

"     29. 

20*62 

31*64 

1  :  1-54 

These  ratios  are,  with  two  or  three  exceptions,  almost  exactly  2 : 3,  which  shows  stiU  better 
thsttbey  correspond  with  the  general  formula  R'  0'.  Analyses  1  to  22  afford  this  same  ratio  and 
fonnola.  Rose  made  the  formula  m¥i  +  n  Pe,  assuming  that  the  ^e  obtained  in  the  analyses 
arose  from  the  oxydation  of  a  supposed  titanic  oxyd  (Ti*  0*)  at  the  expense  of  the  Fe.  This 
Tiew  is  not  s jstained,  since  it  has  I>een  proved  that  the  f'e  exists  as  such  in  the  ore. 

For  other  analyses :  fr.  Harzburg  in  Gabbro,  Streng,  B.  II.  Ztg.,  xxiil  55 ;  fr.  Cape  do  Verd 
Wes^SUra,  C.  R.,  Ixv.  1867;  fr.  Lobaiier  Berg,  E.  Calberla,  Ber.  Iris  Dresd.,  1866,  136. 

Panuolumbiie  afforded  Pisnni  ft  35*66,  Fo  3-48,  :^e  39-08,  M  gl*94,  C'a  206,  ^i  and  insoluble 
matters  10*66^  %1  7-66  (Am.  J.  ScL,  IL  xxxvii.  359).  It  is  so  mixed  with  the  gangue  that  it  is  ex- 
tremely difficult  to  obtain  it  pure.  A  meuaccanito  found  at  Rajamaki,  Finland,  contains  some  coluni- 
bicadd  replacing  part  of  the  titanic  (Pogg.,  cxxii.  615). 

Pyr.,  etc. — B.B.  infusible  in  0  F.  although  slightly  rounded  on  the  edges  in  R.F.  With  borax 
and  salt  of  phosphorus  reacts  for  iron  in  O.F.,  and  with  the  latter  tiux  assumes  a  more  or  less  in- 
tense brownish-red  color  in  R.F. ;  this  treated  with  tin  on  charcoal  changes  to  a  violet-red  color 
when  the  amount  of  titanium  is  not  too  small.  The  pulverized  mineral,  heated  with  muriatic  acid, 
is  slowly  dissolved  to  a  yellow  solution,  which,  tiltoredfrom  the  undecomposed  mineral  and  boiled 
with  the  addition  of  tin-foil  assumes  a  beautiful  blue  or  violet  color.  Docomposed  by  fusion  with 
btsolphate  of  soda  or  potash. 

Obs.— The  principal  European  localities  of  this  species  have  been  enumerated  above.  One  of 
the  most  remarkable  is  at  Krageroe,  Norway,  where  it  occurs  in  veins  or  beds  in  diorite,  which 
sometimes  afford  crystals  weighing  over  1 6  pounds.  Fine  crystals,  sometimes  an  inch  in  diameter, 
oocnrin  Warwick,  Amity,  ond  Monroe,  Orange  Ck).,  N.  Y,  imbedded  in  serpentine  and  white  lirae- 
stoQc,  wid  associated  witli  spinel,  chondrodite,  rutile,  eta  ;  also  4  m.  west  of  Edcnville,  and  near 
Greenwood  furnace  with  spinel  and  chondrodite ;  also  at  Chester  and  South  Royalston,  Mass. 
Vast  deposits  or  beds  of  titanic  ore  occur  at  Bay  St.  Paul  in  Canada,  in  syenite :  one  bed,  90  feet 
thick,  oouiinues  on  iu  view  for  300  feet,  and  probably  far  beyond ;  also  in  the  Seiguory  of  St. 
Francis,  Beauce,  mixed  with  magnetite  as  a  bed  4.>  feet  thick  in  serpentine ;  G.=4*56— 4*66;  also 
with  labradorite  at  Chateau  Richer.     Grains  are  found  in  the  gold  sand  of  California. 

181A.  ISEBITE.  (Titaneiseusteiu  pt.,  Magnetischer  Ei.ien-Sand  pt.,  Wern.  Iserin  (fr.  Iser) 
Wcr/J.  Lotztes  Min.,  26,  52,  1817,  Iloffm.  Min.,  iv.  '258,  1817.  Oktaedri:  ches  Titaneisen-Oxyd 
Wem.  Iserin  BreOfUy  Char,  51,  1820.  Iloxaedrisches  Eisen-Erz  ifo/w,  Min.,  436,  1«39.)  Iserite 
is  sapposed  to  be  isometric  titanic  iron,  and,  like  martite,  to  be  pseudomorphous.  Forms  like  f. 
%  5,  6,  8. 

^tlyses:  1,  Rammelsberg  (Min.  Ch.,  419);  2,  v.  Hauer  (Ber.  Ak.  Wien,  xix.  350);  8,  Edwardfl 
(^p.Brit  Assoc,  1855);  4,  Vogel  and  Rischauer  (Jahresb.,  1856,  840): 

t\  Pe  t^e  Mg 

llserwieae  67-19        15*67  2600         1-94=100-60  Ramm. 

2.  Plattensee,  Hung.  30-71        4993  18*88        3-79=103*31  Hauer. 

8-  Mersey  13-20        42-08  31-10,  Xl  8-62,  Si  4*02=99-n2  Edirardl. 

iSflberberg  18-53        63-00  17*79       =99-32  V.  A  R. 

10 


H6  OXYGEN  COMPOUNDS. 

The  locality  of  Iserwiese  gave  the  name  to  this  mineral.  The  titanic  iron-sand  is  partly  in 
octahedral  forms,  and  this  portion,  if  not  all,  is  tho  iserine.  Yet  it  is  still  doubted  whether  the 
otahodrons  are  regular  octahedrons,  or  whether  they  are  acute  rhombohedrous  with  truncated 
apices,  and  therefore  true  ilmenite.  The  Iserwiese  crystals,  as  analyzed  by  Rammelsberg  (aiiaL 
1),  give  for  the  ratio  between  the  metals  and  oxygen  2  :  2*33,  which  is  much  more  oxygen  than 
the  formula  R'  0'  requires,  and  is  still  further  remote  from  that  of  magnetite.  The  ore  from  Sio- 
Fok,  ou  the  Platcnsee,  as  analyzed  by  v.  Hauer  (anal.  2),  affords  the  general  formula  (Fe,  Ti)'  0* 
-f-Fe^O*,  equivalent  to  FeO  TiO^  hFe'G"  (or  Fe  ti  +  Fe).  G.=4-817.  The  grains  were  if 
part  octahedrons,  and  some  with  truncalx^d  angles. 

The  sand  on  the  Mersey  comes  from  the  shores  nearly  opposite  liverpool,  and  w  mixed  with 
magnetite.  This  is  indicated  in  the  analysis,  which  affords  the  formula  3  Fe  0,  Ti  C  (or  8  (Fe, 
Ti)*  0*)  +  5  'pQ  Pe  (or  5  of  magnetite).  Minute  octahedrons  occur  at  Ballycrogan,  Mull  of  Can  tyre, 
Sand  from  Miiggelsee,  near  Berlin,  having  G.= 6*075,  afforded  Rammelsberg  a  similar  composi* 
tion,  but  with  only  6'2o  p.  c.  Ti,  it  giving  him  tho  formula  Fe  0  Ti  0*  +  6  of  magnetite.  It  Ik  not 
stated  that  this  sand  is  octahedral.  The  ore  from  Silberberg,  near  Bodenmais,  id  Bavaria,  cone- 
spends  nearly  to  4rJ  (Fe,  Ti)*  0'  +  8  Fe*  0',  and  therefore  comes  under  the  general  formula  R*  0*. 

Waltershausen  has  obtained  from  octahedral  crystals  of  an  iron-sand  from  Etna  (Yulk.  Great 
121),  having  G.=4-43,  Ti  12*38  and  Ve  92l8=104-56.  The  analysis  need«  repetition,  A.  Knop 
obtained  for  a  titanic  iron-r-and  a  composition  corresponding  to  magnetite  in  atomic  ratio,  giving  the 
ratio  1  :  1*25  between  the  metals  and  oxygen.     See  under  Magnetite. 

Iserine  is  reported  also  from  Bohemia,  Saxony,  Calabria^  Puy-de-Dome  in  France. 

182.  PEROFSKITX!.    Perowskit  G.  Rose,  Pogg.,  zlviil  558,  1839,  Reis.  Ural,  iL  128. 

Isometric,  Rose  (fr.  Ural).  (Rliomboliedral  ?).  Observed  planes  :  O,  /, 
1?  2,  i-|,  i-i,  i-i,  2-2^  3-3,  24,  |-f .  Habit  cubic ;  f.  1, 5, 16  ;  also  17,  except 
that  the  planes  are  i-f.  Rliomboliedral,  Descl.  (fr.  Zermatt)  ;  with  JiAJi 
nearly  90°.  Perhaps  dimorphous.  Cleavage :  parallel  to  the  cubic,  01 
rhombohedral ;  faces  rather  j>erfect. 

H.=5-5.  G. =4-017,  fr.Achmatovsk;  4:-03— 4*039,  fr.  Zermatt,  Damour; 
4*02,  fr.  Schelinffen,  Seneca.  Lustre  metallic — adamantine ;  color  pale 
yellow,  honey-yellow,  orange-yellow,  reddish-brown,  grayish-black  to  iron- 
black  ;  streak  colorless,  grayish.     Transparent  to  opaque. 

Oomp.— (Ca  +  Ti)  0*=R'  0'= Titanic  acid  59*4,  Ume40-6=100.  Analyses:  1,  Jacobrfon  (Pogg, 
bciL  696);  2,  Brooks  (ib.);  3,  4,  F.  Seneca  (Ann.  Ch.  Pharm.,  civ.  371);  6,  Damour  (Ann,  d,  M., 
V.  vi  512): 

ti  Ca        te 

1.  Achmatovsk,  ftiacA;  58*90    39*20     2*06     Mg,  Mn  <r.= 100-22  Jacobson. 

2.  "  brown        6900     3676    4*79  "     O'll—l 00*07  Brooks. 

3.  Schelingen,  black  58*95     35*69     6-2a=100-87  Seneca. 

4.  "  '*  69-30     35*94    5*99= 10 1*23  Seneca. 
6.  Zermatt,  ytjZ/a«;         (f)  59*23     3992     1*14=  100*29  Damour. 

Pyr.,  etc — In  the  forceps  and  on  charcoal  infusible.  With  salt  of  phosphorus  in  O.P.  dissolve? 
easily,  giving  a  greenish  bead  while  hot,  which  becomes  colorless  on  cooling ;  in  R.F.  the  bead 
changes  to  grayish-green,  and  on  cooling  assumes  a  violet-blue  color.  Entirely  decomposed  by 
boiling  sulphuric  acid.  ^ 

Obs. — Occurs  in  small  crystals  or  druses  of  crystals,  all  of  dark  colors,  associated  with  crystal- 
lized chlorite,  and  magnetic  iron  in  chlorite  slate,  at  Achmatovsk,  near  Slatoust  in  the  Ural;  at 
Schelingen  in  the  Kaisersthal,  in  white  or  yellowish  granular  limestone,  with  mica,  magnetite,  and 
pyrochlore ;  in  the  valley  of  Zermatt,  near  the  Findelen  glacier,  where  crystalline  masses  occur, 
in  talcose  schist,  as  large  as  the  fist,  and  the  interior,  if  not  the  whole,  is  of  a  light  yellow  color 
(showing  that  the  darker  shades  are  due  to  alteration),  along  with  garnet,  idocrase,  sphenc,  zircon, 
corundum,  rutile,  titanic  iron,  serpentiuo.  etc. ;  at  Wildkreuzjoch,  between  Pfitsch  and  Pftinders 
in  the  Tyrol,  a  crystal,  probably  of  this  species,  having,  according  to  Hessenberg,  the  planes  0,  i, 
*-},  3-3,  -2-^,  J-^.    Also  in  black  cubo-oct^hedrons  at  Magnet  Cove,  Arkansas  (Shepard). 

Named  after  v.  Perofski  of  St.  Petersburg. 
_  Ou  cryst,  see  G.  Rose,  I.  c  ;  Kokscharof,  Min.  Bussl.,  i.  197  ;  Hessenberg,  Min.  Not,  iv.  20 

ssdoizoaux  Ann.  d.  M.,  V.  xiv.  417.    If  the  forms  were  all  isometric,  they  would  still  be  closely 

inorphous  with  the  rhombohedron  of  hematite. 

Artul^— ^Formed  in  crystals  by  making  lime  to  act  at  a  high  temperature  on  silicate  of  titauins 

balmeii). 
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3.  COMPOUNDS  OF  PEOTOXYDS  AND  SESQUI0XYD8. 

183.  SPINSIi. 

Ijometric.     Observed  planes :  1^1,0,  2,  3-3.     Habit  i*"? 

octahedral ;  f.  2,  7,  8,  20.  Faces  of  octahedron  some- 
times convex.  Cleavage:  octahedral.  Twins:  f.  50; 
oomposition-face  1. 

H!.=8.  G.=3-5-4-1  ;  3-523,  Haidinger;  3*575,  red 
spinel.  Lustre  vitreous  ;  splendent — nearly  dull.  Color 
red  of  various  shades,  passing  into  blue,  green,  yellow, 
brown  and  black ;  occasionally  almost  wliite.  Streak 
vliite.  Transparent — nearly  opaque.  Fracture  con- 
cWidal. 

Oomp.,  Var. — Consists  of  alumiDa  and  ma^esia,  Mg  £l,  with  more  or  less  of  the  map^esia 
(Mg)  Tuoally  replaced  by  protoxyd  of  iron  {^e\  and  sometimes  also  in  part  by  lime  (Ca),  protoxyd 
of  manganese  (Mn);  and  the  alumina  in  part  by  scsquiozyd  of  iron  (Fo).  There  is  thence  a 
gradation  into  kinds  containing  little  or  no  magnesia,  which  stand  as  distinct  species,  viz. :  Her^ 
cjfMteand  GahnUe.    Mg  %1= Alumina  72,  magnesia  28=100. 

Tar.  1.  Rtibf/y  or  Magn&tia  SpineL  'A^'Opa^  pt.,  'AvOo.Ktt  rei>i  MiXfiroy,  TJvcophr.  Carbunculna 
pt,  Lychnis  pt.  [rest  ruby  sapphire],  Plin.,  xrxviL  '25,  29.  Spiuclla,  Carbuuculus  pt,  Kubinus 
pt,  Carb.  ruber  parvus,  =  Genn,  Spinel,  Ballagius  (a  pallido  colore  videtur  appella8se),  =  G^«*wi. 
Mb,  Lychnis,  =  (/tfTwi.  Gelblichter  Rubin,  Agric.^  Foss.,  293,  Interpr.,  4:»»3,  1540.  Rubin  ori- 
eotales  octacdrici,  sea  octo  hedris  comprchensi,  quae  modo  triangula  sunt,  modo  trapezia,  aliquan- 
do  hedra  oblongae  angulos  solidos  occupant,  etc.,  Cappeler^  Prod.  Crystallogr.  Lucerne,  1723. 
RabiDQS  pt  (Spinell,  Ballas,  Rubioclle),  WaU.^  Min.,  115,  1447.  Rubis  spineUo  octaedre  (Spinclle, 
Baiais),  (fe  Lvi^  Grist,  ii.  224,  178:{  [by  de  L.  Urst  made  di(|tlnct  in  species  from  Ruby  Sapphire]. 
—Clear  red  or  reddish ;  transparent  to  translucent ;  sometimes  subtranslucent  6.=3'52— 3'5ti. 
Composition  Mg  -^  with  little  or  no  1^%  and  sometimes  cylyd  of  chrome  as  a  source  of  the  rod 
cobr. 

Varieties  are  denominated  as  follows :  (a)  SpiTiel-Rnhy,  deep-red ;  (b)  Baias-Ruby^  rose-red ;  (e) 
Rvbkelle^  yellow  or  orange-red ;  {d)  Almandine^  violet. 

2.  Ceyloniiej  or  Iron-Magnma  SpineL  Ceylauite  (fr.  the  French  spelUng  of  Ceylon)  Ddameth,,  J. 
dePhys.,  iliL  23,  1793.  Zeylanit  KarsL,  Tab.,  28,  72,  1800.  Pleonaste  //,  Tr.,  1801.  Ceylonit 
Kan7(u  Candite  (fr.  Candy,  Ceylon)  Bourn. — Color  dark-green,  brown  to  .black,  mostly  opaque  or 
iiearlvHo;  G.=3*5  — 3-6.    Composition  (Mg,  f>)  *1  or  (Mg,  i'e)  (Xl,  Fe). 

3.  Uagnes^a-LirTie  Spinel  f  Color  green.  From  analyses  of  specimens  of  green  spinel  from 
Fraaklin,  N".  J.,  and  Amity,  N.  Y.,  by  Thomson  (Min.  i.  214),  about  which  it  may  be  right  to  have 
doubts, 

4.  Chlorospinef,  or  Magnesia-Iron  SpineL  Chlorospinel  (fr.  Slatoust)  G.  Rose^  Pogg.,  1.  652, 
1350.  Gnhuit  B.  de  Marni,  1833.— Color  grass-green,  owing  to  the  presence  of  copper;  G.= 
3'5»l-.3'5<j4.     Composition  Mg  (Xl,  Pe),  the  iron  being  in  the  state  of  sesquioxyd. 

^- Piooiite  Charpentier,  J.  d.  M.,  xxxiL  1812,  Gilb.  Ann.,  xlvii.,  205  Chrotne-cegUmite. — 
Contains  over  7  p.  c.  of  oxyd  of  chrome,  and  has  the  formula  (Mg,  ^'c)  (^l,  Fc,  ^Y).  Color  black; 
lustre  brilliant ;  G.  =4*08.  The  original  was  from  a  rock  occurring  about  L.  Lherz,  called  Lherzo- 
Weby  Delametherie  (T.  T.,  ii.  281,  1797),  and  earUor  described  by  Picotde  la  Peyrouso  (Mem.  Ac. 
Toulouse,  iiL  410).  alier  whom  picotite  is  named,  the  constituents  of  which  rock  are  stated  by 
I^esdoizeaux  (Min.,  L  65)  to  be  chrysolite,  a  brown  infusible  pyroxene-mineral  related  to  hyper- 
8theae.  a  green  fusible  pyroxene,  and  disseminated  grains  (rarely  octahedral  crystals)  ofpicoUte. 

Analyses:  I,  2,  Abich  (Pogg.,  xxiii.  305);  3,  Berzelius  (Oehlen's  J.,  vL  3u4);  4,  6,  Thom- 
son (Min.,  L  214);  G,  C.  GmeUn  (Jahresb.,  iv.  156);  7-10,  Abich  (L  c);  11,  Abich  (Ak.  H., 
Stockh.,  1842,  6);  12,  Scheerer  (Pogg.,  Ixv.  294);  13,  Erdmann  (Ak.  H.,  Stockh.,  1848);  14, 
^^ni(C.  R.,  IxiiL);  15,  16,  H.  Rose  (Pogg.,  1,  652);  17,  Damour  (Bull  G.  Soc,  IL  xix.  418); 
l^  UOger  (Jahrb.  Min.,  1866,  399) : 

^        Fe        t'e      Mg        Oa        Si 

I.Ceylon,  red  69-01      0-71     26-21      2*02,  <5r  MO =99-06  All. 

2.  Aker.  Wue  68-94     3*49    25-72     2-25=100-47  Abich. 

3.  **       ^  13-35     4-26    14*63     5-48=96*63  B.  and  H. 
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OXYGEN  COMPOUNDS. 


M 


4.  Franklin,  N.  J.,  green 

73-:j1 

5.  Amity,  N.  Y. 

61-79 

6.  Ceylon,  Ceylonite 

57-20 

7.  Ural,  Pleonasie 

66-27 

8.  Monzoni,      " 

66-89 

9.  Vesuvius,    " 

67-46 

10.  Iserwiese,    ** 

59*66 

11.  Vesuvius,    " 

62-84 

12.  Arendal,      " 

55-17 

18.  Tunaberg,    " 

62-95 

14.  Auvergne,   " 

59-06 

15.  Ural,  chlorospind 

64-13 

16.      " 

57-34 

17.  L.  Lherz,  PkoUte 

55-34 

18.  Hofheim,      " 

63*93 

Fe  te  Mg  Ca         Si 

13-63  7-42  5-6-2=99-98  Thomson. 

17-87  10-66  CaC  2-80,  fl  0-98=99*601 

20-51  18  24     315=99-11  Gmelin. 

13-97  17-68 2-60=99-32  Abich. 

807  23f-6l      1-23=99-80  Abich. 

6-06  26-94     2-38=100-85  Abich. 

19-29  17-70     1-79=9917  Abich. 

6-15  3-87  24-87     1-83=99-56  Abich. 

18-33  17-65     6-09,  Mn  2-71=98-95  a 

23--16  13  03     =99-44  Erdmann. 

10-72  13-60  17-20     =10068  Pisani. 

8-70 26-77  0  27 Cu  027=100-14  Rose. 

14-77 27-49     Cu  0-62=100-22  Rose. 

24-60  10-18     1-98,  ^T  790=100  Damour. 

11-40  3-85  23-69 <gr  7-23=100  Hilger. 


Pyr.,  etc. — B.B.  alone  infusible ;  red  variety  changes  to  brown,  and  even  black  and  opaque, 
as  the  temperature  increases,  and  on  cooling  becomes  first  green,  and  then  nearly  oc^orless,  and 
at  last  resumes  the  red  color.  Slowly  soluble  in  borax,  more  readily  in  salt  of  phosphorus,  with 
which  it  gives  a  reddish  bead  while  hot,  becoming  faint  chrome-green  on  cooling.  The  blade 
varieties  give  reactions  for  iron  with  the  fluxes.  Soluble  with  difficulty  in  concentrated  sulphuric 
acid.    Decomposed  by  fusion  with  bisulphato  of  soda  or  potash. 

Obs. — Spiuel  occurs  imbedded  in  granular  limestone,  and  with  calcito  in  serpentine,  gneiss, 
and  allied  rocks.    It  also  occupies  the  cavities  of  masses  ejected  from  some  volcanoes. 

In  Ceylon,  in  Siam,  and  other  eastern  countries,  it  occurs  of  beautiful  colors,  as  rolled  pebbles 
in  the  channels  of  rivers.  Pleonaste  is  found  at  Candy,  in  Ceylou.  At  Aker,  in  Sweden,  is 
found  a  pale-blue  and  pearl-gray  variety  iu  limestone.  Small  black  splendent  crystals  occur  in 
the  ancient  ejected  masses  of  Mount  Somma,  with  mica  and  idocrase ;  also  in  compact  gehlenite 
at  Monzoni,  in  the  Fassa  valley. 

From  Amity,  N.  Y.,  to  Andovcr,  N.  J.,  a  distance  of  about  30  miles,  is  a  region  of  granular  lime- 
stone and  serpentine,  in  which  localities  of  spinel  abound.  At  Amity  crystids  are  occasionally  16 
in.  in  diameter ;  and  one  collected  by  Dr.  Heron  weighs  49  lbs. ;  it  is  in  three  pieces,  and  contains 
cavities  studded  with  crystals  of  corundum ;  colors,  green,  black,  brown,  and  less  commonly  red, 
along  with  chondrodite  and  other  minerals.  A  mile  S.W.  of  Amity,  on  J.  Layton's  farm,  is  a 
remarkable  locality;  also  on  W.  Raynor's  farm,  a  mite  N. ;  another  half  mile  N.  affording  gmyish- 
red  octahedrons ;  and  others  to  the  south.  Localities  are  numerous  about  Warwick,  and  also  at 
Monroe  and  Cornwall,  though  less  favorable  for  exploration  than  those  at  Ajnity  (form  I,  also  1, 
t,  3-3,  f.  147).  Franklin,  N.  J.,  aflbrds  crystals  of  various  shades  of  black,  blue,  green,  and  red, 
which  are  sometimes  transparent,  and  a  bluish-creen  ceylonite  variety  here,  has  the  lustre  uf 
polished  steel ;  Newton,  N.  J.,  pearl-gray  crystals,  along  with  blue  corundum,  tourmaline,  and 
rutile ;  at  B^ram,  red,  brown,  green,  and  black  colors,  along  with  chondrodite ;  at  Sterling,  Sparta, 
Hamburgh,  and  Vernon,  N.  J.,  are  other  localities.  Light-blue  spinels  occur  sparingly  in  lime- 
stone in  Antwerp,  Jefferson  Co.,  N.  Y.,  2|  m.  S.  of  Oxtfow,  and  rose  and  reddish-brown  in  Gou- 
verneiir,  2  m.  N.  and  f  m.  W.  of  SomerviUe,  St.  Lawrence  Co. ;  green,  blue,  and  occasionally  red 
varieties  occur  in  granular  limestone  at  Bolton,  Boxborough,  Chelmsford,  and  Littleton,  Mass. 
Soft  octahedral  crystels  occur  in  Warwick,  which  are  pseudomorphs,  consisting  partly  of  steatite 
or  serpentine.  Good  black  spinel  is  found  in  Burgess,  Canada  West;  blue  with  dintonito  at 
DaiUebout,  C.  E. 

Alt.— Observed  altered  to  steatite,  serpentine,  volknerite,  mica. 

Artif.— Formed  in  crystals  by  heating  a  mixture  of  alumina  and  magnesia  with  boracic  add, 
and  also,  for  red  spinel,  some  oxyd  of  chrome ;  for  black,  oxyd  of  iron  (Ebelmen) ;  by  using  fiuorida 
of  aluminum  and  magnesium  and  boracic  add,  with  heat  (Deville  &  Caron) ;  by  action  of  chlorid 
of  aluminum  in  vapor  on  magnesia  (Daubree). 


184.  HEROTNm:.    Hercynit  F.  X,  Zippe,  Min.  Bohm.,  1839.    Herdnito  bad  orthogr.    Iron 

Spinel 


Isometric.     Occurs  massive,  fine  granular. 
H.=7-5— 8.     G.=3-91— 3-95.     Lustre  vitreous,  externally  dulL 
black.    Streak  dark  grayish-green  to  leek-green.     Opaque. 


Color 
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Comp. — ^e  &= Alumina  68*9,  ozjd  of  iron  41'1=100.    Analysifl  hj  B.  Quadrat  (Ann.  CUw 
Pharm.,  It.  357) : 

il  61-17        %2-92        Je  35-67=99-76. 


^^  etc — 63.  infbsible.    The  heated  powder  becomes  brick-red,  and  glTes  iron  reactions 
With  soda  fuses  only  imperfectly  to  an  oliye-green  mass. 
Obs. — From  Ronsberg^  at  the  eastern  foot  of  the  Bohmerwald  Mts. 
Named  from  the  Latin  of  the  Bohemian  Forest,  SUva  Barqfnia  (Plin.,  iv.  25,  28). 

185.  GAHNITZI.  Zinc-SpineL  Automolite  (fr.  Fahlun)  Ekeberg,  Af  h.,  i  84,  1806.  Gahnit  v 
Jiiba,  Efem.,  ill  78,  1807.  SpineUe  Zindf^re  K,  Tabl.,  67,  99,  1809.  Djsluite  (fr.  SterUng, 
N.  J.)  Keating,  J.  Ac.  N.  ScL,  Philad.,  it  287, 1821 ;  Shep.,  Min.,  L  158, 1832,  iL  1 76, 1835 ;  Thon^ 
tan,  IDjl,  I  220,  1836.  Kreittonite  v.  Kob^  J.  pr.  Ch.,  zUv.,  99,  1848.  Spinellus  sujpenuB  Breiih^ 
Handb.,  623,  1847. 

Isometric.     In  octahedrons,  dodecahedrons,  etc.,  like  spinel. 

H.=7*5— 8.  G.=4:— 4*6.  Lustre  vitreous,  or  somewhat  greasy.  Color 
dark  green,  grayish-sreen,  deep  leek-green,  greenish-black,  bluish,  black, 
yellowish,  or  grayish-prown  ;  streak  grayish.     Subtranslucent  to  opaque. 

Compb,  Var.~2n  £l,  with  little  or  no  magnesia.  The  ozjd  of  zinc  sometimes  replaced  in 
small  part  by  protoxjd  of  manganese  or  of  iron  (Mn,  f'eX  and  the  alumina  in  part  bj  sesquiozyd 
of  iron  (Pe).   2n  %l=Alumina  61-3,  oxyd  of  zmc  38'7=±100. 

Yar.  1.  AiUomolUe,  or  Zinc  GahnUe,  Za  ^  with  sometimes  a  little  iron.  G. =4*  1—4-6.  Colors 
as  aboTe  giveo. 

2.  DyduiUt  or  ZinoManganeat'Iron  OdhnUe.  Composition  (2d,  f^e,  l^n)  (£L  Fe).  Color  jel- 
lowish-brown  or  grayish-brown.  G.=4— 4-6.  Form  the  octahedron,  or  the  same  with  truncated 
edges. 

3.  KreiUonnite,  or  Zm>Iron  Cfahniie,  Composition  (2n,  Fe,  Mg)  (^  Fe).  Occurs  in  crystals, 
and  granular  massive.  H.=7— 8.  G.  =4*48 —4-89.  Color  yelvet  to  greenish-black;  powder 
gray^-green.    Opaque. 

Analyses:  1,  Ekeberg  (Gehlen'a  N.  J.,  y.  418);  2,  3,  Abich  (Ak.  H.  Stockh.,  1842,  6);  4,  F.A. 
Gentii  (Am.  J.  Sd.,  IL  zxxiii.  196);  5,  Thomson  (Min,  i  221);  6,  y.  Kobell  (L  c.): 

Si     Fe        te      Mg      Mn       2n      Si 

1.  Fahlun,      Auiamoliie    6000    9-25 tr.      24-25    4-76  =9825  K 

2.  *'  **  65-14     6-85    525       ir,       30-02     3  84=100-10  A. 

3.  Franklin,  N.  J.  "  57*09    4-55     2*22       tr,  34*80  1-22=99-38  A. 

4.  Canton  mine       "  53*37  6*63  301     8*22  0-20  30*27  2-37,  Cu  1-23=100*35  G. 

5.  Sterling,  N.  J.,  Dyd.  30*49  41-93 7-60  16*80  2-97,  fl  0-40  T. 

6.  Bodenmais,  ^rettt  44-66  16*63  8*05  1*30  2400  Insol  10=99*64 K. 

Pyr.,  etc. — A  coating  of  oxyd  of  zinc  when  treated  with  a  mixture  of  borax  and  soda  on  char- 
coaL    Otherwise  like  spinel 

Obs. — AtUomolUe  is  found  at  Fahlun,  Sweden,  in  talcose  schist ;  at  Franklin,  N.  Jersey,  with 
franklinite  and  willomito ;  at  the  Canton  mine,  Ga.  (of  the  form  1,  i) ;  Dysluite  at  Sterling,  N.  J. ; 
Kreittonile  at  Bodenmais  in  Bavaria. 

Named  after  the  Swedish  chemist  Gahn.  The  name  AuLomoliie^  of  Ekeberg,  is  from  avrSitoXo^^  a 
deserter^  alluding  to  the  fact  of  the  zinc  occurring  in  an  unexpected  place.  Yon  Moll  objected  to 
£(uch  an  idea  in  nature,  and  named  the  species  the  next  year  after  Grahn,  the  discoverer.  His 
name  is  here  applied  to  the  whole  group  of  zinc  spinels,  and  automoUte  retained  for  the  special 
variety  so  named. 

186.  MAQNETTTB.  'HfxicXcta  \i9oi  (fir.  Heradea,  in  Lydia)  Or,  [Ai'0o(]  elinpov  ayovaa,  Theophr, 
Not  ftayyfiTti  XiSof  [=Talc]  Theophr:  Mayvfa  Xi6>f  IHo8cor.y  v.  147.  Magnes,  Sideritis,  Heraclion, 
Plin,j  xxxvi.  25;  Id.,  Germ,  Siegelstein  Agric^  Foss.,  243,  466.  (1)  Miners  ferri  nigricans,  mag- 
neti  amica.  (2)  Magnet,  (3)  Jem  Sand,  WaU,^  256,  262,  1746.  Minera  Ferri  attractoria,  Mag- 
net, CransLf  184,  1758.  Magnetischer  Eiscnstein  (inch  Eisensand)  Wem,  Magneteisenstein, 
Magneteiscnerz,  Germ.  Magnetic  Iron  Ore ;  Octahedral  Iron  Ore.  Fer  oxydule  ff,  Oxydulatcd 
Iron.     Magnetite  HaicL,  Handb.,  551,  1845. 


Isometric.      Observed  planes,  O,  1,  T,  t-2,  2,  3-3,  lO-lO,  16-16,  3-|,  5-|, 
Figs.  2  and  3,  common,  also  i,  5,  6,  7,  8,  7-1-8, 19,  19-f2;  %.  It* 


ia  a  distorted  dodecahedron. 


Cleavage :  octahedral,  perfect  to  imperfect. 


Fennsborj. 


Dodecahedral  faces  commonly  striated  par- 
allel to  the  longer  diagonal  (f.  149),  Twina 
like  f.  50;  also  in  dendrites,  brandling  at 
angles  of  60°  (f.  150),  indicating  composition 
parallel  to  a  dodecahedral  face.      Massive, 

^  structure  granular — particles  of  various  sizes, 
imetimes  impalpable. 
H.=5-5-6-5.      G.=4-9-5-2;     5'168— 
5*180,  crystals,  Kenngott,   and   5-27    after 

■  long  heating.  Lustre  metallic — submetallic 
Color  iron-black ;  streak  black.  Opaque ; 
but  in  very  thin  dendrites  (f.  150)  in  mica . 
sometimes  transparent  or  nearly  so ;  and 
varying  from  almost  colorless  to  pale  smoky- 
brown  and  black.  Fracture  snbconchoidal, 
shining.     Brittle.     Strongly  magnetic,  sometimes  possessing  polarity. 

Comp^  Vm,— f'e  P©=;Oiygon  2TB,  iron  72'1— 100;  or  aesquioijd  of  iron  SB'S?,  protoz^d 

3I-li;i  =  100.  The  iroD  Bometimes  replaced  io  BcaaU  part  b;  magaesie.  Also  KiaiGtimeR  titanifei^ 
ous.  E.  Sochtini^  obtuined  from  the  magnetite  of  Ffltsch  TSlle;  (Fogg,,  ouni.  173)  SO-M  f'e; 
and  D.  Kokler,  from  the  SBme,  3015  f'e. 

Var.  1.  Ordinary,  {a)  In  CTjsCala.  (6)  Granulai*,  coarse  or  Bob.  (c)  Ah  looae  sond.  Eoks- 
cliaror  figures  the  above  dodecahednd  form  modified  bj  planes  0,  1,  £-3,  &-|;  and  another  with 
the  same,  and  also  »jMi  both  from  Achmatovslr,  Urala. 

!.  Jb^msman  (f'e,  Hg)  Pe.  (Talk^iMnerE  Breith.,  Schir.  J.,  IzviiL  SST,  1833.)  0.=4-41— 1-42; 
lustre  submetallic;  weak  magai^tic;  fh>m  Sparta,  N,  J.,  ia  cryatela,  Breiih.  Prof.  Andrew*  found 
in  ore  from  the  Mourne  Mts^  Ireland  (Ch.  Gaz.,  379,  IBSa),  Pe  7!-4l,  fe  21-59,  Mg fl-45,  Aa 
ocahedron  fVom  Eisenach  gave  Bammelsbei^  (Min.  Ch.,  153)Fo  69'88,  Fea7-88,  Mgl-a»,  Ti  010. 

3.  rjani/errmt.  Oclabedrons  from  Meiches,  in  the  Vogelsberg,  aflbrdcd  A.  Enop  (Ann.  Ch. 
Pharm,  cxiiiL  S481  Pe  21-75,  Pe  51-29,  Ti  S4-95,  Mn  1-75,  which  correapoEdB  to  (("e,  Mnj  +  j  fa 
Ti  +  i  PB=(f'e,  Jiln)  +  (Fe,  Ti)' 0',  and  heaoe  differing  from  isorine  ia  ooming  under  the  general 
formula  of  amgnetite  inslead  of  that  of  hematite.  Magnetite  fnun  Ytterbj  afforded  J.  A.  Mtchatd- 
Bou  (J.  pr,  Ch.,  ic  107)  Pe  S8-64,  J'e  3018,  Ti  2-03=100-75, 

4.  OchreoM.  (ElsenmullQ  Germ.)  Black  and  earthj.  A  kind  from  near  Segen  afforded  V.  JL 
Oeuth,  aHameanof8imaL(Ann.  Gfa.  Pharm.,  IztL  277),  Pe  66-30,  {"e  13-87,  Hn  11-00,  CuQ-OS 
•and,etc,l-7&=98-81=(F^  MnjFe.    Q.=3-76. 


AKHYDJR0U8   0XYD8.  15] 

b.  From  the  normal  proportion  of  "Pe  to  Pe,  1:1,  there  is  occasiouallj  a  wide  variation,  and 
thoa  a  gradual  passage  to  the  sesquiozyd  (Pe);  and  this  fact  may  be  regarded  as  evidence 
that  the  octahedral  Fe,  martite,  is  onlj  an  altered  magnetite.  Schwsdbe  has  found  (ZtS,  nat  Yer. 
Ebdle,  XX.  198)  in  two  magnetites  fh>m  Landu,  in  Bengal,  India: 


96 

te 

Mg 

Ca 

gl 

^1 

3Pe      te 

1. 

69-27 

29*48 

0-49 

005 

0-28 

0*03=»9-60 

8    :  I  nearly, 

2. 

86-90 

11-97 

0-17 

0*38 

0-18 

0*22=99-82 

3i  :  1 

No.  1  was  polar- magnetic  and  columnar;  2,  granular,  and  not  polar-magnctia  Yon  Koboll  hac 
found  in  the  cylindric^  magnetite  of  Schwarzenstein,  in  the  Zillerthal,  the  ratio  4:3;  and  the 
same  in  an  ore  from  ArendaL  Gt.  Winkler  found  in  a  spedmeu  from  the  Pfitsch  valley,  J^e  19 '66, 
Fe  79*66,  giving  the  ratio  2:1;  but  this  is  not  confirmed  by  the  later  analyses  given  above. 

Pyr.,  ato. — B.B.  very  difficultly  fusible.  In  O.F.  loses  its  influence  on  the  magnet.  With 
the  fluxes  reacts  like  hematite.    Soluble  in  muriatic  acid. 

0\m^ — Bfagnetite  is  mostly  confined  to  crystalline  rocks,  and  is  most  abundant  in  metamorphio 
rocks,  though  found  also  in  grains  in  eruptive  rocks.  In  the  Azoic  rocks  the  beds  are  of 
immense  extent,  and  occur  under  the  same  conditions  as  those  of  hematite  (see  p.  142).  It  is  an 
ingredient  in  most  of  the  massive  variety  of  corundum  called  emery.  The  earthy  magnetite  is 
found  in  bogs  like  bog-iron  ore. 

The  beds  of  ore  at  Arendal,  and  nearly  all  the  celebrated  iron  mines  of  Sweden,  consist  of 
massive  magnetite;  Dannemora  and  the  Taberg  in  Smaoland  are  entirely  formed  of  it  Still 
larger  mountains  of  it  exist  at  Kurunavara  and  Gelivara,  in  Lapland.  Fahlun  in  Sweden,  and 
Corsica,  afford  octahedral  crystals  (f.  2),  imbedded  in  chlorite  slate.  Splendid  dodocahedral 
crystals  occur  at  Normark  in  Wermland.  The  most  powerful  native  magnets  are  found  in  Siberia, 
and  in  tlie  Harz ;  they  are  also  obtained  on  the  island  of  £lba. 

In  N.  America,  it  constitutes  vast  beds  (some  scores  of  feet  thick)  in  the  Azoic,  in  the  Adiron- 
dack region,  Warren,  Essex,  and  Clinton  Cos.,  in  Northern  N.  York,  while  in  St.  Lawrence  Co  the 
iron  ore  is  mainly  hematite;  also  similarly  in  Canada,  in  Hull,  Grenvillo,  Madoc,  etc, ;  and  at  C'om- 
wall  in  Pennsylvania,  and  at  Magnet  Cove,  Arkansas.  It  occurs  also  in  N.  Yark,  in  Saratoga, 
Herkimer,  Orange,  and  Putnam  (3os. ;  at  O'Neil  mine,  Orange  Co.,  in  crystals  (f.  1,  2,  3,  5,  (>). 
In  Maine,  Raymond,  Davis's  Hill,  in  an  epidotic  rock;  at  Marshall's  island,  masses  strongly 
magnetic.  In  N.  Hampthire^  at  Franconia,  in  epidote  and  quartz  ;  at  Swauzey  near  Kcene,  ani 
Unity.  In  Vermont^  at  Marlboro*,  Rochester,  Bethel,  and  Bridgewater,  in  crystals  (f  1 1)  in  chlo- 
rite slate.  In  Conn,,  at  Haddam,  in  crystals  (f.  4,  8,  149),  etc  In  N.  Jersey,  at  Hamburg,  near 
Franklin  furnace.  In  Penn.,  at  Goshen,  (Chester  Co. ;  at  Webb's  mine,  Columbia  Co. ;  in  dendritic 
delineations  (f.  150)  forming  hexagonal  figures,  in  mica  at  Pennsbury  and  New  Providence.  In 
Maryland,  at  Deer  Creek.  In  California,  in  Sierra  Co.,  abundant,  massive,  and  in  crystals ;  in  Plumas 
Co. ;  Mariposa  Co.,  east  of  the  Mariposa  estate,  on  the  trail  to  the  Yosemite ;  Placer  Co.,  Utt'a 
ranch ;  Los  Angeles  Co.,  at  Cafiada  de  las  Uvas ;  Kl  Dorado  Co.,  near  the  Boston  copper  mine,  in 
Oct.,  and  at  the  El  Dorado  Exwlsior  copper  mine.  In  Canada,  at  Sutton,  in  crystals;  Bromet, 
etc.     In  N,  Scotia,  Digby  Co,  Nichol's  Mt.,  in  tine  crystals. 

No  ore  of  iron  is  more  generally  diffused  than  the  magnetic,  and  none  superior  for  the  manu- 
facture of  iron.  It  is  easily  distinguished  by  its  being  attracted  readily  by  the  magnet,  and  also 
by  means  of  the  black  color  of  its  streak  or  powder,  which  is  some  shade  of  red  or  brown  in 
hematite  and  limonite.  The  ore  when  pulverized  may  bo  separated  from  earthy  impurities  by 
means  of  a  magnet,  and  machines  for  this  purpo3e  are  in  use. 

Named  from  the  loc  Magnesia,  bordering  on  Macetioniu.  But  Pliny  favors  Nicander's  derivation 
from  Magnes,  who  first  discovered  it,  as  the  fable  runs,  by  finding,  on  taking  his  herds  to  pasture, 
that  the  nails  of  his  shoos  and  the  iron  ferrule  of  his  staff  adhered  to  the  ground. 

Alt. — By  deoxydation  through  organic  matter  changed  to  protoxyd,  which  may  become  a  car- 
bonate or  siderite.     By  oiydation  becomes  sosquioxyd  of  iron  or  hematite. 

Artif.— Formed  in  crystals  by  the  action  of  chlorhydric  acid  on  the  aesquioxyd  heated,  producing 
a  partial  deoxydation  (Deville);  by  decomposition  of  the  sesquioxyd  wi^h  boracic  acid  (Deville 
and  Caron,  Ann.  Ch.  Phys.,  IV.  v.  108). 

1 85  A.  Diinwjnetiie  of  Shepard  (Am.  J.  Sci.,  IL  xiii.  392)  appeara  to  be  a  magnetite  pseudomorph. 
The  slender  rhombic  prisms  occur  upon  a  surface  which  is  covered  with  small  cubo-octahodrons, 
dodecahedrons,  and  cu bo-dodecahedrons  of  magnetite,  and  some  small  irregular  cavities  in  th<» 
<)imagnctite  crystals  contain  similar  crystals;  moreover  no  difference  of  lustre  is  pertfived  in  a 
fractured  surface  of  the  magnetite  and  dimagnetite.  The  species  imitated  in  the  pseudomorph  is 
probably  Liovrite.  The  angle  of  the  prism  varies  between  110'  and  115  ,  according  to  the 
author's  measurements  (Shepard  gives  the  angle  130).  One  crystal  gave  approximately  llu' 
and  70^ ;  another  1 U^  20'  and  «5^  40' ;  another  1 12'  and  68 \  and  the  obtuse  edge  was  bevelled 
in  this  last  crystal  by  planes  (i-2)  inclined  to  the  larger  ones  at  an  angle  of  about  160^°.  Thi 
GMses  are  even  but  not  very  bright.    From  Monroe,  Orange  Co.,  N.  T. 
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187.  MAONSBIOFXIRRITB.    Magnoferrit  i?amm.,  Pogg.,  evil  461, 1859.    HagneftRl 

Kenng.,  Ueb.  J.,  1859,  98,  1860. 

Isometric.    In  octahedrons,  and  octahedrons  with  truncated  edgee  (£8] 
H.=6— 6*5.     G.=4'568— 4-654.     Lustre,  color,  and  streak  as  in 
netite.    Strongly  magnetic. 


Oomp. — Mg  l'e=Kagne8ia  20,  oxyd  of  iron  80=100;  but  the  crjstalB  usually  ii 

hematite  in  iimumerable  very  thin  lamin»,  parallel  to  the  octahedral  fkcea.    Analyses :  1* 
Rammi^be/g  (Pogg.,  cviL  451,  Min.  Chem.,  160) : 


1.  Vesuvius,  erupt  of  *55 

2.  "  " 

3.  "  " 

4.  **        older  erupt 
5. 


Ii 


ti 


Pe 

% 

Cu 

86-96 

12-58 

=99-54 

85-00 

13-69 

0-60=99-29 

8505 

13-95 

1-01=100-01 

84-20 

16-00 

=100-20 

84-35 

15-65 

=100 

Begarding  a  Fourth  of  the  sesqiiioxyd  of  iron  as  a  mixture,  the  results  g^ve  Rammelsbeig  the 
above  formula.  For  the  purpose  of  analysis,  the  magnesioferrite  was  separated,  fr^n  the  misri 
hematite  by  means  of  a  magnet 

Pyr.,  etc. — B.B.  like  hematite.    Difficultly  soluble  in  muriatic  acid. 

Obs.— Formed  about  the  fumaroles  of  Vesuvius,  and  especially  those  of  the  eruption  of  1855^ 
as  observed  by  Soacchi,  who  particularly  described  the  crystals  and  their  associations.  The  laminc 
of  hematito  intersecting  tho  octahedrons  have  rhombohedral  planes  on  their  edges.  Crystals  of 
hematite  occur  at  the  same  fumaroles. 

Rammelsberg  first  detected  the  magnesian  nature  of  the  crystals,  and,  in  allusion  to  it,  named 
the  species  magnoferrite.  But  magno  has  its  own  different  signification  in  Latin ;  and  the  word 
should  be  magnesioferrite. 

Artif. — Formed  in  crystals  by  heating  together  I'e  and  Mg,  and  subjecting  to  the  actum  of 
chlorhydric  acid  vapor  (Deville). 

188.  FRANEI^INITI].    Berthier,  Ann.  d.  M.,  iv.  489,  1819. 

Isometric.  Observed  planes :  1,  /,  (9,  2,  2-2.  Figs.  2,  7,  8,  common. 
Cleavage  :  octahedral,  indistinct.  Also  massive,  coarse  or  fine  granular  to 
•;oinpact. 

H.=5-5— 6*5.  G. =5*069,  Thomson  ;  5  091,  Haidinger.  Lustre  metallic. 
Color  iron-black.  Streak  dark  reddish-brown.  Opaque.  Fracture  cou- 
choidal.     Brittle.     Acts  slightly  on  the  magnet. 


Fe       Un 


1.  New  Jersey 

66 

16 

2. 

6610 

14-96 

3.             " 

68-88 

1817 

4.             » 

66-01 

12-24 

6.             " 

66-12 

11-99 

6.             " 

6505 

14-77 

7.            " 

66-08 

12-24 

8.             " 

66-11 

11  99 

9.             " 

64-51 

13-51 

10              " 

66-20 

12-4i 

2n 

17  =  99  Berthicr. 

17-43,  Si  0-20,  tr  0-56=99'25  Thomson. 

10-81,  "  0-40,  Xl  0-73  =  98-99  Abich. 

21-39,  "  0-29=100  Dickerson. 

21-77,  "  0-13  =  100  Dickerson. 

2H-30,  insol.  0-30=103-12  Brush. 

21-40,  Si  0-28=100  Steffens. 

21-77,  "  0-13=100  DahL 

2o-30-^  103-62  Ramm. 

2r0<»,  *l0-8»=100-42  Kobea 


Von  Kobell  states  that  the  magnetic  character  of  the  mineral  shows  that  the  iron  is  partly  proi^ 
ozyd ;  and  he  deduces  from  his  analysis  (1.  c),  for  the  most  probable  composition,  Fe  68*36,  Stc 


ANHYDROUS  OXTDB. 


153 


7;75,  Si  0'8CL  te  7*06,  l^n  3*4S,  2q  21,  with  mizod  ^ii  0'79=99'24,  oorrespondiDg  to  the  fonnula 
iln  Slii-4-^  Fe  Fe+5  2n  Pe=Se8quioxyd  of  iron  5vS-99,  id.  of  manganese  8'H2,  protoxjd  of  iron 
t'68,  id.  of  manganese  3*74,  oxyd  of  sine  2 1 '37 =100.  Rammelsberg,  in  his  most  recent  paper 
(Pogg^  czzx.  146,  1 867 )  adopts  essentially  the  same  view  The  evolution  of  chlorine  in  tlie  treatment 
of  the  mineiBl  is  attributed  by  v.  Kobell  tc  the  presence  of  a  little  Mn  (0*80  p.  c.)  as  mixture, 
vtuch  BammeUibcrg  observes  maj  have  come  from  the  oxjdation  of  some  of  the  protoxjd  of  man- 


Pyr.,  etc. — B.B.  infusible.    With  borax  in  O.F.  gives  a  reddish  amethystine  bead  (manganese), 
ind  in  "ELF.  this  becomes  bottle-green  (iron).     With  soda  gives  a  bluish-green  manganate,  and  on 
iiarooal  a  faint  coating  of  oxyd  of  zinc,  which  is  much  more  marked  wiien  a  mixture  of  borax  and 
ioda  is  used.     Soluble  in  muriatic  acid,  with  evolution  of  a  small  amount  of  chlorine. 

Obs. — Occurs  in  cubic  crystals  near  Kibach  in  Nassau ;  in  amorphous  masses  at  Altenberg,  near 

hh.  la  Chapelle. 
Abundant  at  Hamburg,  N.  J.,  near  the  Franklin  furnace  (whence  the  name  of  the  species),  with 

red  oxyd  of  zinc  and  garnet,  in  granular  limestone ;  also  at  Stirling  Hill,  in  the  same  region,  where 

X  M  associated  with  willemite.  in  a  large  vein,  in  which  cavities  occasionally  contain  crystals  fh>m 

ooe  to  four  inches  in  diameter. 
Artii — Formed  in  crystals  by  action  of  perchlorid  of  iron  and  chlorid  of  xino  on  lime,  with  heat 

^Baubree). 


189.  CHROMIT^.  Per  chromate  alumine  (fr.  Yar)  Vauq.,  Bull  Soa  Fhilom.  1800,  55,  57. 
Eiiendirom  (fr.  Ural)  Msder,  Crell's  Ann.,  1798,  L  500 ;  KarsL,  Tab..  56.  79, 1800,  74,  1808.  Fer 
diromate  ff^  Tr.,  iv.  180L  Chromate  of  Iron,  Chromic  Iron,  Cliromiron.  Chromsaures  Eiseu, 
Chromeisenstein,  Gernu  Eisenchrome  Btud.,  1832.  Siderochrome  Uuot^  L  287,  1841.  Chro- 
mofcrrite  C?iapm^  Min.,  1843.    Chromit  Haid^  Handb ,  550,  1845. 

Isometric.  In  octahedrons  (f.  2).  Commonly  massive;  structm'e  fine 
granular,  or  compact. 

H.=5'5.  G.=4'321,  crystals,  Thomson;  4*498,  a  variety  from  Styria; 
4'568,  Texas,  Pa.  Lustre  submetallic.  Streak  brown.  Color  between 
iron-black  and  brownish-black.  Opaque.  Fracture  mieven.  Brittle. 
(^  Sometimes  inagtietic. 

Comp.— f'e  i?r,  or  (^e,  Mg.  Cr)  (Xl,  Pe,  ^r).  fe  <Pr=Oxyd  of  iron  32,  oxyd  of  chromium  68 
-100.  Analyses:  1,  2,  Seybert  (Am.  J.  ScL,  iv.  321);  3,  4,  Abich  (Pogg.,  xxiii.  335);  5,  6, 
l^agier(Ann.  Mus.  d'Hist  N.,  vi.);  7,  8,  T.  S.  Hunt  (Logan's  Rep.  G.,  Canada,  1849);  9,  Moberg 
.J.pr.Ch.,  xliiL  119);  10,  A.  Rivot  (Ann.  Ch.  Phvs.,  TIL  ixx.  202);  11,  C.  Bechi  (Aul  J.  Sd.  IL 
Dv.  62) ;  12,  13,  Starr  and  Garrett  <,Am.  J.  ScL,  IL  xiv.  45) : 


fe 

1.  Chester  Co.,  Pa.  35-14 

2.  Baltimore  3000 

3.  "         massive  18*97 

4.  "          crysL  20*13 

5.  Siberia  24* 

6.  Roraas  25*H6 

7.  Bolton,  Canada  3568 
S.  L.  Memphramagog  2 1  "28 
9.  Bertsof  18*42 

10.  Baltinjore  30*04 

11.  Vollerra,  Tuscany  33*93 

12.  Cheater.  Pa.  Pe  38*95 

13.  Texas,  Pa.  "   38*66 


Mg 


6*36 
15*03 
1813 

6*68 


61*56 

39-51 

44*91 

6o'04 

53- 

54-08 

45-90 

49*76 

6417 

63-37 

4213 

60-84 

63*38 


%1 

9*72 
1300 
13-85 
11*85 
11- 

9*02 

3*20 
11*30 
10*83 

1*95 
19*84 

0-93 


Si 

2-90=99-32  Seybert 
10-60=99*11  Seybert. 
0-83=98-25  Abich. 

=99-45  Abich. 

1*    Mn  1  =  100  Laugier. 
4*83=98-95  Laugier 

=99*81  Hunt. 

=100*46  Hunt 

0-91  =  101*01  Moberg 
2-21  •  Ca  2*02  =  99*00  Rivot. 
4*75  =  100-65  Bechl 
0-62,  ]S1  0*10  Starr. 
"  2*28  Garrett 


•  With  some  tiUnic  add  f 


.  In  Moberg's  analysis  the  chromium  is  supposed  to  be  partly  protoxyd,  giving  the  formula  (^o, 
{gtCr)  (^,  il).  Garrett's  analysis  of  the  Texas  ore  corresponds  to  ^e  Sr  931 6  +  fe  Fe  cj*69  -»- 
>'i  Fe  7*15.  In  grains  that  were  magnetic,  Garrett  found  €r  41*55,  Fe  62*02,  Si  1*25,  correspond 
ng  to  Fe  €r  6107  +  fe  Fe  3o-64  +  Si  I  -26=  lut>-96  Ooc.  cit). 
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Pyr.,  etc. — B.B.  in  O.F.  infusiblo ;  in  H.F.  slightly  rounded  on  tho  edges,  and  becomes  magnetift 
With  borax  and  salt  of  phosphorus  gives  beads,  which,  while  hot,  show  ou^  a  reaction  for  iron, 
but  on  cooling  become  chrome-green ;  the  green  color  is  heightened  by  Aisionon  charcoal  with 
metallic  tin. 

Not  acted  upon  bj  acids,  but  decomposed  by  fusion  with  bisulphate  of  potash  or  soda. 

Obs. — Occurs  in  serpentine,  forming  veins,  or  in  imbedded  masses.  It  assists  in  givini^  the 
variegated  color  to  verde-antique  marble. 

Occurs  in  the  Gulsen  mountuius,  near  Kraubat  in  Syria;  in  crystals  in  the  istlands  of  Unst  and 
Fetlar,  in  Shetland;  in  the  province  of  Drontheim  in  Norway;  in  the  Department  du  Var  in 
France;  in  Silesia  and  Bohemia;  abundant  in  Asia  Minor  (Am.  J.  ScL,  II.  viL  285);  iu  the 
Eastern  and  Western  Urals ;  iu  New  Caledonia,  aflbrding  ore  for  commerce. 

At  Baltimore,  Md.,  in  the  Bare  Hills,  in  large  quantities  in  veins  or  masses  in  serpentine ;  also 
in  Montgomery  Co.,  6  m.  north  of  the  Potomac;  at  Cooptown,  Harford  Co.,  and  iu  the  north  port 
of  Cecil  Co.,  Md.  In  Pennsylvania,  in  W.  Goshen  (crystals),  Nottingham,  Mineral  Hill,  and  else- 
where ;  Chester  Co.,  near  Unionville,  abundant ;  at  Wood's  Mine,  near  Texas,  Lancaster  Co., 
very  abundant  Massive  and  in  crystals  at  Hoboken,  N.  J.,  in  serpentine  and  dolomite ;  iu  tlie 
south-western  part  of  the  town  of  New  Fane,  and  in  Jay,  Troy,  and  Westfield,  Vt ;  Chester  and 
Blanford,  Mass. ;  on  L  i  Yache,  near  San  Domingo;  at  Bolton  and  Ham,  Canaida  East  Jn  Gali- 
fomia,  in  Monterey  Co. ;  also  Santa  Clara  Co.,  near  the  N.  Almaden  mine. 

This  ore  affords  the  oxyd  of  chrome,  used  in  painting,  etc  The  ore  employed  in  England  is 
obtained  mostly  from  Baltimore,  Drontheim,  and  the  Shetland  Isles ;  it  amounts  to  about  2,000 
tons  anuunlly. 

IsiTE  Herm,^  J.  pr.  Ch.,  xxiiL  276,  1841,  was  described  by  Hermann  aa  occurring  in  the 
Urals  in  black  shining  octahedrons,  with  6. =6*506,  and  as  consisting  of  Iridium  56*04,  osmium 
9*53,  iron  9*72,  chromium  9*40,  traces  of  manganese,  with  a  loss  of  16*26,  which  he  rcdconed  ae 
oxygen.  But  Claus  has  shown  that  the  mineral  is  only  a  mixture  of  iridosmine,  chromite,  etc, 
and  sustains  this  by  a  mechanical  examination  of  the  substance  obtained  by  Hermann's  nicthod 
of  separation  (J.  pr.  Ch.,  Izxx.  285). 


190.  X7RANINITX!.  Schwars  Beck-Erz  (fr.  Joach.)  Brucknu,  Magn.  Dei,  204,  1727.  Bedc- 
Blfinde=Pseudogalena  picea  pt.  [rest  (?all)  pitch-like  Zinc-blende]  TToU.,  249,  1747.  Swart 
Blende =Pechblende  {tr.  Saxony,  etc)  pt  [id.]  Oronst^  198,  1768.  Pseudogalena  nigra  com* 
pacta,  Pechblende  (fr.  Joach.  and  Job.),  De  Born,  Lithoph.,  133,  1772.  Pechblende,  Eisen- 
pecherz  [put  under  Iron  Ores]  WtrrUj  Bergm.  J.,  1789.  Uranerz  (fr.  Joach.)  Klapr.,  Mem.  Aa 
Berl,  1786-87,  160,  pub.  iu  1792,  Beitr.,  il  197,  1797  (discov.  of  metal  uranium).  Pechen 
Karst,  Tab..  56,  1800.  Urane  oiydule  ff.,  Tr,  1801.  Uranpechera,  Pechuran,  Germ,  Pitch- 
blende, l^otoxyd  of  Uranium.  Urauatemnite  Chapm,<,  Pract.  Min.,  148,  1863.  Uranin  i7auit 
Handb.,  549,  1845. 

Schweruranerz  (fr.  Przibram)  Breiih,,  Handb.,  903,  1847.  Coracite  (fir.  L.  Sup.)Ze  Conte,  Am* 
J.  Sci.,  IL  iii  117,  173,  1847.  Kristallisirtes  Uranpecherz  (fr.  Norway)  r?k.  jScftecrer,  Pogg., 
Ixxil  570,  1847=Uranoniobit  Herm.,  J.  pr.  Ch.,  IxxvL  826,  1869. 

Isometric.  Observed  fonns:  f.  2,  7,  8.  Usually  massive  and  botryoidal; 
also  in  grains :  structure  sometimes  columnar,  or  curved  lamellar. 

H.=5*5.  G.=6*4:— 8.  Lustre  submetallic,  to  greasy  or  pitch-like,  and 
dull.  Color  grayish,  gi-eenish,  brownish,  velvet-black.  Streak  brownish- 
black,  grayish,  olive-green,  a  little  sliining.  Opaque.  Fracture  conchoidal, 
uneven. 

Comp.,  Var. — tj  ^,  Ramm.=Protoxyd  of  uranium  32*1,  sesquioxyd  67*9=100;  but  analyses 
vary  much  in  their  results  through  mixtures  with  other  substances. 

Var.  1.  OrystdUized,  Color  pure  black ;  G.=6'7l.  Occurs  in  Norway.  It  is  Hermann's  Vranmh 
niobUe, 

2.  Ordinary  msissiye.  6. =6*4— 7*0.  Breithaupt  found  in  11  trials  of  the  ore  ftt>m  Johann- 
georgenstadt  and  Schnoeberg  (the  heaviest  from  the  latter  place)  G.=r  6*44— 6*934,  with  one  at 
6 '625.  A  specimen  from  the  former  locality  gave  F.  Marian  7*08—7-23 ;  and  one  from  Joadiimsthal 
gave  Hermann  (anaL  6)  6*97.  The  Przibram  ore  {Schweruranerz)  gave  Breithaupt,  in  4  trials  Q.= 
7*968-8026. 


▲NHYDBOUS   OXYD9. 


^     V    » 


3L  CoraoUe*  Goractte  is  probably  pitchblende  mixed  with  some  gummite(the  hydrous  ore).  It 
IB  pildi-black  in  color,  and  affords  a  grayish  powder ;  G.=4*378,  Le  Conic.  In  Whitney's  amilysia 
(Ka  8)  he  obtained  15*92  p.  c.  of  carbonate  of  lime,  which  accounts  for  the  low  specific  gravity. 
Tbe  time  was  separated  by  Oenth,  as  far  as  possible,  before  making  his  analysis  (No.  9).  Gentb 
.fottnd  the  oxygen  ratio  for  the  U  and  ^  nearly  1  to  4. 

HaidhiKer's  name  is  retained  for  the  species,  with  the  addition  of  the  terminal  syllable  ite. 
Chapman's  has  precedence ;  but  it  is  badly  made,  its  derivation  requiring  the  form  UrancUomttd ; 
and  moreover,  until  crystals  are  known  and  found  to  be  without  cleavage,  or  uutil  crystals  are 
proved  to  be  an  impossibility,  it  cannot  be  asserted  that  the  species  is  undeavable. 

Analyses:  1,  Klaproth  (Beitr.,  11  197j;  2,  Rammclsberg  (Pogg.,  lix.  35,  and  Miu.  Ch..  176);  3, 
Thejer  (Ramm.  Min.  Gh.,  175);  4,  Ebehnen  (Ann.  Ch.  Phys.,  1843,  498);  5,  Hermann  (J.  pr.  Ch., 
hxTL  S26);  6,  PfSaff  (Schw.  J.,  xxxv.  326);  7,  v.  Hauer  (Jahrb.  G.  Reichs.,  1853,  197);  8,  WMt- 
nqr  (Am.  J.  Scl,  XL  vii  434) ;  9,  Genth  (ib.,  xxiiL  421) ;  10,  Scheerer  (Pogg.,  IxxiL  561) : 
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&  J-Georgenstadt    84-52    8*24 

7.  Przibram  80*52     2*86     2*97     0  64 

8.  Coradte  72*60     2*74    6-99    

9.  "  62-68  Pe^-Sl  5»3     0-5« 
10.  ^orwBj.Urawmi  76*6  l*b,  Cb,  Bi  15*6,  Mn 


gi 

6-0,  Pb  S  6-0=100  Klaproth. 
5-30,  Pb  6-20,  As  1-12,  Bi  0*05,  tl  0-36=99-61  R. 
3-50,  Pb  6-57,  S  175,  Cu  395,  Zn  0-70,  Bi  0*52, 

As  4*36,  C  2-14=  100-39  Theyer. 
8-48,  Pb  4-22,   S  0-60,  Mn  0-82,  No  0*25,  0  3*32, 

II  1*85=1 00-89  Ebelmen. 
2*45,   I»bO-74,  PbS  284,  Xl  0*33  Bi  1-23,  Mn 

0-14,  ll  2  59  Hermann. 
202,  Pb  S  4-20,  Co  1*14=10012  Pfaff. 
1*79,  Pb  tt-07,  S  1*18,  Sb  2*09,  C  0-89,  fl  048  = 

99-49  Hauer. 
6*33,  J»b  6*56,  Xl  MO,  tl  5'68=10o  Whitney. 
lS-15,  l*b  7-39,  Xl  0-52,  0,  Xl  6-U=9U'28  Genth, 
1*0,  H  4-1,  insol  and  loss  2*7  Scheerer. 
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Scheerer,  in  anal  5,  obtained  t?  6287,  and  U  28*84 ;  and  Genth,  in  anal.  9,  ^  46*2 1 ,  and  1 1 6*47. 

"PjT^  etc. — B.B.  infusible,  or  only  slightly  rounded  on  the  edges,  sometimes  coloring  the  outer 

tbme  green  (copper).    With  borax  and  salt  of  phosphorus  gfives  a  yellow  bead  in  O.F.,  iKJComing 

peen  in  R.F.  (uranium).     With  soda  on  charcoal  j^^ves  a  coating  of  oxyd  of  lead,  and  frequently 

the  odor  of  arseuia     Many  specimens  give  reactions  for  sulphur  and  arsenic  in  the  open  tube. 

^kihible  in  nitric  acid.    Not  attractable  by  the  magnet. 

Obt^-^Uraninite  accompanies  various  ores  of  silver  and  lead  at  Johanngcorgcnstadt,  Marien- 
berg,  and  Schneeberg  in  Saxony,  at  Joachimsthal  and  Przibram  in  Bohemia,  and  Uetzbanya  in 
Hungary.    It  is  associated  with  torbemite  at  Tincrofl  and  Tolcam  mines,  near  Redruth  in  (^rn- 
wall;  also  near  Adriauople,  Turkey;  at  the  Middletown  feldspar  quarry,  ui  octahedrons  with  trun- 
cated edges,  according  to  Shepard. 
Oirncik  is  from  about  90  m.  above  Sault  St  Marie,  on  the  north  side  of  L  Superior. 
Very  valuable  m  porcelain  painting,  affording  an  orange  color  in  the  enamelling  fire,  and  a  black 
cobr  in  that  in  which  the  porcelain  is  bak^     A  laboratory  has  been  opened  at  Joachimsthal, 
^bere  the  ore  is  converted  into  uranate  of  soda  for  use. 

^^— The  hydrous  ore  called  g^mmite  occurs  as  a  result  of  the  alteration  of  tliis  species  ;  also 
oranic  ochre. 


191.  CHRYSOBBRTI*.  [Not  Chrysoberyl  (=var.  Beryl)  of  (he  Ancients.]  Krisoberil  Wem., 
Bergm.  J.,  373,  387,  178^;  84,  1790.  Chrysoberyll  Karsten,  Lenz,  etc  Cymophane  //.,  J.  de 
M^iT.  5,  1798.  Alexandrite  Kanknskiold,  Schr.  Min.  Ges.,  St  Petersb.,  1842.  Alaunerde  + 
Kieselerde  Klap.,  Beitr.,  L  97,  1795;  Arfoedson,  Ak.  BL  Stockh.,  1822.  Aluminate  of  Glucina, 
niaiiily,  Seyheri,  Am.  J.  Sd.,  viiL  105,  1824;  Bergtmann,  De  Chrys.,  Golt,  1826. 

Ortliorhonibic.  /a/=129*'  38',  0 A  1-2=129°  1';  a\h:  6>=  1-2285  :  1 
:  21267.  Observed  planes :  vertical,  i-l,  i-l,  i-f-^  i-5,  i-S,  i-|  ;  domes,  |-i. 
1-*,  1-1,  3-i  (only  as  a  composition-face) ;  octahedral,  1,  1-2,  2-2,  ?  6-6  {e^  f 
152),  2-1 
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i-i  Ai-i=lU°  39i' 
i-iAi-i=lS3  13i 
i-iA2-S=120  8 
t-iA  1=110  3i 


OZTOEN  DOUPOCBSS. 

i^Al=136''  52'  lAl,  ov.  1-f,: 

»iA2-i=128  53  lAl,  froiit,=139S 

1-tAl-i,  top,=11946  t-tAl-t= 

3-tA3-t,OT.  i-t,=130  13  frlAl-i=120  T 


Nonri^,  Me.  AlezMidrile. 

155*  Plane  i-i  vertically  striated 

sometimes  also  i-T,  uiid  other  rei 
planes.   Cleavage:  1-t quite dist 
t-i  imperfect;  i-t  more  so.     " 
composition-face  3-t,  as  in  f.  153, 1! 
made  up  of  6  parts  by  the 
3  crystals,  united  along  the 
line,  as  shown  by  the  strise,  the 
either  stellate,  or  simply 
pyramids  with  truiicatell   sumi 
Haddam.  ^•^'^^^  hIso  (2)  conjointly,  3-i   and  i- , 

in  f.  154,  155,  each  made  liy  the  crossing  of  3  pairs  of  twins,  each  sector  % 
pair  twinned  by  3-1,  and  united  to  the  next  pair  by  i-t. 

11.  =  S-5.  (i.  =z  3'5— 3"84.  Lustre  vitreous.  Color  asparagus-preen, 
grass-yi-een,  emerald-green,  greenish-wliite,  and  yellowish-green ;  sometiinei 
raspberry  or  columbine-red  by  transmitted  light.  Streak  ancolored.  Tran*- 
paieiit — translucent.  Sometimes  a  bluish  opalescence  internally.  Fracture 
conchoidal,  uneven. 

Tar.  I.  Ordinary- — Color  pale  green,  being  colored  b/  iron.  0.  =  3'59'[,  Unddmi^;  3-7M, 
SiazA;  3'689,  Ural,  Rose;  3-Sa5,  Orenburg,  Koksdiarof. 

i.  AUxantlrile. — Color  (.■inerald-nreen,  bul  columbme-red  by  transmitU'd  liglit  G,  =  S-&M,  mem 
ofreflults,  Kokacbarof.  Supposed  to  be  colored  by  chrome.  Crystala  oflec  very  Urgt^  tod  in 
twins,  like  &g.  1 5\  either  six-sided  or  sii-ra jed. 

Comp.— flrfXl  =  Abirama   SO!,  glueina   198  =  100.     AnaljseB:  1,  2,  .1,  Avdejef  (Pogg.,  Ir'. 
118);  i,  E,  Damour  (.Vuiu  Ck  Phys.,  IIL  tU.  173); 
3kt  fie  te 


1.  BniiU 

1810 

17-94 

4-47  =  100-51  ATdejef;  Q.=S-7337. 

2       " 

78-71 

1806 

K-47  =  H>0-24 

3.  Ural 

78  92 

18-oa 

3-12,  ?rO-36,  Cu  and  Pb  0-29=100-71  AvdejeC 

4.  Uuddam,  Ct. 

J  6-02 

18-41 

,  Po  4-51,  quartz  0-4(l  =  B9-4B  Damour. 

B.         " 

75-43 

17-93 

,    '■  406,        '•       0-96=98-38 

AITHTDBOUS  0XYD8. 
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prw  a  bluish  color.  G.  hardly  changed  hj  heating;  before  3*84,  after  3*833.  No  action 
witii  acids. 

Obs. — In  Brazil  and  also  Ceylon,  in  rolled  pebbles,  in  the  alluyial  deposits  of  rivers ;  at  March- 
eodort'  in  Moravia ;  in  the  Ural,  86  versts  from  Eatherinenburg,  in  mica  slate  with  beryl  and 
pleDacite,  the  variety  AlexandrUe,  of  emerald-green  color,  columbine-red  by  transmitted  light;  in 
the  Oreiiberg  district,  S.  Ural,  yellow ;  in  the  Mourue  Mts.,  Ireland ;  at  Haddam,  Ct.,  in  granite 
traversing  gneiss,  with  tourmaline,  garnet,  beryl,  automolite,  and  oolumbito ;  m  the  same  rock  at 
Greenfield  near  Saratoga.  N.  T.,  with  tourmaline,  garnet,  and  apatite ;  Orange  Summit,  N.  H.,  in 
rmiiite  at  the  deep  cut  of  the  northern  railroad;  Norway,  Mc  in  granite  with  gainct  (Verrill). 

When  transparent,  and  of  sufficient  size,  chrysoberyl  is  cut  with  facets,  and  foms  a  beautiful 
yeUowish-green  gem.    If  opalescent,  it  is  usually  cut  en  cdbochon, 

Ckryaoberyi  is  fW>m  xP^^^i  golden,  0fi^v\>oi,  beryl.  Oymophant,  from  rd/<«i,  wave,  and  ^ui. oi,  ap- 
ftw,  allo«ies  to  a  peculiar  opalescence  the  crystal  sometimes  exhibits.  AUxandriit  is  after  the 
Gsar  of  Bussia,  Alexander  L 

On  CrysL,  see  B.  ft  M.;  Eokscharof)  Min.  RussL,  It.;  Hessenb.,  Min.  Not,  iy.  Fig.  152  is 
nataral  size,  fh>m  a  crystal  belonging  to  A.  E.  Yorrill  Chrysoberyl  has  rery  distinct  cleavage 
psrallel  to  I-l,  which  appears  to  show  that  1-i  is  the  true  vertical  prism  as  made  in  the  last  edition 
of  this  work,  although  8-i  is  the  twinning-plane.  But,  for  the  sake  of  the  simpler  notation,  the 
position  given  the  crystals  by  other  authors  is  here  adopted. 

ArUi. — Formed  in  crystals  by  exposing  to  a  high  heat  a  mixture  of  6  of  alumina^  1*62  glucina, 
and  5*0  boric  acid  (Ebehnen) ;  by  putting  a  mixture  of  fluorid  of  glucinum  and  fluorid  of  alumi- 
onm,  in  the  proportions  of  their  equivalents,  in  a  carbon  crucible,  and  at  the  cent^  of  the  fluoride 
a  small  carbon  crucible  with  a  little  fused  boric  acid,  and  heating  for  some  hours  (Deville  and 
GaronX  the  process  yielding  fine  crystals  easily. 


4.  DEUTOXYDS. 


192.  OA8BITERITB.  Ore  of  the  Kaffcrtrc^c  ofihe  Greeks  (EerocL,  etc.),  and  of  the  Plumbum 
album  ofPUfL,  zxxiv.,  47,  etc ;  not  of  the  Stannum  [=a  pewter-like  alloy]  of  Plin,  Zinneteu, 
Stannum  ferro  et  arsenico  min.,  WalLy  Min.,  803,  1747.  Mine  d'£tain,  Fr,  TrL  Wall.,  17.^3. 
•Rn  Ore,  Tin  Stone.  Zinnsteln,  Zinncrz,  Germ.  Stannum  calciforme  (Oxyd  of  Tin)  Bergm.^ 
Oposa,  u.  436,  1780;  Klapr.,  Beitr.,  ii.  245, 1797.  Etain  oxyd^  Fr.  Cassiterite  Beud.,  ii.  618, 
1832.    Kassiterit  Germ. 

Tetragonal.     0  A  l-i=14:6°  5';  a=0-6724.     Observed  planes:  vertical, 
^)H?  *"!»  ^'^  5  octahedrons,  |,  1,  -I;  zirconoids,  3-f,  1-3,  T-J. 
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0  A  1=136°  26' 
0a}=112  49 
0  A  1-3=144  40 


0  A  3^=112*^  25' 

1  A  1,  pyr.,=121  40 
1  A  1,  bas.,=87  7 


/A  1=133°  34' 
1-iAl-?,  pvr.,  =  133  31 
/Ai-f=iC8  42 
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OXTOEN   COMPODKDB. 


Cleavage:  /  and  i-i  hardly  diBtinct.  Twins:  f,  158,  compOBition-facc 
1-i;  producing  often  complex  forms  through  the  many  modifying  planefi; 
Bometimee  re])eatcd  parallel  to  all  the  eight  planes  l-t;  also  f.  159,  a 
metagenic  twin.  Otten  in  renifomi  shapes,  structure  fibrous  divergent ; 
also  massive,  granular  or  impalpable. 

H,=:6— 7.  G.=6'4— 7*1.  Lustre  adamantine,  and 
crystals  usually  splendent.  Color  brown  or  black ;  some- 
times retl,  gray,  white,  or  yellow.  Streak  white,  grayish, 
brownish.  Nearly  transparent — opaque.  Fracture  8ub- 
conchoidal,  uneven.     Brittle. 

Tar. — 1.  Ordinary,  Tia-Btooe.  In  cryBtals  and  DUBsiTe.  O.  of  oidinary 
crjBt.  6-96;  orcolorlcaa,  rrom  TipuHni  B.,  Bolivia,  G-832,  FOTbm;  of  faonej- 
jellow,  from  Oniro,  6704,  id. ;  of  very  pure  cttsUs  (Vom  Carabuco,  6'4,  id. ; 
of  black  cryat.  fr.  Tipuani,  Tii21,  id. 

~.   Wood  Tin  (HoltZinn  Germ.).      In  botryoidal  Kad  reniform  ehapcs, 

«ntric  ID  Btructure,  and  rndiated  flbrouB  intemally,  altbough  very  una- 

'   pnct,  wiib  the  color  browoisb,  ofmimd  sbadeB,  lookiiig  somewhat  like  dry 

wood  iu  its  colors.      TaaiTs-eyc  tiu  is  the  same,  on  a  smaller  BCale,    Ot.  of  one 

variety  6-514.    Excelleut  Ugx.  in  Rashleigb'a  Brit.  Min.,  1197. 

Stream  tin  ie  nothing  but  the  ore  in  the  state  of  sand,  as  it  occurB  along  the  beds  of  Btreams  or 

in  the  gravel  of  the  adjoiniiig  region.     It  has  boon  derived  from  tin  veins  or  rocks,  through  tba 

irear  and  decompositioD  of  the  rocks  and  transportation  by  waler. 

Comp.— j>u=Tiu  78-G7,  oiygeo  21-33=IOu.  Analyses:  1,  Berzetiua  (Afh.,  iv.  184);  S, 
UallDt(J.  G.  Soc.  Dubl.,  iv.  2Tt);  3,  Bergemonn  (Johrb.  Uin.,  18S7,  3S5);  i,  5,  D.  Forbes  (Pha 
Mag.,  IV.  zii.  HO): 


§n 


»n 


Si 


].  Finbo 

98-6 

2-4     1-4      0-8     =98-2  Beraelius, 

2.  Wicklow,  Ireland 

86 '26 

—    2-11      —    0-84     Mallpl     Q.=6ir.3. 

-■5.  Xercs,  Ueiico 

89-43 

*,  Tipuoui,  Bolivia,  bnh. 

01-81 

—         1-02        6-4a    0-73r=J00-lH  Forbes. 

6.         "            "        blaek 

01 -BO 

—     2-69     —          6-51      ^lOOForboa.      G  =7-0SI 

Cry ataTs  from  Carabuco,  Bolivia,  afforded  Kroeber  (Phil.  Mng.,  IV.  iii.  Ill)  76-80.1  p.  c  of  tin 
(equivalect  to  97-S  p.  c  of  oiyii),  with  iron  218,  silver  OOl.'i,  tuugslic  acid  0U2,  lead  O-Ji, 
and  1-74  of  water.  (Tlie  analyBis  is  slated  to  have  afforded  19'3S4  of  oiygeii,  which  is  not 
enou;;h  for  the  tin  alous  found.)  The  Tcncbra  ore  cootains  from  2  to  5  p,  c  of  columbic  and 
tantalic  acids.    Vauquelin  obtained  0  p.  c.  of  BCHqaiozyd  of  iron  from  wood  tin. 

Fyr.,  etc. — B.B.  alone  unaltered.  On  charcoal  uitli  soda  reduced  to  metallic  t'n,  and  gives  • 
whitt  coating.  With  tho  Allies  sometimes  gives  reaclions  for  iron  and  manganefu,  and  more 
rarely  for  tnntalic  ncid.    Only  slightly  acted  upon  by  acids. 

Obs. — TiD  ore  is  met  n-itb  in  veins  traversing  granite,  gneiss,  mica  schist,  chlorite  or  clay 
sehiiit,  and  porphyiy. 

Occurs  in  reii.arkuble  crystals  in  Cornwall,  aasociated  with  flaor,  apatilc,  topae.  blende,  wolfram, 
elc.  and  also  Ibc  food-iin  and  stream-tin;  in  Devonshire,  near  Tavistock  and  elsewhere:  County 
of  Wicklow,  Ireland ;  in  paeudoniorphs  after  feldspar  at  Wheal  Coates,  near  St.  Agnes.  Cornwall ; 
sinpnilnr  co^ipnuud  crystals  in  Bohemia  and  Saxony,  tliu  tvrin  forma  from  ZinntVRld  and  Selilack. 
enwald  otlen  weifrliing  itvcrol  pounds;  at  Umogcs  In  splendid  cryrtalsi  also  in  Oalljciii;  Green- 
land, witli  cryolite  at  Evifrtok;  Sweden,  at  Finbo :  Finland,  at  Pitkarants. 

In  the  R  Indies,  on  Malacca,  Banco,  Blitoui;  near  Borneo;  in  the  Ovens  district,  and  in  some 
gullies  of  the  Stothbogie  ranges  in  Victoria,  Auflralla. 

In  Bolivia,  S.  A.,  in  tho  gold  region  along  the  Tipuaoi  R, ;  at  Oruro  tin  mines;  and  at  Carabuco, 
Bolivia;  in  Mexico,  at  Xeres  and  Durango. 

In  tlie  United  States,  in  Maine,  sparingly  at  Paris  and  Uebron:  in  iTcus.,  at  Chesterflcld  and 
Goshen,  a  few  crystals,  with  albite  and  toanualinc;  iu  N.  Samp,,  at  Lyme,  and  somewhat  moro 
abundantly  on  the  estate  of  Mr.  Eastman,  in  the  town  of  Jaekson ;  in  Virsinia,  sparindy  la 
some  gold  mines,  imbedded  in  a  talco-micaceons  slate;  in  CaUforaia,  in  San  Bemardioo  Oo,  in 
Temescal  region ;  in  idaJio,  on  Jordan  creek,  near  BoonviUe. 

SlaKatit  'BTeith.  (Uandb.  IVl.  11^471,  an  amorphous,  pale  yellon-iah-white  snbstanoe,  lh)n 
Oorawil^  with  E.=6'e,  G.— 8'54B,  has  been  regarded  as  a  pseudomorph  after  TeldBpar,  oon- 
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tilling  mndi  oxyd  of  tin  aa  a  nuxture  wiUi  the  other  ingredienls,    BUchof  obtaioGd  [Obem.  O^ 

a.  2026)  Hi  61-57,  Sn39  9l,  Al  4-53,  Fe  3-51i,  (■■■(]■  16,  ign.  lr4S  =  99-lft. 

Od  CfjsL,  UesRenberg,  Min.  NoL,  vL ;  A.  E.  Nordensklold  aod  Qadoliu,  Fogg.,  d.  637.  Kor- 
dnukiold  cnalfcd  the  angle  1  a  1  =  121°  4,i,  whence  a~0-6->20.  According  to  Mr.  OadoIlD,  Fiii- 
kDdciyBtnlsafroiilalBotheplanesii,  7,  i)S-!^  V-H.  }-J.  J-J>i-}.  1-:^.  *-if,  *-S,S''-?. '-tiH,  i-S,  i-f, 
^>  >-i'1>  *-\^  i  )>n'  them  is  doubt  ua  to  some  at  leaet  of  tliesc  planoB,  aa  tlieae  unuaual  ratios 
ven  determined  from  measiired  angles  alolii;  and  not  through  zuni'B. 

Artif, — Fonned  in  crystala  b;  the  action  ••(  a  stream  of  muriatic  acid  gas  on  So  0*  (Deville) ; 
bf  actioa  of  steam  on'  chlorii!  or  Quorid  of  tin  '  Duubnii). 

litk.  Ajxautb  a.  E.  A'ordenakidid  {Finl  Mio..  I>>3,  IHSS,  2C,  I8H3>.  A  casaiterite  coutaining 
■earlj  9  p.  c.  of  tantalic  acid  Idomorpliou)>  nith  cassiterilc,  and  presenting  tlie  plaoea  I,  1-i. 
H.=fi — 6'5;  0.^8'6— 68.  Lustre  vitreous  to  adninantioe ;  color  bluck  to  grayish-lJlni^ ;  Btresk 
U^it-bTown;  opaque.    Analysis  b;  Nordeaskiold : 

So  88-96  ta  S'TS  Fe  i'tli  Cu  0-78  =  100-55 

From  FennikojB  in  Somero,  Finlaod,  with  tantolite  and  bcr^l  in  albile. 

L  421,  17S3;  v.  Bora.  Oat  de  Raab,  L  163,  1790. 

i;];i,  1795  (discov.  of  metal  Titanium).     BedSchort 

1796  [notTitanilB  Klapr.,  n94=8phone].  Sdiori 

Criapile  ifr.  Criapalt  St  Gotliard)  DelamtllL, 


193.  BnnZiE.  Schorl  rouge  de  Zm/c,  Crist. 
Bnther  Schorl  pL,  Titankalk,  Klapr.,  Beitr ,  i 
Eirw.,  ITin.,  i.  271,  1794;  Titanite,  id.,  ii.  32 
nmge,  Sugenite,  SauM'irt,  Alpes,  iv.  3  IS'-**. 


T.  T,iL3)3,  1797.     RuW  Wen.,  ISOO,  Lud wig's  Worn,  i.  65,  18ii3.    Titano  oiy d«  ff.,  Tr.,  1801. 
Schwaixcr  Granat  Lampaditu,  Samml.,  iL  H9,  1797.     EisenholtigeB  Titanera  (fr.  Ohlopiau) 
KlapT^  Beitr.,  iL,  235,  1797=NLgrin  Earal.,  Tab.,  66,  79,  ISOO.     UmenomtQo  EolacKaro/,  Uin. 
Rus»L,  iL  353,  1SS4. 

Tetragonal.  0Al4=liT'  12^',  a=0-C442.  Observed  planes  :  vertical 
prisms,  7,  *-J,  i-2,  t-3,  i-4,  t-7,  i-i ;  octahedrons,  1,  2,  f ,  l-i,  3-i ;  zirconoids, 
1-3,  l-j,  3-J ;  base,  0,  not  common. 


QmreB  Mtn.,  Ga. 
^M  =  1.37"40' 
0^-5  =  113  18 
<'M-;i=li5  49 
IM,  pyr.,=123   7i 


lAl,  ba3.,=84°  iO' 
/A  1  =  132    20 
/Ai-J=168   42 
7Ai-2=lCl    34 


/A  i-3=153'' 26' 
i-iAi-2=153    26 
i^Al-{=122    47i 
i-tAl=118   26 


ICiO  OXYGEN  COMPOUXD9. 

Cleavage:  7  and  i-e,  distiDCt;  1,  in  traces.     Vertical  planes  nsiially  stri- 
ated.    Crystals  often  acicular.     TM-ins  :  1,  composition-face  l-«,  either  (1) 
having  a  geniculation  at  the  centre  of  origin  of  the  crystal  (nearly  like  f.  50, 
or  f.  158  under  cassiterite) ;  or  (2)  having  commenced  as  a  simple  crystal, 
and  afterward  become  geniculated,  as  in  t.  161.     (A)  Usually  the  successive 
pcniculations  take  place  in  a  common  plane,  that  is  by  those  faces  l-i  thai 
lie  in  the  direction  of  the  same  diagonal ;  and  (a)  either  the  parts  at  the 
geniculations,  at  the  opposite  extremities,  resume  alternately  a  like  dii"ec- 
tion,  as  in  f.  159,  under  cassiteritc,  p.  157  ;  or  the  direction  changes  succes- 
sively (f.  161),  the  extremities  finally  bending  into  one  another,  and  produc- 
ing at  times  when  thus  completed  an  inequilateral  hexa«^onal  prism  (f.  162) ; 
but  (B)  occasionally  the  twinned  commencement  (as  I,  II,  f.  163;  is  next 
geniculated  at  either  end  i>arallel  to  the  transverse  plane  1-i,  and  a  zig-zag 
l5>rm  is  produced,  and  this  in  successive  alternations,  thence  resulting,  if  the 
twinning  l)egins  nearly  at,  or  at,  the  commencement  of  the  crystal,  in  the 
scalenohedral  form  in  f.  KJ4,  which  consists  of  8  united  sectors.     [Fig.  163 
is  ideal  (from  G.  Rose),  being  introduced  to  illustrate  the  form  in  f.  164.] 
2.  Com  position -face  3-/,  making  a  wedge-shaped  crystal  consisting  of  two 
individuals.     3.  Composition-faces  1-?'  and  3-j  in  the  same  crystal  (fr.  Mag- 
net Cove,  ITessenberg).     Occasionally  compact,  massive. 

II.=6— 6'5.  G.=4l8— 1:'25.  Lustre  metallic-adamantine.  Color  red- 
dish-brown, passing  into  red  ;  sometimes  yellowish,  bluish,  violet,  black ; 
rarely  grass-green.  Streak  pale  brown.  Subtransparent — opaque.  Frac- 
ture subconchoidal,  uneven.     Brittle. 

Comp.,  Var. — Titanic  acid,  iri=OzvgoQ  39,  titanium  6 1  =  100.  Sometimes  a  little  iron  is  present 

Var.  1. — Ordinary.    Brownish-red  and  other  shades,  not  black,     G.=4*I8— 4*22.    Transparent 

quartz  is  sometimes  penetrated  thickly  with  acicular  or  capillary  crystals,  and  this  Tariety  is  the 

Sageniie  (IV.  naynt^nj  a  net),  also  named  Crisjnte.     Dark  smoky  quartz  penetrated  with  the  acicahir 

rutile  is  apparently  the  Veneris  crhiis  of  IMiny  (xxxvii.  G9). 

2.  Ftn-iftroiUi.  (a)  Nigrine.  Color  black,  wlionce  the  name.  Contains  2  to  3  p.  c.  of  ozyd  of 
iron.  But  as  ordinary  rutile  lias  1  to  2  p.  c,  the  distinction  is  very  smalL  G.=4  249,  fr.  Ohla- 
pian ;  4-242  fr.  Freiberg,  {h)  flmenonUile,  A  black  variety  from  the  Ilmen  Mts,  oocurring  in  oo- 
tuhedrons,  containinj?  over  lo  p.  c.  of  oxyd  of  iron,  and  having  G. =5*074— 6*  133. 

3.  Chronii/erovji  (Titano  oxydi  chromifere  II.).  A  grass-green  variety,  containing  oxyd  of 
chrome,  which  gives  the  color. 

Analyses:  1,  Damour  (Ann.  C.h.  Pliya.,  III.  x.  417);  2,  H.  Rose  (Gilb.  Ann.,  IxiiL  67,  Pogg., iiL 
160);  3,  Kerstcn  (J.  pr.  Ch.,  xxxvii.  170);  4, .%  Demoly  (Jahresb.,  1849,  7-i8): 

1.  QtYfichL,  reddish       Ti  07  00     Ve  1 -5 5  =99-1. "S  Damour.     G,=4-209. 

2.  "  *'  9S-47  ir>3=100  II.  Rose. 

3.  Freiberg,  nfgrine  90*75  2*40"=9\)-16  Kersten.     G.=4-242. 

4.  Loc.  unkno\ni  90*11  1  Oi,  Mn  0*13,  Si  1*83=100  Domoly. 
6.     •'            "                        9H-45            1-02,    "    0-14,  "  0*79=  1 00  Demoly. 

"  In  part  at  least  nuignrtite^  which  may  be  neparateil  by  a  magnet. 

The  Ilmenorutile  consists  approximately,  according  to  nermann  ll.  c),  of  Ti  89*3,  Fe  10'7. 

Pyr,,  etc. — B.B.  infusible.  "With  salt  of  phosphorus  gives  a  colorless  bead,  which  in  R.P. 
assumes  a  violet  color  on  cooling.  Moat  varieties  contain  iron,  and  give  a  brownish-yellow  or  red 
bead  in  R.F.,  the  violet  only  appearing  after  treatment  of  the  bead  with  metallic  tin  on  charcoal 
Insoluble  in  acids;  made  soluble  by  fusion  with  an  alkali  or  alkaline  carbonate.  The  solution 
containing  an  excess  of  acid,  with  the  addition  of  tin-foil,  gives  a  beautiful  violet-color  when  con- 
oeiitrated. 

Obs. — Rutile  occurs  in  granite,  gneiss,  mica  slate,  and  syenitic  rocks,  and  sometimes  in  gran- 
uhir  limestone  and  dolomite.  It  is  generally  found  in  imbedded  crystals,  often  in  masses  of  quarti 
or  feldspar,  and  frequently  in  acicular  crystals  penetrating  quartz.  It  has  also  lieen  met  with  in 
hematite  and  ilmenite.  It  is  common  in  grains  or  ft-agraents  in  many  auriferous  sands.  Oocurs 
in  Arondal  and  Krageroe  in  Norway ;  at  llorrsj'ibcrg,  Finland,  with  lazulite  and  kyanite ;  Saualpe, 
Ouiuihia ;  in  the  Urals ;  in  the  Tyrol ;  at  St.  Gotliard ;  at  Yrieiz,  in  Franoe ;  Krummheunerr 
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dorf.  near  Freiberg;  in  Gastilo,  in  geniculated  crystalSf  often  large ;  at  Ohlapian  in  Transylvania, 
niffrme  in  pebbles ;  in  large  crystals  in  Perthshire,  Scotland ;  at  Orianlarick,  at  Craig  Calleaeh  near 
KSfiii,  and  on  Benjg^oe ;  in  Donegal  Co^  Ireland.  A  variety  from  Karingsbricka  in  Sweden  con- 
tuns  according  to  Ekeberg  ( Ak.  U.,  Stockh.,  1 803,  46),  3  p.  c.  of  chrome,  and  is  the  tUatie  oxydi 
duromi/r  re  of  Hauj;  grasthgreen  needles,  supposed  to  be  chromiferous,  have  been  found  in  the  Swiss 
Alps.  The  limenorutile  is  from  the  phcnacite  and  topaz  mine  of  the  Ilmen  Mts.,  in  the  Urals. 
Rough  octahedrons,  reticulated  within,  from  Brazil,  are  supposed  to  be  pseudomorphs  after  anatase. 

In  Mamej  at  Warren,  along  with  tremolite  and  chalcopyrite.  In  N,  Hamp.^  sparingly  at 
Lyme,  with  tourmaline;  near  Hanover,  acicular  crystals  in  quartz,  only  in  loose  masses.  In 
Vermont^  at  Waterbury,  Bristol,  Dummerston,  and  Putney ;  also  in  loose  boulders  in  middle  and 
northern  Vermont,  acicular,  some  specimens  of  great  beauty  in  transparent  quartz.  In  Mass.,  at 
fiarre,  in  gneiss,  crystals  occasionally  an  inch  and  a  half  in  diameter ;  at  Windsor,  in  feldspar 
veins  intersectiug  chlorite  slate ;  at  Shelburne,  in  fine  crystals  in  mica  slate ;  at  Leyden,  witA 
sciipolite ;  at  Ck>nway,  with  gray  epidote.  In  Gonn.,  at  Lane's  mine,  Monroe,  and  in  tiie  adjoin- 
ing town  of  Huntington.  In  N,  York,  in  Orange  Ck>.,  1  m.  E.  of  Edenville,  with  pargasite  in  limestone 
boulders ,  2  m.  £.  of  Warwick,  in  granite  witli  zircon ;  1  m.  E.  of  Amity,  in  quartz  with  brown 
tourmaline,  and  2  m.  W.,  with  spinel  and  corundum,  and  also  2  m.  8.W.,  with  red  spinel  and 
chondrodite;  near  Warwick,  in  slender  prisms  penetrating  quartz;  in  N.  York  (Jo.,  at  King^- 
bridge,  ill  veins  of  quartz,  feldspar,  and  mica  traversing  granular  limestone ;  in  the  limestone  of 
Essex  Co.  In  Penn.,  in  fine  long  crystals,  at  Sudsbury,  ChesU.*r  Co.,  and  the  adjoining  district  in 
Lancaster  Co. ;  at  Parksburg,  Concord,  West  Bradford,  and  Newlin,  Chester  Co. ;  at  the  Poor 
House  quarry,  Chester  Co.,  in  delicate  crystals,  sometimes  iridescent,  on  dolomite.  lu  N,  Jersey^ 
at  Newton,  with  spinel  In  N.  Car.,  at  Crowder's  Mountain.  In  Gf^rgia,  in  Habersham  Co. ;  in 
Lincoln  Ca,  at  Graves*  Mountain,  with  lazulite  in  large  and  splendent  crystals,  some  3^  by 
2}  in.     In  Arkan^u,  at  Magnet  Cove. 

In  Canada,  small  crystals,  with  specular  iron  at  Sutton,  C.  E  ;  in  the  ilmenite  of  Bay  St.  Paul, 
C.  E.,  orange  translucent  grains,  pure  Ti,  and  probably  rutile  or  brookite. 

The  ozyd  of  titanium  is  employed  for  a  yellow  color  in  painting  porcelain,  and  also  for  giving 
the  requisite  tint  to  artificial  teeth. 

Recent  art  on  cryst.,  Kokscharof  Min.  Russl,  L  iL  iii.  iv. ;  Pogg.,  xcL  J  54  (whence  angles 
given);  G.  Rose,  Pogg,  cxv.  64»;  Ilessenberg,  Min.  Not,  I.  II.  V.     Figs.  16j-lrt4  by  G.  Rose. 

Artil — Formed  in  crystab  by  heating  together  to  redness  titanic  acid  and  protoxyd  of  tin, 
and  then  heating  the  mass  with  silica  to  a  cherry  red  heat  (Deville) ;  by  the  action  of  steam  on 
fluond  or  chlorid  of  titanium  (Daubree,  Ilautefeuille).  Hautefeuille  observes  that  in  this  process 
crystals  of  rutile  are  formed  when  the  heat  used  is  red  heat ;  of  brookite^  when  it  is  between  that 
required  for  volatilizing  cadmium  and  zinc ;  and  of  anatase^  when  the  heat  is  a  little  below  that 
required  for  the  volat  of  cadmium. 

Uas  been  observed  in  crystals  as  a  furnace  product  by  Scheerer. 

194.  OCTAHXIDRrrB.  Schorl  bleu  indigo  (fr.  Oisans)  Bourn,,  de  Lisle's  Crist,  il  406, 1783; 
Schorl  octaedre  rectangulaire  id,  J.  de  Phys.,  xxx.  386,  1787.  Octa^rite  Sauss.,  Alpes,  §  1901, 
1796.  Oktaedrit  Wem.,  1803,  Lud wig's  Wem.,  iL  218,  1804.  Oisanite  Ddameik,,  T.  T.,  ii.  269, 
1797 ;  K,  J.  d.  M.,  V.  273,  1799.     Anatase  H.,  Tr.,  iiu  1801.     Dauphinit 

Tetragonal.  0  A  l-i=119°  22' ;  a= 1-77771.  Commonly  octahedral  or 
tabular.  ^  Observed  planes:  0 ;  prisms,  /,  i-i\  octahedrons,  1,  ^,  f,  i,  -J^, 
\^  3-/,  2-i,  1-i,  \-i^  \-t ;  zu-conoid,  -jV^* 

0  A  1=153°  19'  1  A  1,  baa.,=  136°  36' 
6^A4.=160  15  2-iA2-i"    =148  28 
<?  A  1  =  111  42  1-iAl-i  "    =12116 
6^A2-t=105  46               0  A  7=90. 

1  A  1,  pyr.,=97  51  /a  1=158  18 

Cleavage :  1  and  (?,  perfect. 

H.=5-5--6.  G.=3-82-3-95  ;  sometimes  4-11— 4-16 
after  heating.  Lustre  metallic-adamantine.  Color  va- 
rious shades  of  brown,  passing  into  indigo-blue,  and 
black;  greenish-yellow  by  transmitted  liglit.  Streak 
nneolored.     Fracture  subconchoidal.     Brittle. 

a 
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Comp. — Like  rutile  and  brookite,  pure  titanic  add. 

Rose  found  in  cryBtalB  fVom  Brazil  1*25  per  cent  Besquioxjd  of  iron  (Pogg^  IxL  516);  a^d 
Damour  obtained  in  an  analysis  (Ann.  Oh.  Phys.,  IIL  x.  417),  ti  98*36,  Fe  I'll,  8n  O'iOrzSS-et. 

Pyr.,  etc. — Same  aa  for  rutile. 

Oba. — Most  abundant  at  Bourg  d'Oisans,  in  Dauphiny,  with  feldspar,  axinite,  and  ilmcDite 
Found  in  mica  slate  in  the  Grisons ;  in  Bavaria ;  near  Hof  in  the  Fichtelgebiige ;  Norway ;  the 
Urals ;  in  chlorite  in  Devonshire,  near  Tavistodc ;  with  brookite  at  Tremadoc,  in  North  Wales ; 
in  Cornwall,  near  Liskeard  and  at  Tintagel  Cliffs ;  in  Brazil  in  quartz,  and  in  detached  crystals  so 
splendent  as  to  be  sometimes  mistaken  for  diamonds. 

In  the  U.  States,  at  the  Dexter  lime  rock,  Smithfleld,  R.  I.,  in  dolomite. 

De  Saussure's  name  octahedrite  has  the  priority,  and  is  particularly  appropriate,  the  crystals 
being  usually  octahedrons.  Haiiy's  anaUue  is  No.  3  in  order  of  time,  and  was  brought  forward 
after  he  had  once  adopted  for  a  while  Delametherie's  name  oiaaniU;  it  is  from  aMaraoi^^  erectiony 
and  was  Intended  to  signify,  as  Haiiy  says,  that  the  common  octaheih^n  was  longer  than  that  of 
other  tetragonal  species ;  but  length  is  not  in  the  meaning  of  the  Greek  word. 

Artif.. — Formed  in  crystals  by  the  action  of  steam  on  chlorid  or  fluorid  of  titanium  (Daubr^); 
by  the  action  of  a  stream  of  muriatic  acid  gas  on  Ti  0*  (Deville) ;  by  fusing  titanic  acid  with  salt 
of  phosphorus  B.B.  in  B.F.,  and  then  exposing  the  bead  to  the  point  of  the  blue  flame,  when 
minute  transparent  crystals  of  octahedrite  separate  (G.  Rose). 

195.  HAUSMANNITII.  Schwarz  Braunsteinerz  pt  Wem.,  Bergm.  J.,  386,  1*789.  Schwars 
Manganerz  pt.  Kwrat,^  Tab.  72,  100,  1808.  Black  Manganese.  Blattricher  Schwans-Braunsteiii 
Edu9m.f  Handb.,  293,  1813.  Manganese  oxyd^  hydrate  JET.,  Tr.,  1822.  P^midal  Manganese 
Ore  Eaid,y  Mohs,  Min.,  ii  416,  1824.  Hausmannite  ffaid,,  Trans.  R.  Soc.  Ed.,  1827.  Clans, 
braunstein  BduarrLf  Handb.,  405,  1847. 

Tetragonal.  0  A  l-i=130°  25' ;  a=l-1743.  Observed  planes :  1,  |,  14. 
Forms  octahedral. 

(9  A  1=121°  3'  -^A-^,  pyr.,=139°  57' 

1  A  1,  pyr.,=105  25  1^  A  1-i,   "    =114  52 

0  A  i=151  2  1  A  l-i=142  42 

Cleavage  :  basal,  nearly  perfect.  Twins,  parallel  to  14 ;  the  s&ie  kind  of 
composition  sometimes  between  four  individuals,  nearly  like  93,  p.  65.  Also 
granular  massive,  particles  strongly  coherent. 

H.=5--5-5.  G.=4'722.  Lustre  submetallic.  Color  brownish-black. 
Streak  chestnut-brown.     Opaque.     Fracture  uneven. 

Comp* — Mn'*  Mn=Manganese  '72-1,  oxygen  27*9=Mn  69,  An  31=100.  Formula  usually 
written  Mn  ^n.  Analyses:  1,  Turner  (Trans.  Roy.  Soc.  Edinb.,  xi.);  2,  Kammelsberg  (Pogg., 
liv.  222) ;  3,  id.  (ib.,  cxxiv.  623);  4,  L.  J.  Igelstrom  (GSfv.  Ak.  Stockh.,  1865,  606): 

Mn        ^n        0         :Ba        §i         ]9[ 

1.  Defeld                 98*902  0-215  O'lU  0-337  0*435=100  Turner. 

2.  nmenau  92*487    7*004  1*160  =99*641  Ramm. 

3.  Filipstad  92*12 695  0*13  0*34,  Ca  0*14,  Mg 0*41 =100*09  Ramm. 

4.  Jakobsberg  2878      7127      =1(jO  Igelstrom. 

Rammelsberg.  in  later  examinations  of  the  Ilmenau  mineral  (Pogg.,  cxxiy.  522),  found  Si  0*19, 
0-91,  0*60,  and  JBa  015,  0*60,  0  14,  with  Ign.  0*6,  and  0  7*10. 
Pyr.,  etc. — B.B.  like  manganito.    Dissolves  in  heated  muriatic  acid,  affording  chlorine. 
Obs. — Occurs  with  porphyry,  along  with  other  manganese  ores,  in  fine  crystals,  near  Ilmenau 
in  Tlmringia;  llefeld  in  the  Harz;  Filipstad  in  Wermland.    Reported  also  from  Framont  in 
Alsace.    Observed  at  Lebanon,  Penn. 
Dauber  found  for  crystals  from  Ilmenau  1  A  1  =  105"  30',  and  i  A  i=140'*  31'  (Pogg.,  xdr.  406). 
JQie  fonnula  Mn'  Mn,  which  makes  the  two  members  each  to  contain  two  of  oxygen,  accords 
^Jhe  approximate  isomorphism  of  the  species  with  octahedrite  and  rutile,  the  angle  O  A  1  is 
;  hardly  2""  firom  0  a  l-»  in  octahedrite,  and  about  2|°  from  0  A  1  in  rutile. 
-Axrmed  in  crystals  by  subjecting  Mn  and  Mg  to  heated  muriatic  add  gas  (DevdleX 
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19d.  B&AUMITJJ.  Braonite,  BrachytTpoos  Manganese-Ore,  JEToui,  Ed.  J.  ScL,  ir.  48,  1826, 
HartbraimflteUi  Hmum ,  Handb.,  222,  1847.  Maroeline  Bend,  il  188, 1882.  Heteroklin BreiifK 
Fdgg^  zUz.  304t  1840  (in  art.  by  EyreinoffX  Handb.,  801,  1847. 

Tetragonal.     O  A  l-i=135°  26' ;  a=0'98525.    Observed  planes :  O,  1,  2, 
i-2: 

<>  A  1=125°  40'  2  A  2,  pyr.,=96°  33' 

0  A  2=109    45  2  A  2,  basal, =140   80 

1  Al,  pyr.,=109    53  2-2  A  2-2,  pyr.  axial, =128   17 
1 A 1,  ba8.,= 108  40             2-2  A  2-2,  pyr.  diag.,=144     4 

lAl=109®46'  and  108°  53',  Descloizeaux.    Twins:  forms  consisting  of 
three  crystals,  Kenngott.     Also  massive. 

H.=6-6-5.  G.=4-75-4-82  ;  4*752,  fr.  Elgersburff, Ramm. ;  4-818,  ib., 
Haid. ;  4'77,  fr.  St.  Marcel,  Damour.  Lustre  submetafiic.  Streak  and  color 
dark  brownish-black.     Fracture  uneven.     Brittle. 

Oovqp^ — ^2  An*  Un+Mn  Si  (see  p.  1H8).  Turner  obtained  no  sUica,  and  made  the  mineral  sim- 
ply fin.    Analyses :  1,  Turner  (Edinb.  Trans.,  xi ) ;  2-4^  Bammelsberg  (Pogg.,  czziy.  515): 

-iin  0  fia         Si  ti 

1.  Elgersburg  86*95        9*85        2*25  ir,         095= 100  Tomer. 

2.  **  CTTst        (I)        undeL  0*24        7*98        Ramm. 

3.  "  massive    (})  ''  0*54        8*32        Ramm. 

4.  "  [80*94]       8-08        0*44        8*68         100,  Ca  0*91=100  Ramm. 

The  marediiiM  (or  heterodine)  from  St  Maroel  in  Piedmont,  shown  chemically  by  Damour,  and 
<^^8taDographical]y  by  Descloizeaux,  to  be  impure  braunite,  was  found  by  Damour  (Ann.  dl  M., 
'^V".  L  400)  to  consist  of 

fin  66  68,  9e  10*04,  An  8*79,  ^e  1*80,  Ca  1*14,  Ag  0*26,  Si  10-24=98'45 

-Analyses  of  impure  ore  from  Elba,  by  Bechi,  in  Am.  J.  ScL,  IL  xiv.  62 ;  firom  Engadin,  in 
■^T-pentine,  by  Bulceisen,  in  Ber.  Ak.  Wlen,  xziy.  287. 

IPyr.,  etc — B.B.  infusible.  With  borax  and  salt  of  phosphorus  gives  an  amethystine  bead  in 
^'^^  becoming  colorless  in  R.F.  With  soda  gives  a  bluish-green  bead.  Treated  with  muriatic 
'^^(i  evolves  chlorine.    Maroeline  gelatinizes  with  acids. 

Oba.-^ocurs  both  crystallized  and  massive,  in  veins  traversing  porphyry,  at  Gehrenstock,  near 
p^nenau ;  at  Elgersburg  in  Thuringia ;  at  Botnedalen,  Upper  Tellemark,  in  Norway ;  near  Defeld 
|ci  the  Harz ;  at  St  Maroel  in  Piedmont;  at  Elba  (Bechi,  Am.  J.  ScL,  IL  xiv.  62) ;  at  Vizianagram 
ix^  India. 

Named  after  Mr.  Braun  of  Gotho. 

To  exhibit  the  true  relations  between  the  forms  of  braunite  and  cassiterite  or  rutile,  the  plane  \-i 
t\>OTe  should  be  1,  Oa  1  in  cassiterite  being  136''  26'.  Homolog^cally  this  plane  in  all  these  re- 
nted species  is  l-i^  the  plane  corresponding  to  that  truncating  an  edge  of  a  cube  which  inclines  to 

197.  BuniuM.    Mennige  Gtrm.   Plomb  oxid^  rouge  K 

Pulverulent,  occasionally  exhibitii^g,  under,  the  microscope,  crystalline 
scales. 

H.=2— 3  G.=4'6.  Lustre  faint  greasy,  or  dull.  Color  vivid  red, 
mixed  with  yellow ;  streak  orange-yellow.     Opaque. 

Oomp.— Pb*  0*=^  +  2  ]^b=Oxygen  9-34,  lead  90*66=100. 
Pyr. — In  the  reduction  flame  of  the  blowpipe  globules  of  lead  are  obtained. 
ObSi^ — ^Usually  associated  with  galenite,  and  also  with  calamine,  and  sometimes  constituting 
pseudomorphs  after  galenite  and  ceruaaite. 
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19B.  BROOEITB.    Jurinite  Sc?r«^  ]S3S.    Brooldte  Znv,  Ann.  FliiL,n.1z.  140,1BU.    . 
site  Sti«p.,  Am.  J.  ScL,  IL  u.  260,  1 846.    ?  Eumanite  Shep.,  tb.,  xil  21 1,  1861. 

Orthorhombic.  /a/=99°  50'  (-lOO"  50'):  OAX-i=lU°  42';  o:J:i 
=11620;1: 1:1-1883.  Observed  planes:  0;  vertical,  7,  *-»,  m,  t^, f*, 
«-*,  iJ^,  iJ?,  i-i ;  domes,  J-i,  i-l,  24;  octahedral,  i,  1,  2,  J-J,  f-J,  1-^  H 
H.5--,5-^,24,2-f. 


<?Ai-t=150''42'  7a  £-1=189"  55' 
(9Af|=147  14  t-tAt-2=157  11 
OAl    =124    17     a-2  A i-2,  mac,    =134    23 

iAi         "         =135    U 

=115    43 
=  101      3 
1-SA1-S,brach.,=135    37 
-t,  top,=  65    48 


OAi    =143  45 

O  A  2-1=111  34      lAl 

OAl-i=I32  19      l-SAl-5 
0  A  5-6  =  101 

(9A2-t=:117  54 


Cleavage :  /,  indistinct ;  0,  atill  more  so. 
H.=6-5-6.     G.=412-4-23,  brookite  ;  4-21 

^—4-23,  trp.  Ural  cryst.;  403— 4-085,  arkansite, 
BnenTille,  N.  T.  Whitney  and  Damour,  3-S6— 3-95,  KammelsbcRt, 

3-81,  a  variety  from  the  Ural,  Hermann,  Hair-brown,  yellowish,  or  ral- 
dish,  with  metallic  adamantine  lustre,  and  translucent  (brookite) ;  also  iron- 
black,  opaque,  and  submetallic  (arkansite).  Sti-eak  iincolored — grayish, 
yellowish.     Brittle, 


91 '09 
94-31 
99-4S 


Ir.  r40  =  100'00  Hermum. 

1-3  =98-90  Bomaoorakr. 

0'73  =I01-4S  Dunonr. 
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Bammelsberg  obtained  94*23  p.  c.  of  titanic  acid  fVom  the  arkansite,  and  a  oorreflponding  lo^ 
ll^ciflu  grafity,  whUe  Whitney  and  Damour  found  little  impurity  and  a  higher  specific  gravity. 

PjTi^  etc — Same  as  for  rutile. 

ObBir--6rooldte  occurs  at  Bourg  d'Oisans  in  Dauphiny :  at  St  Gothard,  with  albite  and  quartz ; 
-  in  the  Urals,  district  of  Slatoust,  near  Miask ;  near  Makirch  in  the  Vopges,  in  psoudomorphs  after 
'  qphene ;  rarc;ly  at  Tal  del  Toto,  Etna,  with  rutile ;  at  Fronolen  near  Tremadoc,  Wales ;  in  thick 
black  crystals  (arkansUe^  f.  166)  at  Magnet  Cove,  Ozark  Mts.,  Arkansas,  along  with  elseolite,  black 
gamet,  and  schorlamite ;  in  small  crystals  from  tho  gold  washings  of  Kor(h  Carolina ;  at  the 
leed  mine  of  EUenville,  Ulster  Ca,  N.  Y.,  on  quartz  (f.  169),  with  chalcopyrite  and  g^enite ;  at 
P<ariB|  Maine. 

/A  /in  arkan8ite=100*— 100'  30',  1-2  A  1-2=101"  80',  and  135'  15'  to  135''  50'.  In  brookite 
from  the  Urals,  /a  1=99''  50',  Kokscharof  (Min.  Russl). 

Named  after  the  English  crystallographer  and  mineralogist,  H.  J.  Brooke. 

Artil — Formed  in  crystals  by  the  action  of  steam  on  (&orid  or  fluorid  of  titanium  (Daubr^V. 

198iL.  £uiiA>Tr£.  Eumanite  occurs  in  minute  crystals  at  the  Chesterfield  albite  vein  with 
robeUite  and  pyrochlore.  Its  chemical  identity  with  brookite  has  not  been  ascertained.  The 
amiexed  are  figures,  by  the  author,  of  two  of  the  crystals. 
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Some  of  the  observed  angles  are  I^  /=100'  to  101',  H  A  H=77'  49',  i-J  A  i-f =140"— UO' 
16',  «  A  1-1=128"  ^0'— 128"  30',  «  Ai-}=108".     Am.  J.  ScL,  IL  xiL  211,  397,  xiiL  117. 

199.  PTROLUSmi.  Lapis  manganensis  pt  CcKcUp.,  MetaH,  1596.  Brunsten  =  Mag^ 
Desia  pt  WaHf  268,  1747;  Manganese  pt  iV.  TrL  Wall,  i  483,  1753.  Manganaise  gris€ 
pt  IhraLj  Cat,  1772.  Grau  Braunstein  pt  Wem.,  Bergm.  J.,  886,  1789;  id.,  Hauam,,  Handb., 
288,  1813.  Gray  Oxyd  of  Manganese  pt;  Anhydrous  Binoxyd  of  Manganese.  Mangan  Hy- 
peroxyd  Leonh^  Handb.,  240,  1826.  Pyrolusite,  Prismatic  Manganese-Ore,  Haid,^  Trans.  R. 
Soa  Ed.,  1827.  Weichbraunstein,  Weichraangan,  Germ.  Polianite  (fr.  Flatten)  BreUh,,  Fogg., 
IxL  191,  1844=Lichtes  Graumangan-Erz  id.  Char.,  231,  ldJ2. 

Orthorhombic.  I^  7=93°  40',  0  A  1-1=142°  11' ; 
a\h:  c=zO'77Q  :  1  :  1-066.  Observed  planes  as  in  the 
figure.  0  A  f  1=160%  /A  i-z=136°  50'  7 A  i-i=133° 
10',  ^  A  ^i,  top, =140°.  Cleavage  7  and  i-i.  Also 
columnar,  often  divergent ;  also  granular  massive,  and 
frequently  in  reniform  coats.     Often  soils. 

H.=2-2-5.  G.=4-82,  Turner;  Lustre  metallic. 
Color  iron-black,  dark  steel-gray,  sometimes  bluish. 
Streak  black  or  bluish-black,  sometimes  submetallic. 
brittle. 


Opaque.     Rather 


Var. — 1.  Ordinary,    In  (a)  crystals  and  {b)  massiYe.    H.=2— 2*6;  G.=4'819,  Turner;  4*841 
tt  AndaJnaia.    Ang^  as  above  givexL 
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2,Polianiie,  H.  above  5.  G.rri-SSS — 4*880,  iV.  Flatten,  Breith.  Color  light  steel-gnj. 
/A  7=92"  62',  0  A  l'i=UV  43'.  It  is  a  very  pure  pyrolusite.  Pisani  stales  that  "] 
firom  Coniwall  has  G. =4*826. 

8.  Varvaciie  is  impure  pyrolusite.    See  under  Makoanite. 

Oomp. — ^Mn=Mangane8e  63-3,  ozygea  86*7=100.  Analyses:  1,  ArfVedson  (Schw, 
210);  2,  8,  Turner  (Edinb.  Trans.,  1828);  4^  Sdieffler  (Arch.  PbaruL,  zzx7.  260);  6, 
(Pogg.,  Ixi.  192) : 


J^ 


MnlXn 

0 

Ba 

Si 

1.  IJndenaes? 

88*56 

14*58 

2:  Elgersberg 

8406 

11*78 

0*63 

0-51 

3.  Ilefeld 

85*62 

11*60 

0*66 

0*65 

4.  Ilmenau 

87*0 

11*6 

1*2 

0-8 

6.  Platten,  PW. 

87*27 

12*11 

018 

1-86=100  ArfVedsoQ. 
1*12=100  Tomer. 
1*57=100  Tomer. 
6*8,  Fe  l*8,Ca0*8,2lMl 
0*32,  Pe  £10-17=100  HA 

In  another  spedmen  SchelBer  found  9*7  per  cent  of  baryta.  Spedxnens  tnm  near  BsttoilMy  j 
Hesse,  afforded  Schwarzenberg  and  Engelhardt  96*45  to  100  per  cent  of  pure  snperozyd  of  ■•] 
ganese  (Ann.  Ch.  Pharm.,  Izi  262).  Y.  Sevoz  and  J.  Brcuilhs  find  in  crystallized  ore  from  HmIn 
in  Andalusia,  Mn  97*9,  Fe  0*5,  ti  1*1  =99*5 ;  and  in  a  massive,  Mn  96*9,  Pe  1*0,  ti  (»*5,  ik  1*0= 
99*4  (Bull.  Soc.  de  I'lnd.  Min.,  vL  29,  Rev.  Gool.  par  Dolesse,  1860,  57). 

Pyr.,  etc. — B.B.  alone  infusible ;  on  charcoal  loses  oxygen.  A  manganese  reaction  with  boiiL 
Affords  chlorine  with  muriatic  add. 

Obs. — This  ore  is  extensively  worked  at  Elgersberg  near  Ilmenau,  and  other  places  in  TboriB' 
gia ;  at  Yorderehrensdorf  near  Mahrish-Trubau,  in  Moravia,  which  place  annually  affords  inii| 
hundred  tons  of  the  ore ;  at  Platten  in  Bohemia,  and  elsewhere.  Fine  crystals  occur  near  Johaii» 
geoigenstadt,  and  at  Hirschberg  in  Westphalia,  and  crystalline  plates  at  Matzka,  TransyWamt; 
also  found  sparingly  in  Cornwall ;  in  Timor ;  in  Australia. 

Occurs  in  the  United  States  with  psiiomelane,  abuudantly  in  Yermont,  at  Brandon,  Irssboij^ 
Bennington,  Monk  ton,  Chittenden,  eta,  both  crystallized  (f.  171)  and  massive;  at  Conway,  Muat 
in  a  vein  of  quartz ;  at  Plainfield  and  West  Stockbridge,  Mass. ;  at  Winchester,  N.  II  ;  at  SaH»> 
bury  and  Kent,  Coun.,  forming  velvet-like  coatings  on  limonlte.  In  California,  on  Bed  iA^and,  bij 
of  San  Francisco.  In  New  BrunsA^ick,  7  m.  fr.  Bathurst,  in  flue  cryst ;  in  Shepody  Mto.  vA 
elsewhere ;  near  Upham  in  King's  Co.  In  Nova  Scotia,  at  Teny  cape,  cryst.  and  massivu;  alto 
at  Walton,  abundant;  near  Kentville ;  Pictou;  Amherst;  Musquodobit 

Pyrolusite  and  manganite  are  the  most  important  of  the  ores  of  manganese,  ^jrrolusite  parta 
with  its  oxygon  at  a  red  heat,  and  is  extensively  employed  for  discharging  the  brown  and  gneo 
tints  of  glass.  It  hence  received  its  name  from  ir>\  fire^  and  Ava>,  to  wash ;  and  for  the  same  rtfSSOD 
it  is  whimsically  entitled  by  the  French  le  savon  de  verriers.  It  is  easily  distinguished  from  psilo* 
melane  by  its  inferior  hardness,  and  usually  by  being  crystalline. 


200.  CRBDKERJTH,    Kupferhaltiges  Mangauerz  Orednerj  Jahrb.  Min.,  6,  1847.    Mangankup- 
feroxyd  Haiism,^  Handb.,  1582,  1847.    Mangankupfererz,  Crednerit,  Ramm,^  ^OggM  IzxiL  559. 

Monoclinic.  Foliated  crystalline.  Cleavage :  basal  very  perfect ;  less 
distinct  in  two  other  directions  obliquely  inclined  to  one  another.     - 

n.=4*5.  G.=4*9— 5'1.  Lustre  metdlic.  Color  iron-black  to  steel- 
gray.     Streak  black,  brownish. 

Comp. — Cu'  Mn*=Oxyd  of  copper  42*9,  oxyd  of  manganese  57*1=100;  but  often  mixed  with 
oxyd  of  manganese.  Analyses  :  1,  Credner  (Pogg.,  Ixxiv.  555) ;  2-4,  Rammelsberg  (1.  c.,  and 
Min.  Ch.,  178): 

Mn        S(n      Cu        £a      Ca      ]^        0 


1. 

Frioderichsrode 

22*96 

2. 

ti 

52*55 

3. 

(t 

56-29 

4. 

tt 

64-24 

31*25 


42*13 
40-65 
Ji2'36 
23-73 


0-52 
1*48 
3*(»8 
2-01 


0*63     0*26 


0*76 


,  gangue  0-63=98-37  Cred. 

5*78=100  46  Ramm. 
8-58=99*06  RamuL 
8-83=98-81  Ramm. 


Pyr.,  etc. — B.B.  fusible  only  on  thin  edges.  With  borax  in  O.F.  gives  a  dark  violet  color 
(manganese) ;  with  salt  of  phosphorus  a  green  glass,  which  on  cooling  is  blue,  and  in  BJ^.  be- 
comes red  (copper).     Soluble  in  muriatic  acid  with  evolution  of  chlorine. 

Obs. — From  Friederichsrode,  with  volborthite,  mhlachite,  and  manganese  ores.  Rammelsberg 
observes  that  this  ore  is  undoubtedly  the  source  of  the  cupreous  manganese,  a  secondary  prod  loL 
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101.  FLATTNEEITB.    Schwerbldifirz  BreOh.,  J.  pr.  Oh.,  x.  608,  1887.    Plattnerit  JSaui,  Handb. 

604,  1846.    BraunblelozTd  Hauam^  Handb.,  202,  1847. 

In  hexagonal  prisms  with  replaced  basal  edges,  planes  0,  ij  1,  but  pseudomorphous  after  pyro 
morphite  (Greg) ;  cleavage  indistinct  G.= 9*39— 9*46.  Lustre  metallic  adamantine.  Color  iron- 
Uack.    Streak  brown.    Opaque. 

OOMP.—Aooording  to  Plattner  (J.  pr.  Oh.,  x.  608),  Pb  0'=Lead  86*6,  oxygen  18-4=100.  Prob- 
tbly  firom  Ijeadhills,  Scotland.  K  doubtful  species.  The  specific  gravity  given  is  as  high  as 
ti^  of  the  proUi:^d  of  lead. 

iOlA.  Vavadio  Oohrs.— (Yanadio  add  Tuchemaeker^  Am.  J.  Sd.,  IL  xi.  288,  1861.)  A  yellow 
valTerolent  substance,  encrusting  masses  of  native  copper,  along  with  quarts,  at  the  01i£f  mine, 
lake  Superior,  according  to  J.  £.  Teschemacher  (1.  c.).  The  color  before  the  blowpipe  changed  to 
bbdk;  also  tlie  powder,  boiled  in  nitric  add,  afforded  an  apple-green  solution,  fh>m  which,  oo 
putial  evaporation,  after  standing  some  weeks,  red  crystalline  globules  formed  on  the  surface, 
which,  SB  they  enlarged,  fell  to  the  bottom ;  by  means  of  these  crystalline  masses  the  vanadates 
cf  litrertnd  lead  were  made.  As  no  metal  was  found  in  the  first  solution,  the  yellow  mineral 
wu  inferred  to  be  probably  vanadio  add  (V  0^. 
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1  Oxygen  ratio  for  3fit,  fl=l  :  \. 

202.  TCTBQITB 

8.   0.  ratio  for  S,  S=l :  f 


203.  BUSFOBI 


Sid 

206.  MAVdANini 


8.  0.  ratio  for  S,  3=1 :  \. 

206.  LxMOKm 

4.  0.  ratio  for  fi,  B[=l  :  f . 

207.  Zasthosidsbitb    Fe  fl" 

209.  Eliasitb 

5.  0.  ratio  for  3K,  H=l  :  1. 


210.  Bbdoitb 

211.  PiBOCHROITB 

212.  GlBfiSTTB 


Mg  fl  (or  Jig"  fi») 
Mn  fi  (or  Mn»  ^ 

216.  GuMnrrB 


9e*fi 


204.  GlOTHITB  FelS 


Fe«fi» 


208.  Beauxite  {^  Fe)  tS} 

(^,  Pe)  fl« 


218.  LniKiTB  9e  £[* 

214.  HTDROTALorra       (i*l+f  llrg")fl"+2fi 

215.  Pyeoauritb  (i  3Pe  +  i  Jig*)  fl"+  2  fi 

(^,  Fe)  ]&» 


ij9)eRdia;-.217.  PsiLOifELAinB.    218.  Wad  :  A,  Boa  Manganese  ;  B,  Asboltte  ;  0,  La]£paditb. 


201  TURarrZL    Hematite  pt    Red  Ochre  pt    Tnrgit  Htriru,  Bull  Soa  Nat  Moscow,  l  252, 

1845.    Hydrohfiematit  BreUh,^  Handb.,  846,  1847. 

Compact  fibrous  and  divergent,  to  massive;  often  botryoidal  and  sta- 
l^titic  like  limonite.     Also  earthy,  as  red  ochre. 

H.=5-6 ;  6-5,  Brush.  G.=3-5G-3-74,  from  Ural,  Herm. ;  4-29-4-49, 
fr-  Hof,  Breith. ;  4*681,  fr.  Horhausen,  Bergemann ;  4-14,  fr.  Salisbury, 
Brush.    Lustre  submetallic  and  somewhat  satin-like  in  the  direction  of  tlie 
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fihrons  structure;  also  dull  earthy.  Color  reddisb-black,  to  dai-k  i 
liriglit-red  when  earthy;  Lotrjoidal  Eurface  often  lustrouB,  like  ni 
tiiiionite.     Streak  red.    Opaque. 

Oomp. — Pe*  !S=BeBquioxjd  of  iron  947,  water  B'3=100.  Analyoea :  I,  HemanD  (L  c. 
v.  W.  FritzBclie  (Breith.  Haodb.,  L  c);  3,  4,  Bergemanu  aod  PraifTer  iBamm.  Kid.  Ck,  989 
Rodman  (Aco.  J.  Sd.,  IL  zliv.  219}: 


I.  Ural  86-34 

B.  Hof  93-49 

3.  HorhaQSCQ        S9'e4 


n         InBoL 

S  HI         7-60,  Cu,  tb  1'85  =  100  HenD. 
4'61         1-91,  B  O-09=lO0-10  PritiBche. 
&'64         2'19  =  99'4T  Bergemanii. 
B-al         0-93,  C«  l-10=lim-27  Pfeiffer. 
B'20,  &  ii-06,  Si  0-16,  P,  §,  Co  lr.=fl9-98  Rodmai 
:II-02  and  6'D9  p.  c. ;  for  spedioeiis  IVom  Xehigfa  n 


6.  SBliBburjr        }  91-3B  0-61 

Id  other  detenninBtioiis  for  No.  6,  'S.: 
Pa.,  6-34  Rtepper. 
Pyr.,  al«. — Heated  in  a  cloBed  tabe,  fliea  to  pieces  in  a  remarkable  manner,  and  in  this  dit 

from  liwoatite  and  limonite ;  yields  water.    OthorwiBe  like  hematite. 

Obi — A  very  common  ore  of  iron,  often  taken  for  limonite,  with  which  it  is  fWiqaeotly  i 
elated,  and  which  it  raflemhles,  eicept  in  its  superior  hflrdneBB,  streak,  and  decrepitation.  It 
looks  Tery  much  like  fibrous  hematite.  Hermann's  mineral  was  from  the  Tur^nsk  copper  : 
near  Bosgolovsk,  in  the  Ural,  and  from  the  Kolyvan  district,  in  the  Altai  j  that  of  Breithi 
from  Dear  Hof  in  Bavaria,  and  Kegen  in  Pnia^ia;  found  tdsn  with  limoaite  at  Dusseklo 
Prussia ;  at  the  Louisa  miue,  Uorhauseu.  In  the  United  Slal«B  it  occurs  abundantly,  and 
large  botryoidal  massive,  at  the  limonit«  oro  bed  of  SaUsbury,  Ct.,  as  detected  by  Pcof.  B 
(Ani.  J.  ScL,  H  iliT.  219),  uBually  conatituting  the  eiterior  layer  of  the  Umonito,  eomotimt 
Inoh  or  more  thick.  The  hno  of  demarcation  between  it  and  the  limooile  is  very  diBtinct, 
separation  along  it  is  often  easy. 

Artil — E.  Savies  has  shown  that  the  ordinal^  precipitate  of  hydrate  of  iron,  on  being  bi 
in  water,  may  have  its  water  reduced  to  3-a2  p.  c  (J.  Ch.  Boc,  II.  iv.  69) ;  and  Rodman  (L  u.) 
by  the  same  method,  reduced  it  to  2  p.  c,  showing  that  the  water  varieB  with  the  tempon 
of  origin;  and,  as  Davios  observes,  no  great  heal  U  needed  to  make  tbne  uhydrooa  hematit 

203.  DEASPOBB.    Diaspore  Baiiy,  Tr.,  iv.  1801.    Blattricher  HydraigflUt  muuin^  Hai 
442,1813.     Hydrate  of  alumine. 

Orthorhombic.    7a7=93°  42f,  O aU^UI"  l^i' ;  a  :  h  :  c=0-&4r 
:  1  ;  1'067.     Observed  planes ;  vertical,  /,  i-t,  i-i,  i-^,  i-l,  i-i,  i-i,  *-J,  ■ 
domes,  14,  J-ii,  \-i ;  octahedral,  1,  2-2,  1-2,  f-fo,  f-J,  1-i,  4^. 
OAl-l=li&°  52i'  1-2A1-2,  ba8al,=70''  52'     i-iAi-i=12&°  iT 

U A  14=121  7i  i-l A  1-2=104  14J  i-iAi-i=UO  50i 

l-2Al-2,mac.,=116  40     i-i  A  1=116  54^  1-tAl-i,  top,=117< 

1-2A1-2,  brach.,=151  31  i-tA  l-s=120  33i  i-l  A  i-i=115  &i . 

lis  Crystals   usually  thin,   fiatteued  parallel 

i-l ;  sometimes  acicular ;  commonly  implaul 
Oleav^e  :  i-t  eminent ;  i-i  less  perfect.  Occ 
foliated  massive  and  in  thin  scales;  sometii 
stalactitic. 

H.=6-5-7.  G.=3-3— 3-5;  3-4324.  Hai 
3-453,  Dufrenoy;  3-30— 3-34,  fr.  Schemn 
Lustre  brilliant  and  pearly  on  cleavage-fa 
elsewhere  vitreous.  Color  whitish,  grayi 
white,  greenish-gray,  hair-brown,  yellowish 
colorless ;  sometimes  violet-blue  in  one  dii 
tton,  reddish  plumb-blue  in  another,  and  p 
asparagus^reeu  in  a  third.  When  thin,  translucent — subtranslacf 
britue. 
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Ooapi— Xl ft=85-l  alumina,  14*9  water=100.  Analyses:  1,  2,  Dufr^noy  (Ann.  d.  M.,  Ill 
1. 517, 1836);  3,  Hess  (Pogg..  xviii  255);  4,  Damour(C.  R..  rxL  S22) ;  5,  Lowe  (Pogg.,  IxL  3o7); 
^  Y,  J.L  Smith  (Am.  J.  ScL,  XL  zi.  58);  8,  Damour  (L'Institut,  1833,  78);  9,  G.  T.  Jackson 
(Am.  J.  Sd,  IL  xUL  108) ;  10,  S.  B.  Sharpies  (Priv.  contrib.) : 


& 


tl 


1.  Siberia  74*66  14*58 

lid.  78-93  15*13 

8.  Miask  85*44  14*56 
4.  Siberia  79*91  14*90 
fi.  Schemnitz  85*13  15*00 
6.  Gomnch-dagh  83*12  14*28 
INaxoB  82*94  14*81 
S.fiahia,aA.  84*02  14*59 

9.  Chester,  Mass.  8:^-0  14-8 
10.  Newlin,  Pa.  80*95  14*84 

AjuL  i  was  made  on  the  mineral  of  anal 


Fe  4-51 
"  0-52 


Si 

2*90,  Ca  and  Mg  1*64=98*29  DuC 
1*39,  Ca  1*98=97*95  Duf. 

=10«)  Hess. 

,  unattacked  6-80=  100*61  Dam. 

=100-13  Ume.     G.=3*«03. 

0*82,  Ca.  Mg  </-.=9S*88  a    G.=3*4&. 

0*26,  Ca  0*:s5=99-42  & 

0*43  =  99*72  Damour.     0.=3-464. 

=100*8  Jack&on.     G.=8*39. 

1*53  =  100*44  Sharpies. 

1  after  removing  the  iron  by  sulphuric  acid. 


0*66 

1-06 

Fe  0*68 

"   3*0 

"  3*12 


PjIm  etc — ^In  the  closed  tube  decrepitates  strongly,  separating  into  pearly  white  scales,  anU 
at  a  high  temperature  yields  water.  The  variety  from  Scliemnitz  does  not  decrepitate.  Infusible ; 
with  oobalt  solution  gives  a  deep  blue  color.  Some  varieties  react  for  iron  with  the  fluxes.  Not 
attadred  by  adds,  but  after  ignition  becomes  soluble  in  sulphuric  acid. 

Obtp—Commouly  found  with  corundum  or  emery  hi  dolomite,  chlorite  schist,  and  other  crys- 
talline rocks,  in  nestii,  or  as  implanted  crystals  on  corundum  and  other  minerals.  Occurs  near 
Koflfloibrod,  district  of  Kathariucuburg  in  the  Ural,  in  granular  Hmostone  with  emery ;  at  Schem- 
nits  b  reins  between  dolomite  and  hmostone ;  at  Broddbo  near  Fahlun ;  with  corundum  in  dolo- 
mite io  Campo  Longo,  near  Dazio  Grande,  in  the  Canton  of  Tessin  in  Switzerland ;  at  Gumuch- 
dagfa  and  Manser,  Asia  Minor,  and  the  Grecian  islands  Naxos,  Samos,  and  Nicuria,  with  emery, 
u  detected  by  J.  L.  Smith  ;  with  topaz  and  margarodite  at  Trumbull,  Ct,  but  rare ;  with  corun- 
dum and  margurite  at  Newlin,  Chester  Co.,  Pa. ;  at  the  emery  mines  of  Chester,  Mass.,  in  large 
plates  and  crystals.     Exists  also  as  an  impurity  in  some  zcohtes  (Scheerer,  Pogu:.,  cvtii.  430). 

The  above  angles  are  from  Kokscharof  (Min.  RussL,  ill  1  (i9).  Marignac  obUiined  by  measure- 
Bent  MAl.f=117°  46',  t.2Ai.2=130",  1-2 A  1-2=161*'  36'  and  116'  38';  Phillips,  i-2Ai-2= 
129*48';  Kenngott,  i-2Ai-2=12y'  32';  Ilaidinger,  1-2  Ai.2=129'*  54',  1-2  A  1-2=151"  54'. 

Diaspore  was  named  by  Haiiy  from  Smaircip'.,^  to  scatter,  alluding  to  the  usual  decrepitation 
before  the  blowpipe.  Le  lievre,  as  Haiiy  states,  first  made  known  the  species,  having  found  it  at 
a  mineral-dealer's  in  Paris,  and  given  it  to  Vauquelin  for  analysis.  Its  original  locality  is  not 
hown,  but  is  supposed  to  have  been  the  Urals.  Vauquelin  obtained  alumina  BO,  oxyd  of  iron 
3,  water  16  to  18=100  (Hauy,  Tr.,  L  c,  and  Ann.  Ck,  xUu  113,  1802). 

204.  QOTHITB.  Diinnschuppiger,  linsenformiger,  rubinrother,  etc.  Eiseuglimmer  (IV.  Siegen), 
^Kher,  Min.  Beschr.  O.-Nass.  Lande,  401,  1789.  Kryst  fasriger  Brauneisensteiu  J/b/w,  Null 
Min  Kab.,  iil  403,  1804.  Gothit  (fr.  Eiserfeld  near  Siegen)  J.  G.  Lcnz,  Tabell.  gcs.  Mineral- 
reich,46.  Jena,  1806,  fol,  MolFs  Efem.,  iv.  505,  1808,  UUmann's  Ueb.,  304,  1814.  Pyrrhosiderit 
[notPyrosiderit]  UUinann,  Hausm.  Handb.,  268,  1813,  UUmann's  Ueb.,  144,  299,  3<)4,  1814  [but 
PTenmany  years  before  to  his  class].  Schuppig-fasriger  Brauneisenstoin  (fr.  Uollerter  Zug)= 
Widokrokit  Ullmann,  Hausm.  ib.,  2G9,  1813,  UUmann's  Ueb.,  148,  316,  1814.  Uaarformlger 
Biauaeisenstein  Hausm,  ib.,  270,  ]813=Kadeleisenerz  Breith,^  Char.,  1823.  Brown  Iron-stoue 
P^i  Brown  Iron-ore  pt..  Brown  Hematite  pt,  of  Jamesorij  Phillips^  etc.  Sammtoisenerz,  Sam- 
D»tblende  pt.=Przibramit  m  Glock.  Handb.,  549,  1831. 

ChUeit  BreWi.,  J.  pr.  Ch.,  xix.  103,  1840.     Onegit  (fr.  L.  Onega)  Andre  (of  Briinn),  Tageblatt, 
^a  18, 1802,  MoU's  Efem.,  IL  109, 112, 1806=Oreof  Titanium  various  ati(^  for  25  years =G6thite 

Orthorhombic.  /a/=94°52',  B.&M.COS^'U',  Levy ;  96%Yorke);  0  M-t 
f  146°  33' ;  a:b:  c?=0-06  : 1 : 1-089.    Observed  planes:  vertical,  /,  i-t,  i-2, 

*-i;  domes,  l-i ;  octaliedral,  1,  1-2,  3-3,  |-|"- 

Oa3.j=115°  M'        0 a  1-2=148°  48'  1-2  A 1-2,  mac.,=15r  35' 

0 A  1.2=143   55  0 A  14=121    8  i-2Ai-2  =180   40 

On  =138     6         lAl,  bracli.,=121  4  i-2Ai-2,  ov.i-i,=122   62 


f^?h^ 
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In  priBtnB  loQgitudinally  Btriated,  and  often  flattened  into 
scales  or  tables  parallel  to  the  shorter  diagonal.  Cleavage : 
brachydi agonal,  very  perfect.  Also  fibrous ;  foliated  or  in 
scales ;  maaeive  ;  reniform  ;  stalactitic. 

H.=5— 5-5.  G.=4-0~4-4;  i-37,  crystals  from  Loatwitbiel 
in  Cornwall,  Torke.  Lustre  imperfect  adamantine.  Color 
yellowish,  reddish,  and  blackish-brown.  Often  blood-red  by 
transmitted  light.     Streak  brownish-yellow — ochre-yellow. 

Tar. — 1.  In  thin  Bcale-Ulce  or  tabular  crjBlals,  ububIIj  attachad  bj  one  edge.    BaiAt  ia  tbe  orU 

ginal  G6&il»  (Pj/trhoaiderUt  or  J/vbinglimmer)  of  Slegen. 

i.  In  acicuJar  or  cnpillar7  (not  Qezltile)  cryataU,  or  slender  priamB.  often  ladialely  sronped : 
the  ileedle-Iromloat  (Xadeieisetalein).  It  passes  into  (b)  a  varie^  with  a  TelTetf  lumce:  tbe 
Pnibramiit  (SammtlbUmie)  of  Pmbram  is  of  this  Icitid. 

{e)  OatgiU  ia  Bciciilar  gothite  peaotrating  quartz,  lilie  nitile,  fVom  an  laland  In  L.  Otiog*,  RuMia, 
wbere  it  wiui  found  in  loose  atones,  in  ISoO,  by  Mr.  Armatroug,  an  Wnglintiman  i(  haa  alao 
boen  called  FviiomU,  afler  Mr.  Fullon,  a  brother-in-law  of  Mr.  A.,  who  alao  poBseesed  ■pectmeu. 

'i.  Columnar  or  flbroua. 

4.  Scaly-flbrous,  or  faatherr  columnar,  the  linea  consiatiug  of  more  or  leaa  distmct  acales,  eonw- 
what  like  plumose  mica ;  (ha  Lepidocroeiit  {ft.  Xnli,  (cole,  and  m^'h,  JSxr). 

fi.  According  Xa  HausmHim,  compnct  masslvo,  with  a  Sat  conchoidal  fVaoturo,  liver-brown  to 
blackish-brown  and  nistbiown  oolor;  and  aometimeB  reuiform  or  stalaotitia. 

5.  Diasemi dated  microscopic  cryatala  of  g;iithita  are  oue  source  of  the  ftequsnt  atwihgtiw  and 
opalescent  cliaracter  of  apedmons  of  different  feldspura  (see  p. 

Oomp.—PeB=Sesquioi;a  of  iron  89-9,  water  10-1  =  10a  AoaljrseB:  1-3,  t.  KobeU  (J.  pr.  Oi^ 
L  18J,  319);  1,  Brondea  (Nogg.  Qob.  in  RheioL  Westph.,  L  368);  B,  6,  t.  Eobell  (L  c) ;  I.Hsttner    ' 
(J.  i».  Ch.,  xii.  108);  8,  Torke  (Pha  Mag.,  IIL  util  %6i): 

Fe      Bn      a       Si 


I.  Eiaerfeld,  ffiiiAtfc 

ee-SB   o-Gi 

11-38 

a.  a  Zug,  ZgjiA 

90-53   

947 

=100Kob8lL 

3.         " 

8S-65     a-5ff 

11-60 

0-36=100  Koball. 

4.        "          " 

88-00     0-60 

10-76 

0-50=90-78  Brandea. 

B.  Amberg,  mas». 

86-24   

jo-es 

2-ijO,  tb  1-08=100  KobelL 

6.  MaryUod,  ■• 

86-sa  

10-80 

2-86=100  Eobell 

7.  Chili,  ChltiU, 

88-6     

10-3 

4-3,  CulS^lOOPlattoBT. 

8,  LoBtwithiel,  crytL 

89-*6    0-1  a 

1007 

0-28=100-06  Torke. 

Oothite  from  near  Marquette  gave  Q.  J.  Brash  10-4T  fl  (Am.  J.  Sci,  II.  jixTiL  271).  Tb» 
Amberg  mineral  (anal.  G)  haa  been  called  atilpaoaderile ;  but  TTllmann  vrho  gave  thianame,  found 
for  his  mineral  the  composition  of  limonite  (q.  t.) 

Pyr.,  etc— In  the  closed  tubs  gives  off  water  and  is  eonvarted  Into  red  aesqulozjd  of  Iron. 
With  the  fluxes  like  hematite;  most  varieties  give  a  manganeae  reaction,  and  some,  treated  lathe 
foroeps  in  O.F.,  alter  moistening  in  sulphuric  add,  impart  a  bluish-green  odor  to  the  flame  (phos' 
phoric  add).    Soluble  in  muriatic  add. 

Oba.— Found  with  the  other  ozyda  of  iron,  espedaUj  hematite  or  Umonite.  Occurs  at  Eiseribld 
near  Siegen,  in  Nassau,  in  lameUifonn  and  foliated  cijatalllzatioas  of  a  bjaclntli-Ted  oolor,  with 
limooit^  ;  at  Zwickau  in  Saxony  ;  Oberkirchen  in  Weaterwold,  etc. ;  near  Cliftou  in  Oloaoeiter- 
ahire,  near  Bristol,  England ;  in  Cornwall,  near  Bolallack  and  Lostwithiel,  some  of  the  ayatala  1} 
—2  in.  long  and  ^  la.  across ;  in  Someisetabire,  at  the  Providenoe  iron  minua. 

In  the  n.  States,  at  the  Jackson  Iron  Mtn.,  near  Marquette,  L.  Superior,  in  lameUifotm  ciystala ; 
in  Peon.,  near  Easton,  the  var.  lopidocrodte  with  limonite ;  tn  OaliToroia,  at  Buma  Greek,  MaripoM 
Co.,  in  qiiarti;  in  Oregon,  16  m.  from  Portland. 

Named  Gothite  after  the  poet  philosopher  Gothe ;  and  PfprlK»iderilc  from  nf^t,  flr^Ttd,  and 
Biiiiftf,  iron.  The  name  On^ile  has  prioritv,  but  it  whb  given  without  a  proper  deacriptirai,  and  fiw 
2fi  years  the  nature  of  tbe  nuneral  was  unknown. 

aOb.  MANOANirS.  MaDgaoaise  criatallisd  de  Liilt,  Orist.,  330,  1772,  ilL  101,  1783.  Ua» 
gandse  oijdi  metalloide  H.,  Tr.,  iv.  1801  (with  figs.}.  Qrau-Braunstehiers  pt  Want,,  1789; 
Zanlan,  Tat,  IBOD.    Qranmasganeia  pL  Kartten,  Tab.,  1808.    Qraa-Brannat^  pL  ffownb 
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Hmdh.,  288,  1813,  800,  184*7.  Oraj  Ozjd  of  Manganese  pt  PriBmatoidischeB  Mangan-En 
Jfal^  Gmndr^  488,  1824.  Manganite  Haid.,  Trans.  R.  Soa  Edinb^  1827.  Aoerddse  j&«d, 
IL,  fi.  618,  18S2.    Newkirkite  Thcmu,  Min.,  L  50 v,  183G. 

Orthorliombic.  /A  7=99°  40',  O  A  1-1=147°  9f ;  a\h:  c= 0-6455  : 
1 : 1-185.  Heinihedral,  in  plane  J-2.  Observed  planes,  0  (uncommon) ; 
TCrtical,  /,  t-t,  i-i,  £-2,  t-4,  ir^y  i-f,  *-2  ;  domes,  l-i,  l-t,  2-i;  octaliedral,  1, 
8,1.2;H2.2,  f5. 


0  A  2-1=127^  46' 
6  A 1-1= 146  9 
0  A  1-2=144  59 
C>A  1=139  49 
0  A  2-2=128  18 
<?A  1-1=151  25 


1  A  1,  mac.,=130°  49' 
1  A  1,  bracli.,=120  54 
1-8  A  1-3,  mac., =162  89 
i-2  A  1-2,  mac., =134  14 
t-2  Ai-5,  br.,=118  48 
i-8  A  i-S,  br.,=136  54 
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Twins:  composition-face  l-i.  Cleavage:  iri  very 
perfect,  /  perfect.  Crystals  longitudinally  striated, 
and  often  grouped  in  bundles.  Also  columnar ;  seldom 
granular;  stalactitic. 

H.=4.  G.=4*2— 4*4.  Lustre  submetallic.  Color 
dark  steel-gray — iron-black.  Streak  reddish-brown,  sometimes  nearly 
black.  Opaque ;  minute  splinters,  sometimes  brown  by  transmitted  light 
Fracture  uneven. 

Oomp.— S(n  ]d[=Sesqaioz7d  of  manganese  89*8  (=Mn  62-5,  0  27*3),  water  10*2=100.  Anal- 
7W8:  1,  Arfredson  (Schw.  J.,  xxvi.  262);  2,  Gmelin  (ib.,  xliL  208);  3,4,  Turner  (Bdinb.  Trans., 
m%)\  6,  How  (PhiL  Mag.,  IV.  xxxl  166) : 

Mn  0  ^ 

10*08  Arfvedson. 
9*50  Gmelin. 
[10  10]  Turner. 
[10*10]  Turner. 

10*00,  gangue  1*14,  9e,  Ba,  loss  2*05  How. 

Pyr.,  etc — ^In  the  closed  tube  yields  water ;  otherwise  like  braunite. 

On.— Occurs  in  veins  traversing  porphyry,  assodatcd  with  calcite  and  barite,  at  Befeld  in 
tbeHirz;  Ilmenau  and  Oehrenstock  iu  Thuringia ;  Undenaes  in  Sweden ;  Christiansaad  in  Nor- 
waj;  Cornwall,  at  various  places,  occurring  crystallized  at  BotalUck  mine.  St  Just ;  Callington 
iiHiatthe  Royal  iron  mines;  also  in  Cumberland,  Devonshire,  Somerset;  Aberdeenshire,  Soot- 
)uh1;  near  Boss  and  elsewhere  in  Ireland. 

In  Nova  Scotia,  at  Oheverie,  Hants  Co.,  and  Walton;  also  10  m.  W.  of  Walton,  where  it  forms 
I  bed  of  conglomerate,  along  with  qiuirtz  pebbles.  In  New  Brunswick,  at  Shepody  momtain, 
Albert  Co. ;  Tattagouche  B.,  Gloucester  Co. ;  Upham,  King's  Co. ;  and  Dalhousie,  Restigouche 
Cot 

SewhrkiU  of  Thomson,  from  Newkirchen  in  Alsace,  according  to  Lettsom,  is  nothing  but 
oangamte. 

Alt.— By  loss  of  water  changes  to  pyrolusite,  hausmannite,  or  braunite.  VarvaciU  of  R. 
Pblllips,  from  Warwickshire,  is  considered  an  altered  manganite,  consisting  largely  of  pyrolusite. 
^reitbo&pt  observed  a  crystal  with  nearly  the  angles  of  manganite,  giving  /A  /=80''  24'  and  99** 
^'   H.=2'5— 3.     G.=4'283— 4*628. 


1.  West  Gothland 

89*92 

1  Itefeld 

62*86            27*64 

3.     •* 

62-68            27*22 

i.      « 

62*77             27*18 

6.  Cbeverie 

86-81 

J  73 


OZTOEN  OOICPOUNDS. 


20^.  XJMONITfi.  Lxitrrdi  UBni  (fr.  Iberia)  Dioac  Schistns,  Hsmatites,  PUtL,  s 
88.  Haematites  pt,  Blodsten  pt  [rest  red  hematite],  WaU,,  260,  1747,  Onmsl^  11 
Hematite  pt,  Dr.  TrL  WalL,  469,  1753.  Braua-EisensteiD  (ind  Eisenrahm,  Branner  C 
Wem.,  Bergm.  J.,  383,  1 789.  Brauncisenstein  pt  [rest  G^thite]  Hausnu,  Handb.,  2< 
Braun-Eisenstein,  Stilpnosiderit,  UUmann,  Ueb.,  146,  305,  148,  818,  1814.  Brown  Ir 
pt,  Brown  Hematite,  Brown  Ochre,  Jameson^  Min.,  253,  261,  1816.  Limonite  pt  [rest 
Bog  Ore]  Beudj  Tr.,  ii.  702,  1832  [not  Limonit  ffausm,,  1813  (=Bog  Ore  only)]. 

Gilxp^  [yellow  and  brown]  Theophr.  7  Sil  P/ifi.,  zzxiii.  56.  Ochra  natiya,  Germ,  1 
Agric^  466,  1546.  0.  natiya,  Sil,  Berggelb,  Ockergelb,  Geaner^  Foes.,  8,  1565.  • 
Braunoisenstein  Wem.,  Karst    Brown  Ochre  pt,  YeUow  Ochre  pt 

Minora  Ferri  subaquosa,  Min.  F.  lacustris,  y.  palustris,  Sjoemalm,  Myrmalm,  Wc 
1747.  Mine  de  fer  limoneuse  Fr.  TrL  WalL,  1753.  Fomim  limosum,  etc,  TTofiL,  iL  22 
Rasenelsenstcin  (ind  Morasterz,  Sumpferz,  Wiesenerz)  Wcm,^  Bergm.  J.,  S83,  1789. 
Ore,  Bog  Ore,  Meadow  Ore  pt.,  Kirwan,  Jameson^  eta  Limonit  (=Baseneisen8tein  or  ] 
Ha\um.^  Handb.,  283,  1813  [not  Limonite  of  Bsud,  wh.  ind.  oS  hydrous  ox.  of  iron]. 
GUxiu,  Syn.,  62,  1847. 

IJBually  in  stalactitic  and  botryoidal  or  mammillarj  forms,  ha- 
fibrous  or  subfibrous  structure ;  also  concretionary,  massive ;  and  oc< 
ally  earthy. 

H.=5— 5*5.  G.=3*6— 4.  Lustre  silky,  often  submetallic;  som 
dull  and  earthy.  Color  of  surface  of  fracture  various  shades  of  1 
commonly  dark,  and  none  bright ;  sometimes  with  a  nearly  black  vj 
like  exterior;  when  earthy,  brownish-yellow,  ochre-yellow.  Strea 
lowish-brown. 

Var. — (1)  C<ym'padL  Submetallio  to  silky  in  lustre;  often  stalactitio^  botryoidal,  < 
O€iireovji  or  earthy,  brownish-yellow  to  ochre-yellow,  often  impure  firom  the  presenoo 
sand,  etc.  (3)  Bog  ore.  The  ore  from  marshy  places,  generally  loose  or  porous  in  textu 
petrifying  leaves,  wood,  nuts,  etc.  (4)  Brown  day-ironstone^  in  compact  masses,  often  in 
tionary  nodules,  having  a  brownish-yellow  streak,  and  thus  distinguishable  fh>m  the  c 
stone  of  the  species  hematite  and  siderite ;  it  is  sometimes  (a)  piaoliUc^  or  an  aggpsgatioo 
cretions  of  the  size  of  small  peas  (Bohnerz  (krm.)'^  or  (5)  oolitic 

Only  part  of  stalactitic  limonite,  brown  or  yellow  ochre,  bog  ore,  and  day-ironstone  belc 
the  water  present  sometimes  much  exceeding  that  of  limonite,  so  as  to  make  them  of  Uk 
xanthosiderite  or  limnite.  But  since  in  the  determinations  of  the  water  analysts  have  no 
separately  estimated  the  organic  ingredients,  it  is  at  present  impossible  to  refer  the  ani 
all  cases  to  their  true  places. 

Kaliphiie  of  Ivauoff  is  a  mixture  of  limonite,  oxyd  of  manganese,  silicate  of  sine  a 
from  Hungaiy. 

Oomp. — ¥e*  ^'=Sesquioxyd  of  iron  85'6,  water  14*4=100.  In  the  bog  ores  and  ochr 
day,  phosphates,  oxyds  of  manganese,  and  humic  or  other  adds  of  organic  origin  are  veiy 
impurities. 

Analyses:  1,  Ulhnann  (Ueb.,  314,  1814);  2,  3,  v.  Kobell  (J.  pr.  Ch^  L  181,  319);  4^  Be 
N.  Y.,  33) ;  5,  Amelung  (Ramm.  Min.  Ch.,  149) ;  6,  Schonberg  (J.  pr.  Oh.,  xix.,  107) ;  t,  < 
maun  (Verb,  nat  Ver.  Bonn,  xvi.  127);  8,  Litton  (Rep.  G.  Mo.,  1855);  9,  C.  &  Rodman (( 
trib.);  10-13,  Schenck  (Amu  Oh.  Pharm.,  xa  123) : 

Fe 

1.  Westerwold,  SHlpn.  80*50 

2.  "Perm,  fibrous  83*38 

3.  Qie^n,  pUchy  82*87 

4.  Amenia,  N.  Y.,  stalacL  Urn,  82*90 

5.  Rubelund,  Harz  86*77 

6.  Horhausen  82*27 

7.  "  G.=3*908  82*«3 

8.  Buffalo,  Mo.  84*80 

9.  Salisbury,  Ot  81*13 


Mn 
tr. 

ir. 
tr. 


2*35 


0*60 


1600 
15-01 
13*46 
13*50 
13*23 
13-26 
12-33 
11-62 
13*81 


Si 
2*25 
1-61 
0*67 
3-60" 

4-50 
2*27 
2-88 
3-68 


=98*75  UUoiann. 
=  100  Kob. 


3-00,  On,  Ca  <r.=100  Kob. 

=100  Beck. 

=100  Amelung. 


=  100-03  Schdnberg. 
=99*58  Bergemann. 


,  XlO-64,  S  0-1 2 =100*0 

«r.,  &  -93,  Co,  da,  §  ^.=1 


Wttbalaminft. 


10.  Di8t  of  Eandern,  piaoliUc 

ll'll 

8-23  ISOO 

n. 

76-61 

12-99     5-80 

12.        "            ** 

68-70 

11-53  11-80 

13.        "            " 

70-40 

11-12  13-04 
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6-71,  6a  0-60=100-25  Schenck. 
6-86=101-16  Schenck. 
7-47=99-50  Schenck. 
5-88=100-50  Schenck. 

i  concretionary  ore  from  Staatswald  Ilardt,  Wurtcmberg,  aflbrdod  A.  Miiller  (J.  pr.  Ch.,  ML 
IMIO-Oo  p.  c.  of  cliromic  acid,  and  0-03  ofvunudic;  and  truces  of  titanium,  sulphur,  and  arsenic 
kve  been  found  in  others. 

Tbe  organic  acids  sometimes  amount  to  12— 15  p.  c.,  as  in  the  following :  1,  T.  S.  Ilifnt  (Rep. 
G.  Cm.,  513,  186.^);  2,  3,  Wicgmann  (Preischr.  Tories,  75,  76,  1837j: 

Fe  Mn         It  Si  P  Humic  acid. 

1.  Pdntedu  Lac,  Ot^re  59-10      21*14      1*15      15-01,  sand  3-G<)=  100  Hunt 

I  BrauMchweig,  Av  <we  if'o  66  13  7         14=100  Wicgmann. 

3.         "  u        »   68-5  1-5         10-5 7-0       12-5  =  10o  Wiegraann. 

The  ochre  analyzed  by  Hunt  was  fVom  a  bed  in  the  soil  having  an  extent  of  many  acres ;  the 
eoior  light  brownish-yellow.  It  may  be  a  mixture  of  liniouito  and  u  iiydrous  species  containing 
oxjdof  iron  combined  with  organic  acids.  Hunt  sug^rests  thnt  it  sliould  bo  made  a  distinct  Bpc- 
oat;  ind  when  the  exact  nature  of  the  organic  acids  is  determined,  this  may  properly  l>e  done. 

lo  other  analyses  of  bog  ores  from  Vaudreuil  and  other  plac'cs  in  Cunudii,  {lunt  fouud  16-50  to 
33*65  pi  c  of  water  and  organic  acids,  but  the  proportion  of  the  two  was  not  determined.  For 
other  so-called  limonite,  bog  ores,  and  ochres,  see  Xantiiosidgrite  and  Limnite. 

Pyr.,  etc — Liko  gothite.  Some  varieties  give  a  skeleton  of  silica  when  fused  with  salt  of 
phosphorus,  and  leave  a  siliceous  residue  wlieu  attacked  by  acidM. 

Obs.— Limonite  occurs  in  secondary  or  more  recent  deposits,  in  beds  associated  at  times  with 
barite,  siderite,  calcite,  aragonito,  and  quartz ;  and  often  with  ores  of  manganese ;  also  as  a  modern 
manh  deposit 

It  la  in  aU  cases  a  result  of  the  alteration  of  otlier  ores,  through  exposure  to  moisture,  air,  and 
cuhonic  or  organic  acids ;  and  is  derived  largely  from  the  change  of  pyrite,  siderite,  magnetite, 
md  nriooB  mineral  species  (sucli  as  mica,  augite,  hornblende,  eta),  which  contain  iron  in  the 
potoxyd  state.  It  consequently  occupies,  as  a  bog  ore,  marshy  places,  over  most  countries  of  the 
globe,  into  which  it  has  been  borne  by  streamlets  from  the  hills  around ;  and  in  the  more  compact 
form  it  occurs  in  stalactites  as  well  as  in  tulx'^ose  and  other  concretionary  forms,  frec^uently  mak- 
ing beds  in  the  rocks  which  contain  the  minerals  that  have  been  altered  into  it  In  moist  places 
where  a  sluggish  streamlet  flows  into  a  marsh  or  pool,  a  rust-yellow  or  brownish-yellow  deposit 
often  covers  the  bottom,  and  an  iridescent  film  the  surface  of  tlie  water  :  the  deposit  is  a  growing 
bed  of  bog  ore.  The  iron  is  transported  in  solution  as  a  protoxyd  carbonate?  in  carbonated  waters, 
•  sulphate,  or  as  a  salt  of  an  organic  acid.  The  hmonite  be<ls  of  the  Green  Mountain  region  were 
itoHTi  by  Percival  (Rep.  G.  Conn.,  132.  Am.  J.  Sci.,  IT.  ii.  268)  to  Ikj  altered  beds  of  pyritilerous 
micaceous  and  argillaceous  schist ;  and  the  same  is  held  by  Lesley  a.s  true  also  of  the  other  beds 
of  the  .iUautic  border,  from  New  England  and  New  York,  tlirough  Pennsylvania  (Mt  Alto  region 
ind others),  to  Tennessee  and  Alabama  (Proc.  Am.  Ac.  Philad,  4«:i,  18fi4,  Am.  J.  ScL,  II.  xL  1 19». 

Abandant  in  the  United  States.  A  few  only  of  its  localities  are  hero  mentioned ;  reference  may 
be  made  to  the  various  geological  reports  for  complete  lists.  Extensive  beds  exist  at  Salisbury 
«nd  Kent,  Conn.,  also  in  the  neighboring  towns  of  Beekman,  FishkQl,  Dover,  and  Amenia,  N.  4'., 
ttdina  similar  situation  north;  at  Richmond  and  Lenox,  Mass. ;  at  llinsdale  as  the  cement  in  a 
conglomerate  quartz  rock ;  in  Vermont,  at  Bennington,  Monkton,  Pittsford,  Putney,  and  Ripton. 

limonite  is  one  of  the  most  important  ores  of  iron.  The  pig  iron,  from  the  purer  varieties,  ol>- 
twned  by  smelting  with  charcoal,  is  of  superior  quality.  That  yielded  by  bog  ore  is  what  is 
tenn-Hi  cofd  sshorK,  owing  to  the  phosphorus  pre.«<ent  and  cannot  therefore  l)e  employed  in  the  man- 
ufacture of  wire,  or  even  of  sheet  iron,  but  is  valuable  for  casting.  The  hard  and  compact 
flohlar  varieties  are  employed  in  polishing  metallic  buttons,  etc 

Xamcd  Lunonile  from  Aei/<w  ,  meadow.  Ullmann's  name,  Stiipnosiderite^  ttom  cTi\irif6<^  shining^ 
^  priority ;  but  the  ore  is  characteristically  not  a  shining  ore,  although  sometimes  with  a  lus- 
^U9,  ramish-like  exterior.  The  name  UrnonUe  was  first  appropriated  especiaUy  to  the  bog  ores 
bj  Hyusmann  in  1813.  But  most  bog  ores  are  of  the  above  species,  and  Beudant,  recognizing 
this,  in  18:^2  used  limonite  for  the  bog  as  well  as  other  limonite. 

Alt.->By  dcoxydation  through  organic  matter,  if  carbonic  acid  is  present,  may  form  siderite 
(re  0).  By  losing  water  becomes  hematite  (Fe).  Hematite  occurs  aa  pseudomorpha  aftei 
linoDite.    This  spedea  forms  namorous  pseudomorpha  of  other  spedea. 


o    >                                                              / 

Fe 

»D 

M 

fi 

1. 

Goslar,  Harz 

69-00 

2  50 

16-89 

2. 

Ilmenau,  yellow  ■ 

74-96 

1-82 

1-32 

16-67 

8. 

"        brown" 

76-00 

1-83 

1-51 

1410 

4. 

Hiittenrode,  brown 

81-41 

17  96 

6. 

Kilbride.  Ireland. 

7716 

tr. 

20-43 
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207.  ZANTHOSIBERrrB.  Gelbeisenstein  (fir.  Goslar)  Hatum^  Handb^  279,  1813.  Xan 
thosiderit  (fr.  Dmenaa)  R  R  Schmid^  Pogg.,  Izzxlv.  496,  1861.  Yellow  Ochre  pt  Bog 
Ore  pt 

In  fine  needles  or  fibres,  stellate  and  concentric.    Also  as  an  ochre. 

H.= 2*6  when  in  needles.  Lustre  silky  or  greasy ;  also  pitch-like  ;  also 
earthy.  Color  in  needles  golden-yellowish,  brown  to  brownish-red  ;  as  an 
ochre,  yellow  of  different  shades,  more  or  less  brown,  sometimes  reddish. 
Streak  ochre-yellow. 

Oomp.—S'e  ^=Sesquiozyd  of  iron  81*6,  water  18-4=100.  AnalTses:  1,  Haosmanii  (GQbu 
Ann.,  V.  21,  1811);  2,  3,  Sclimid  (I  c.);  4^  Murray  (Bamm.  Min.  Ch.,  160);  6,  Haughton  (Phfl. 
Mag.,  IV.  xxxil  220) : 

' ^  Si 

400,  te §  8*06=99-84  Hausm. 
2-61=96-28  Schmid. 
6*02=96-96  Schmid. 
017,  0  b-46=10i»  Murray. 
0-30,  P  1-60=99-48  Haiighton. 
"  LuM  due  to  undetermined  lime,  magnesia,  alkalies,  antimony,  lead,  and  blsmutli,  prMent  as  imparities 

Haughton  found  no  organic  matter,  protozyd  of  iron,  or  sulphur  in  his  analyses.    Half  the 
water  in  Hausmann's  analysis  must  have  belonged  to  the  sulphate  of  iron,  or  else  the  mineral 
analyzed  by.  him  could  not  have  corresponded  to  the  formula  given. 
.  Pyr.,  etc. — Like  thoso  of  limonite. 

Obs. — Associated  with  manganese  ores  at  Ilmenau,  in  silky  needles,  eta ;  as  an  ochre  near 
Gk>slar,  Bruchberg,  Elbingerode  in  the  Uarz;  as  a  pitchy  ore  at  Elilbride,  Wioklow  Ca,  Ireland, 
along  with  limonite  and  psilomelane. 

Several  analyses  of  bog  ore  apparently  accord  with  those  of  xanthosiderite.  But  the  amoimt 
of  water  given  actually  includes  whatever  was  driven  off  on  ignition,  and  no  examination  was 
made  for  organic  acids.    See  under  Ldionitb. 

Artil— The  hydrate,  Fe  I^,  is  formed  when  oxyd  of  iron  is  precipitated  fh>m  hot  solutionfl  of 
its  salts ;  and,  according  to  Gmelin,  also  fh>m  cold  solutions. 

208.  BEAUZTTE.  Alumine  hydratee  de  Beaux  %^r(ftter,  Ann.  d.  M.,  vL  631,  1821.  Beanxite 
Ihifr,,  Min.  (il  347),  uL  799,  1847.  Bauxite  DeviUe,  Ann.  Ch.  Phys.,  HL  Ixl  809, 1861.  Wochei- 
nite  A,  Flechner,  ZS.  a.,  xviiL  181,  1866,  Jahrb.  G.  Beichs.,  1866. 

In  round  concretionary  disseminated  grains.  Also  massive  odlitic ;  and 
earthy,  clay-like. 

G.=2*551,  fr.  Wocliein,  v.  Lill.  Color  whitish,  grayish,  to  ochre-yellow, 
brown,  and  red. 

"^ar. — 1.  In  concretionary  grains,  or  oolitic;  heauxiie.  2.  Clay-Iike,  wocheiniie;  the  purer  kmd 
grayish,  clay-like,  containing  very  little  oxyd  of  iron ;  also  red  from  the  oxyd  of  iron  present. 

Oomp.— (Xl,  ¥e)  6*j  with  ^  :  3Pe=3  :  1,=  Alumina  50*4,  sesquioxyd  of  iron  26*1,  water  28'5 
=100;  without  Fe,=^l  74*1,  water  25*9=100.  Berthier  considered  the  iron  an  imparity. 
Analyses:  1,  Berthier  (L  a);  2,  DeviUe  (Ann.  Ch.  Phys.,  UL  IxL  309);  3,  Berthier  (L  a,  ▼.  188, 
1620);  4,  V.  Lill  (Jahrb.  G.  Reichs ,  Verb.  1866,  11): 

Ca        Mg 

=  1 00  Berthier. 

=100  DeviUe. 

,  ^r  «r. = 1  •  •!  »«.s  Berthier. 

0-86  0-38,  S  0-20,  F  0'46,  fil,  l^a,  Ll  <r.=100-56  LfflL 

In  the  last,  which  has  been  called  wocheiniie  (although  at  first  referred  to  beauxite\  if  the  6'29 
Si  are  present  in  the  condition  of  kaolinite,  and  this  and  the  other  ingredients  are  rejected  as 
impurities,  the  remainder  corresponds  approximately  to  %1  £[*.  But  if  the  Si  is  in  the  condition 
of  allophane,  it  will  require  13  p.  c.  of  the  water,  and  the  wocheinite  remaining  would  bo  eaaei^ 
tiafll/  MSntical  with  dUaapore,    A  red  variety  from  Wochein  contained  8*8  Fe  and  58*02  &L 


§i 

^1 

Fe 

fi 

1. 

Beaux 

620 

27-6 

20-4 

2. 

ll 

65*4 

44-6 

8. 

Senegal 

2  0 

40-0 

33-60 

24-7 

4. 

Wochein 

6*29 

64-24 

2-40 

25-7 
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Hie  IbDowing  are  analyses  bj  Devfllo  (L  a)  ot  what  he  regards  as  impure  varieties  of  beaozita 
dUnft  oae  of  which  contaiu  onlj  water  enough  for  a  species  of  the  diaspore  group : 

Si  &         9e         £[  ¥i      CaC 

1.  Beanz,  toAtl^  21-7  68*1  30  [14*0]  8*2  <r.=100 

2.  BeTest,  bnh.-red  2*8  67-6  25*3  10*8  3*1  0*4=100 

3.  AIlaa<^  oo^itfe  4*8  65*4  24-8  11*6  3*2  0*2=100 

1  Beaoz                           30*3  34-9  22*1  —  12*7=100 

5.  Odabria  2*0  38*2  [48*8]  8*6  1*6     ^  corundum  5*8=100. 

« 

Obs.— From  Beaux  (sometimes  spelt  BauxX  near  Aries,  France,  disseminated  in 'grains  in 
eompsct  limestone,  and  also  oolitic;  also  at  Revest,  near  Toulon,  brown  to  dark-red,  and  massive, 
regarded  as  an  iron  ore ;  at  Allauch,  Dept  of  Yar,  France,  massive,  oolitic,  with  a  base  of  like 
ittare,  cemented  by  some  carbonate  of  lime,  the  most  common  variety ;  at  Hugel,  in  the  Commune 
of fieaoz,  a  hard  and  firm  variety;  at  Oalabre,  massive.  The  wocheinUe  occurs  in  Styria,  between 
Eeistnti  and  Lake  Wochein,  in  a  deposit  12  feet  thick,  the  junction  of  the  Trias  and  Jurassic 
ibrmations,  part  of  it  red  fh>m  the  presence  of  ozyd  of  iron.  The  purest  beauxite  is  used  for  the 
TMnnfkttnre  of  aluminum,  and  is  (adled  aiuminum  ore, 

209.  BUABITE.  %7ranisches  Pittin-Erz,  Pittinus  inferior,  BreUh.,  Handb.,  901, 1847.    Eliasit 
iUd,  Jahrb.  G.  iMtohs.,  iiL  Na  4»  124^  1852.    Pittinit  fferm.,  J.  pr.  Ch.,  Ixxvi.  322,  1859. 

In  amorphons  masses,  more  or  less  resio-like  in  aspect,  or  like  gum. 

H.=3"5— 4'5.  G.=4*0— 5*0.  Lustre  greasy  or  resinous.  Color  dull; 
reddish-brown,  with  thin  edges  hyacinth-red;  also  black.  Streak  wax- 
yellow  to  orange;  of  the  black  var.,  olive-green.  Subtranslticent  to 
opaque.    Fracture  somewhat  uneven,  slightly  conchoidal. 

Var. — 1.  EHanie.  Somewhat  reshi-like  in  aspect ;  G.=4'087— 4*287,  v.  Stepharovich.  Color 
dun  reddiah-brown. 

2.  PUtmiie,  Color  blade;  streak  olive-green ;  lustre  greasy  submetallic;  G.=4*8 — 5*0,  Breith.; 
5*16;  Herm. 

Oomii. — fi  £P,  with  opal  silica  and  other  hnpurities.  0  ratio  for  ft,  S,  Si,  !^,  as  deduced  by 
Hermanii,  in  eHasUe,  2  :  24 :  6  :  18 ;  in  jnttmtYe,  2  :  24 :  5  :  16.  These  numbers  correspond  very 
nearly  to  the  above  formula^  and  moke  the  species  analogous  to  xanthosiderite. 

Analyses:  1,  F.  Bagsky  (Fogg.,  IV.  Ergmnz.,  348,  1853);  2,  Hermann  (J.  pr.  Oh.,  Izxvi  326): 

0       Pe      Ca      Ag     ]^b       Si        P        fi 

1,  EUasOe     61-88    6-63    3*09    2*20    462    5*13    084    1068,  Xl  1*17,  te  1*09,  C  2*52,  As  tr, 

fc  =«9-,SO  Ragsky. 

2.  PiUmite     6845    4*54    2*26    0*65    2*51     5*00     ir,       1006,  Si  2*67,  msol.  3-20 =99*24  IL 

The  carbonk;  add  in  anaL  1  may  be  combined  with  lime  and  part  of  the  magnesia,  making  5*7 
p.  c.  of  impurity. 

P3fr.,  etc. — Nearly  as  for  gwnmUe.    Eliasite  is  soluble  in  muriatic  add. 

Ob^^EUante  is  firom  the  Ellas  mine,  Joachimsthal,  where  it  occurs  with  fluor,  dolomite,  pitch- 
blende, etc  ;  uidpiUinUe,  from  Joachimsthal    This  spedes  may  not  be  distinct  from  gummite. 


210.  BRUOITB.  Native  Magnesia  (fr.  N.  Jersey)  A,  Bruce,  Bruce^s  Min.  J.,  i.  26,  1814  (with 
anal).  Hydrate  of  Magnesia  A.  AOnn,  Min.,  236,  1815,  Cleavdand,  Min.,  429,  1821?,  F.  Hall, 
Cat  Min^  28,  1824,  S,  Bohinson,  Cat  Amer.  Min.,  166,  1825.  Brudte,  ou  Mydrate  domagnesie. 
Betid.,  Tr.,  838  (IndexX  1824.  Talk-Hydrat,  Magnesia-Hydrat,  GemK  MonokliDoedrischcs 
Magncsiahydrot  oder  Tezalith  (fr.  Texas,  Pa.)  Iferm.,  J.  pr.  Qu  IxzxiL  368,  1861.  Amianthna 
(fir.  Hoboken)  J,  Pierce,  Am.  J.  Sd.,  I  54,  l818=Amianthoid  Magnesite,  Nemalite,  T.  XuUaU^ 
ib.,  iv.  18,  1821=Brudte(Talk-hydrat,  *' hierher  zu gehdren scheint "),  Leanh,,  Handb.,  245, 1826; 
J,  D.  Whitney,  J.  Soc.  N.  H.,  Boston,  36,  1849  (with  anal). 

Khombohedral.    i?A^=82*'  22^'  (9A^=119°.39i' ;  a= 1-52078, Hes- 
eenberg.    Observed  planer:    <?;    JUy  2i2,   — 4i?,  —i^y  —i^y  — i^- 
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(9 A  2  7?=105°  53i',  OAi ^=149°  39^',  0  A 4 ^=98°  6',  0 A | ^=112^  8'. 
Hessenberg.  Crj^stals  often  broad  tabular.  Cleavage  :  basal,  eminent,  folia 
easily  separable,  nearly  as  in  gypsum.  Usually  foliated  massive.  Alsc 
fibrous,  iibres  separable  and  elastic. 
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Low's  mine,  Texas. 


Wood's  mine,  Texas. 


H.=2-5.  G.=2-35,  Haidinger;  240— 2*46  fr.  Wermland,  Tgelstrom ; 
2'376,  fr.  Orenburg,  Beck ;  2*44,  nemalite,  Nuttall.  L^Btre  pearly  on  a 
cleavage-face,  elsewnere  between  waxy  and  vitreous ;  the  fibrous  silky.  Color 
white,  inclining  to  gray,  blue,  or  green.  Streak  white.  Translucent 
— subtranslucent.     Sectile.     Thin  laminae  flexible. 

« 

Var. — l.Poliated.     2.  Jibrous;  caJled  nemalite, 

Comp.— Mg  ]^= Magnesia  68'9'r,  water  3 1*03 =100.  Analyses:  1,  Bruoe  (Brnoe's  J.,  i.  26); 
2,  lyfe;  8,  Stroraeyer  (Untors.,  4f.7);  4,  Wurtz  (This  Min.,  682,  1850);  6,  Fyfe  (Ed.  N.  Phfl. 
J.,  viii.  36'i) ;  G,  Thomson  (Min.,  L  157) ;  7,  StroraeyerfL c.) ;  8,  Hermann  (J.  pr.  Ch.,  Izzxii.  368); 
9,  Smith  &  Brush  (A.m.  J.  ScL,  ii.  xv.  214);  10,  Beck  (Verh.  Min.  St  Pet.,  1862,  87);  11,  Igel- 
Strom  (Ak.  H. Stockh.,  IS5S,  187);  12,  J.  D.  Wliitnoy  (J. Soc.  N.  H.,  Bost.,  vi.  30,  1649);  lajWurti 
(L  c);  14,  Rammelsberg  (Pogg.,  bouL  284) : 
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1.  Hoboken 

2. 

8. 

4. 

5.  Swinaness 

6. 

7. 

8.  Wood's  mine,  Texas, 

9.  Low's  mine 

10.  Orenburg 

11.  Wermland 

12.  Hoboken,  Nemalite 

13.  "  " 
14. 


(( 
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ti 


Mg 

70 

68-57 
68-35 
69-11 
69-76 
67-98 
66-67 
68-87 
66-30 
(I)  67-24- 
(3)  68  04 
62-89 
66-06 
64-86 


e 


;a 


0-12 
0-47 


0-64 


1-67 
1-18      1-57 

0-80 

ir. 


019 


0-60 
2-03 
8-59 
4-65 
5-63 
4-05 


30 

31-43 
30-90 
30*42 
80-26 
30-96 
30-39 
30-.'i3 
[31-93] 
80-29 
2vS-ri6 
28-36 
.S013 


0 


=  100  Bruce. 


=  100  Fyfe. 

=100  Stromeyer. 

=100  Wurtz. 

=  100  Fyfe. 

=100-51  Thomson. 

=100  Stromeyer. 

=  1 00  Hermunn. 

1-27  =  100  S  &R 
0-62=99-98  Beck. 

=  190-:29  Igelstrora. 


4-10=100  Whitney. 

=101-81  Wurtz. 

29-48,  Si  0-27=98-65  Ramm. 


r.,  etc. — In  the  closed  tube  gives  off  water,  becoming  opaque  and  (Viable,  sometimes  turning 
gray  to  brown.  B.B.  infusible,  glows  with  a  bright  light,  and  the  ignited  mineral  reacts  alkalme 
to  test  paper.  With  cobalt  solution  gives  the  violet-red  color  of  magnesia.  The  pure  mineral  is 
soluble  in  acids  without  effervescence. 

Obs. — Brucito  accomoanies  other  magnesian  minerals  in  serpentine,  and  has  also  been  fooDdiD 
limestone.  Occurs  in  considerable  veins  traversing  serpentine,  at  Swinaueas  in  Unst,  one  of  the 
Shetland  Isles,  where  it  is  sometimes  found  in  regular  crystals ;  at  Pyschminsk  in  the  Urals ;  at 
Goi^ot  in  France ;  near  Filipstadt  in  Wermland,  In  Sweden,  in  roundish  masses  in  limestone.  It 
ooours  at  Hoboken,  N.  J.,  opposite  the  city  of  New  York,  in  seams  in  serpentine ;  m  Richmond 
Co,  N.  Y. ;  on  the  peninsula  east  of  New  Rochelle,  Westchester  Co.,  N.  Y. ;  at  Wood's  mine, 
Texas,  Pa.,  in  large  plates  or  masses,  and  often  crystallizations  several  inches  across ;  at  Low's 
ibliiei  wiUi  hydromagnesite. 

The  angles  and  f.  177  given  above  are  from  Texas  crystals,  as  measured  by  Hessenberg  (Min. 
Not,  iv.  42).  G.  Rose  obtained  from  the  same,  OAi?=120*',  Oa^ 7^=149''  40'— 150**  51', 
i?A— ^i?=90%  The  author  gave  the  following  measurements  of  a  minute  crystal  from  I.ow^ 
ndaeCCnS)  in  his  last  edit:  Oa^=119^-119'55^  Oa2/?=106'' 30', /2Ai?(b7calc.}=:82*' 16'. 
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T!ie  ffbmus  Tariety  fn6ina]ite)  occon  at  IToboken,  and  Xcttes  in  the  Vosges. 
NiBMd  after  A.  Brace,  an  eariy  American  niineralotfist,  who  first  described  the  species. 
AtL— Beoooies  ^ite,  pulverulent,  and  carbonated  on  exposure,  and  also  crystallized,  constitut- 
if  tim  the  mineral  hydromagnesite  ;  the  latter  is  sometimes  in  pscudomorphous  crystals  after 


211.  PTROOHROrrB.    Pyrochroit  L.  J.  Igelstrdm,  Pogg.,  czxil  181,  1864,  (Efv.  Ak.  Stockh., 

18H  206,  1866. 

Foliated,  like  brucite. 

H.=2'5.  Lustre  i>early.  Color  white  ;  but  changing  on  exposure  to  bronze, 
and  then  to  black.  In  thin  pieces  transparent,  and  having  a  flesh-red 
eolor  by  transmitted  candle-light. 

Oomp«— Mn  It,  or  (iJln,  itg)  It.  Mn  ll[=Protoxyd  of  manganese  79*8,  water  20*2=  100.  Analy- 
«ii:  Ig^trom  (L  c): 

Sin  76-40  %  3-14  Ca  1*27  f  e  O'Ol  It  15-35  C  [8-834] 

Ffr.,  «to«— In  a  matrass  a  small  piece  becomes  at  surface  verdigjis-green,  then  dirty  green, 
and  finally  browniah-black.  Yields  water.  6.B.  reactions  of  manganese.  In  muriatic  add  forms 
sttdly  ■  dear  colorless  solution. 

Obi« — Occurs  in  veins  1  to  2  lines  broad  in  magnetite  at  Pai.<d)erg  in  Filipstadt,  Swedeu. 

£efimgott  refers  here  (Jahrb.  Min.,  ]8»i6,  440)  a  mineral  which  Wiser  had  announced  as  a  hy- 
drous carbonate  of  manganese  (Wasserlialtiges  Kolilensaures  Mnugan),  and  which  Haidingor 
(Handb^  493,  18-15)  named  Wiserite.  It  is  described  as  yellowish-wliit^*  to  gray  in  color,  pearly 
to  silkr  in  lustre,  fibrous  in  structure,  and  as  coming  from  Grouzen  near  Sarganz,  the  Canton  of  iSt. 
Gall,  in  Switzerland,  where  it  is  found  in  senms  in  a  granulitic  hausmanuite,  ^vith  rhodochrosite. 
Eren  if  identical  with  pyrochroite  in  composition,  it  was  so  imperfectly  and  incorrectly  described 
that  Igeiitrom's  name  should  stand  for  the  species. 

21X  aiBBSrrZI.  Wavellite  (fr.  Richmond)  C.  Dewey,  Am.  J.Sd.,  il  249, 1820;=  Water  and 
Almmna,  ul,  ib.,  iiL  239,  1821.  Gibbsite  J,  Torrey,  N.  Y.  Med.  Phys.  J.,  I  No.  1,  68,  April, 
1822.  HydrargilUte,  Gibbsite  of  Torrey,  CleaveL,  224,  782,  1822.  HydrargilUte  (fr.  Ural) 
G,  RoK,  Pogg.,  zlyiil  564,  1839. 

Hexagonal,  Koksch. ;  monoclinic,  Descl.  In  small  hexagonal  crystals 
with  replaced  lateral  edges.  Oa  Ii=i)2°  28',  (?  A|y?=97°  22',  0  A  -^7^= 
94°  55'  Koksch.  Planes  vertically  striate.  Cleavaire:  basal  or  0  enii- 
nent.  Occasionally  in  lamello-radiate  s])heroi(hd  concretions.  Usually 
stalactitic,  or  small  mammillary  and  incrusting,  with  smooth  surtace,  and 
often  a  faint  fibrous  structure  within. 

II.  =  2-5-3-5.  G.=2-3-2-4;  2*385,  fr.  Richmond,  B.  Silliman,  Jr.; 
5'2S7, Ural,  Hermann.  Color  white,  grayish,  greenish,  or  reddish-white; 
also  reddish-yellow  when  impure,  j^ustre  of  0  pearly ;  of  other  faces 
vitreous;  of  surface  of  stalactites  faint.  Translucent;  sometimes  transpa- 
^ut  in  crystals.     A  stron}:^  ari^illaceons  oflor  when  breathed  on.     Tous'h. 

Var.— 1.  In  crystals  ;  the  original  hydrargiUU^,     2.  Stalactitic;  gibbsite, 
Comp,—Xl ft*= Alumina  65-6,  water  34  4=100.     Analyses:   1,  Torrey  (L  c);  2,  B.  Silliman, 
Jr.(Ain.  J.  ScL,  II.  vii.  411);  3,  4,  Smith  &  Brush  (Am.  J.  Sci.,  IL  xvL  51,  1853);  5,  Ilcrmann 
(J.  pr.  Ch.,  xl.  11) ;  6,  v  Kobell  (J.  pr.  Ch.,  xli.,  and  1. 49 1 ) ;  7,  v.  Ilancr  (Jahrb.  G.  Reichs.,  iv.  397) : 


1.  Richmond,  GCths, 

2.  **  '^ 
8.  "  " 
4.  "  " 
6.  Ural,  Hydrarg. 

6.  Villa  Riot,  "^ 

7.  "         " 


£1 

64-8 
(i)«4-19 
64-24 
63-48 
64-03 
66-6 
64'3S 


3Pe        Mg 


0-30 

tr. 

0-10 

tr. 

005 

ft 

34-7 

34-23 

33-76 

34-68 

34  54 

84-4 

85-66 


Si 


•=99-5  Torrey. 


0-59,  InsoL  1*16=100-27  SlUlman. 
1-33      0-57  =  100  S.  &B. 
100       tr.  =99-30  &&  B. 

1-43=100  Hermann. 

=100KobeU. 

tr,  =l(M)Haaer. 
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Dewey  found  (L  a)  33-86  p.  c.  of  water,  with  "  little  besides  alumina  4eft." 

Hennann  states  (J.  pr.  Ch.,  zl.  32,  zlii.  1)  that  a  "gibbsite  ^  from  Richmoud,  Mass ,  afforded 
him  f  87-62,  %1  26*66,  ti  36*72=100.  But  the  true  gibbsite  has  since  been  analyzed  anew  by 
Siliiman,  Jr.,  and  by  Smith  &  Brush,  without  finding  more  than  a  traoe  of  phosphoric  add,  sustain* 
iug  the  original  analysis  of  Torrey.  This  at  least  is  certain,  that  gibbsite  is  a  hydrate,  and  if  a 
phosphate  occurs  also  at  Richmond,  that  phosphate  is  not  gibbsite.  Rose's  hy(&argillite  (found 
crystallized  in  the  Urals)  is  identical  in  composition  with  gibbsite. 

P3rr.,  etc. — In  the  closed  tube  becomes  white  and  opaque,  and  yields  water.  B.B.  infusible, 
whiteuH,  and  does  not  impart  a  green  color  to  the  flame.  With  cobalt  solution  gives  a  deep>blue 
color.    Soluble  in  concentrated  sulphuric  acid. 

Obs. — The  crystallized  gibbsite  was  discovered  by  Lissenko  in  the  Schischimskian  mountains 
near  Slatoust  in  the  Ural ;  it  occurs,  according  to  Kokscharof,  in  cavities  in  a  taloose  schist  con- 
taining much  magnetite.  The  larger  crystals  were  1  to  2  in.  long.  With  corundum  at  Gumncih* 
dagh,  Asia  Minor;  also  on  corundum  at  Union viJle,  Pa.;  in  Brazil,  resembling  wavellite.  Tbo 
stalactitic  occufs  at  Richmond.  Mass.,  in  a  bod  of  limonite ;  also  at  Lenox,  Mass. ;  at  the  Glove 
mine,  Union  Vale,  Duchess  Co.,  N.  Y.,  on  limonite ;  in  Orange  Co.,  N.  Y* 

Named  after  Col.  Greorge  Gibbs,  the  original  owner  (after  extensive  foreign  travel)  of  the  large 
Gibbs'  cabinet  of  Tale  College.  Cleaveland  calls  the  Richmond  mineral  hydrargilUte  on  p.  224  oi 
his  mineralogy,  but  on  p.  732  adopts  Torrey *s  name  gibbsite. 

Kokscharof  states  that  the  Ural  crystals  are  optically  uniaxial,  and  Lenoe  rhombohedral  (Bull 
A.C.  St.  Pet.,  V.  372) ;  Descloizeaux  that  they  are  optically  monoclinic  (C.  R.,  bdL  987). 

213.  LIMNITB.    Limonite  pt    Yellow  Ochre  pt   Bog  Ore  pt.   Brown  Iron  Ore  (Braoneiaen- 

stein)  pt.    Quellerz  Herm,^  J.  pr.  Oh.,  xxvii  63. 

Massive.  In  stalactites  or  tuberose,  resembling  limonite.  Also  as  an 
earthy  yellow  ochre. 

H.,  G.,  and  other  physical  characters  same  nearly  as  for  limonite.  The 
darker  colored  kinds  usually  more  yellowish-brown,  the  lighter  rust-yellow. 

Var. — I.  Sul^metallic  or  pitch-like  in  lustre,  brownish-black  in  color.    2.  Ochreous,  yeUow. 
Oomp.— Fe  ll'=0xyd  of  iron  74-8,  water  25*2 =100.    Analyses:  1,  A.  H.  Church  (J.  Ch 
Soa,  IL  iii.  214) ;  2,  3,  Hermann  (L  c.) ;  4,  Karsten  (ELarst.  Arch.,  xv.  1) : 

Fe  Mn  £[  1^     Humio  acid 

1.  Cornwall,  stalacL  7373         2440         — i  loss,  etc.,  1-87=100  Church. 

2.  Novgorod,  %  or«  •       6208        1-90        24*64        6'64        4-74=100  Herm. 

3.  ♦*  "      »»       6114        810        27-74        6-86        2*16=100  Herm. 

4.  New  York      "  66-33        075        2640  •      0-12         — ^,  f^e  3*6,  Si  2*80=100  KarsL 

^  After  excL  47'GO  sand.  **  Aft«r  ezcL  60-28  sand.  "  Including  homio  add. 

As  the  amount  of  organic  adds  in  Karsten^s  analysis  was  not  determined,  its  right  to  be 
mcludod  here  is  not  certain. 

Obs. — The  Cornwall  mineral  is  from  the  Botallack  mine,  and  was  stalactitic  and  of  a  mst-y^ow 
color;  G.=2-69.    That  of  Novgorod,  Russia,  was  a  bog  ore. 

Named  limnite  from  \tftvn,  marsh,  Glocker  proposed  this  name  as  a  substitute  for  limonite,  od 
the  alleged  ground  that  the  word  limonite  was  of  French  extraction.  As  his  limonite,  or  limnite, 
was  bog  ore  exclusively,  the  name  is  appropriately  used  here.  Hermann's  name  Quellerz  alludes 
to  ils  water  or  marsh  origin. 

214.  HTDROTALOTTE.    Hydrotalkit  Hochstetter.,  J.  pr.  Ch.,  xxvii  376,  1842.    YoDEDerite 

Eerm.,  J.  pr.  Ch.,  xL  11,  1847,  xlvi.  257,  1849. 

Hexagonal.  Cleavage:  basal,  eminent;  lateral,  distinct.  Also  lamellar 
massive,  or  foliated,  and  somewhat  fibrous. 

H.=2.  G.=204:.  Color  white.  Lustre  pearly,  and  feel  greasy. 
Translucent,  or  in  thin  folia  transparent. 

Oomp.— atl  fi«+6  Mg  fi[+6  fi=(J  Xl-Hl  Mg«)  a«+2  15[=Alumma  16-8,  magnesia  89%  water 
44*0=100.    Oorresnonds  to  1  of  g<bb8iie.-{-%  of  brucUe^  with  6  £[  in  addition. 
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imlTaes:  1,  HwinanDO- c);  9,  Hochatetter  (I  c.) ;  S-6,  Baii]mel8berg(Pagg.,  xcvif.  £96): 

il  40-B7        slOOHetinann. 

0  3i-06  10-64,  inHoL  l-i0=90-60  Hochst 

7  i\-SS  2-61  — 100-72  Hamra, 

B  UV99]  6-05=11)0  Bamm. 


17-78 

ia-00 

lB-87  S7 


■04         37-38         T-30-10C 


PfT^  ate — In  the  closed  tube  jields  ciuch  water.  B.B.  infunble,  bat  ezfoliates  Bomewbat, 
d1  pTM  oat  light.  A  weak  rose-red  with  eobalt  volution.  With  the  fluxes  intumeBces  and 
■Ibrda  a  elesr  colorless  ^zlnss.     The  Suaniin  minerBl  reacts  for  iron. 

Oba.— Ooraira  at  tlie  mines  of  Scliischimsk,  district  of  SUtouBt,  ISg 

inpbDted  on  talc  schist ;  at  Snaniin,  Naru'aj.  lu  serpentine. 

Stmed  hydrolakite  in  nllusioti  to  its  rtsembling  talc,  but  containing 
nndi  more  water,  and  vvlkntrile,  after  Captain  Volltiicr. 

E)t^ile  of  Sbepard  (Am.  J.  SeL,  II.  xlL  210),  from  oear  Oxbow. 
ai  am  SomerriUe  in  Rossie,  St.  Ijawreuce  Co.,  New  York,  is  hyiiro- 
Uate,  derived  from  the  alteration  of  spinel  The  color  is  white ; 
hatn  IudC,  pearlr.  H.  =  2-i.  G.  =  'J-0— 21.  The  cryatala  are  in  < 
iD  condilions,  from  tbo  pure  spinel  to  octahedrons  wJCii  rounded  \ 
tifa  and  pitted  or  irregular  surfacca,  and  it  also  occurs  in  flattened 
udalet.  Tbe  surfaces  ore  sometimea  soft  and  nlteretl.  wlicn  the 
olgea  or  aueles  have  the  hardness  of  sptncL  3.  W.  Johnson,  wbo 
fcas  redeacribed  the  mineral,  obtaUied  iu  onit  aiialygis  (Am.  J.  Sd., 
ILiiL»Gl),  SI  19-;4:t,  Mg  36-292,  0  8-458,  insoluble  Bpinol,  etc, 
h-m,  silica  3'02n,  water  (li.r  diir.)  24-223.    The  whole  loss  bj  igni- 

to  in  one  trial  was  4CI-8<i  p.  c. ;  which  would  give  33  to  34  p.  c.  of  water.  It  is  aasodated  with 
dolomite,  spinel,  phlogopite,  graphite,  and  serpentine. 

316.  PYBOAURTTB.    PTroaurit  IgtUfrSm,  (EfV.  Ak,  Stockh.,  zxil  608,  I86S. 

HexagonaL     In  eix-sided  tables. 

Color  sub  metallic,  gold-like.     Subtranslncent. 

Oomp.— Pefl'  +  BMgfi  +  6fl=(iPe  +  i  Srg^tt'-|.2ft=Se8(iuionrd  of  Iron  239,  magnesia 
SS-8,wBter  40-3  =  100.  Corresponds  to  1  of  limnUe  +  6  of  hracUe,  witi  8  H  in  addition,  differiug 
frso  hjlrotalcite  in  the  presence  of  iron  in  place  of  alumiiiuin.    Analysis :  Igelstrum  (L  c,): 

Pe  23-92        Mg  34-04        tl  31  M        0  7-24. 


ilS.  aUMMTTB.    FoBte  Uranokker  pt.  Wem.,  Min.  SysL.  26,  1817,  HoflTm.  Uin.,  iv.  a,  279. 

littles  Uranpecheri  FreUsUbvn.    Uranischcs  Gummi-Era  Brtilh.,  Uib.,  CO,  1830,  Char.,  21B, 

183t   Drangommiirfflift.,  Uandb.,  303,  1S4J.   Phosphor-Qummit  flerm.,  J.  pr.  Ch.,  IhtL  327, 

18S9. 

Amorphous.     In  rounded  or  flattened  pieces,  looking  luucli  like  giim. 

H.=2-5— 3.  G.=3-9— 4-20,  Breitli.  Lustre  grsHsy.  Color  reddisli- 
rellow  to  liyacinth-red,  reddisli-brown.  Streak  yellow.  Feebly  trans- 
Ineent. 

Coup.— (6,  Fo)  S',  with  aouie  opal  silica,  phosphate  of  hme,  and  other  impurities.  Hermann 
UiKed  tbe  0  ratio  for  ft',  &,  Si,  B,  2 :  24 : 6  :  26,  or  1  : 1  for  oiyds  and  water.  Hence  annbgoua 
niinnifi^  and  suataiuing  the  supposed  close  rehitioo  of  uranium  oad  irau.  Analysis:  Kerstci 
Hw.  J,  IitL  18) ; 


ISO 


oxTGEsr  ooMPorshDe. 


Some  specimens  ooDtsin  tnoes  of  nmsdie  add. 

Pyr^  etc — Yields  much  water  and  a  bituminons  odor.    With  salt  of  phosphoms  in  OJF.  fpwet    ^ 
a  jellow  bead,  becoming  green  in  BJ*.  (dae  to  nianiom),  leaTing  an  nndissolTed  skeleton  of 
silica.  -. 

Obsy — ^From  J[phanngeorgenstadt^  with  nraninitei.  ^ 

217.  PSnOMIIItAMB.  Derb  Brunsten  pL  Wall,  Min.,  268,  1747.  Magnesia  indurata  pt 
Cronst,  Min.,  106^  1758.  Sdiwarz  Braunsteinrrz  pt  WeriLj  Bergm.  J.,  1789,  886.  Veiiiartetei 
Schwarz-Braunsteinerz  pt  Emmerting,  Mln.,  '▼.  532,  KanieUf  Tab.,  54,  1800.  Verh.  Schwan> 
^nganen  pt  Kant,  Tab.,  72,  1808.  Schwarz-Eisenstein  pt  WenL,  v.  Lamh^  etc.  Bladr 
Hematite,  Black  Iron  Ore,  Compact  Blads  Manganese  Ore.  Hartnumganerz.  Plsilomelane  IlaidLf 
Trans.  B.  ::k>c.  Edinb.,  1827. 

Mas&ive  and  botryoidal.     Keniform.     Stalactitic. 

II.=5— 6.  G.=3*7— 4-7.  Lustre  submetalHc.  Streak  brownish-blacki 
shilling.     Color  iron-black,  passing  into  dark  steel-gray.     Opaque. 

Comp.— (Ba,  An)  Jtn+Sn+nltltLn  [  +  aql;  or,  for  the  anhjdrons  kinds,  (jftst  ttn)Mn+8iL 
Each  of  these  formulas  is  equiyalent  to  simply  n*  0\  Bammelsbeig  writes  for  the  mineral  (]ft% 
Mn)  Mn*+ 1^,  with  some  Stu  as  mixture.  For  the  Elgersburg  ore  (anal  7 1  Sdimid  dodnces  the 
furmula  (Ba  Mn)  ^a*+6lt,  which  may  be  written  (Ba,  Mn)  Mn+8ltltn+3A,-eqniTalenttQ 
ii*  0'+  3  K*  0*+ 3  ]&=^'  0*+  }  ^  As  the  mineral  occurs  only  massiye,  the  trae  nature  of  thi 
species  is  doubtful 

Analyses:  1,  2,  Turner  (Edinb.  Trans.,  xl);  S,  Fuchs  (Schw.  J,  IxiL  255);  4,  Rammelsberg 
(Handw.,  iL  73) ;  5,  E.  list  (J.  pr.  Oh.,  Ixxxiv.  60) ;  6,  SchefiQer  (Arch.  d.  Fharm.,  xzxv.  860);  7-0^ 
Schmid  (Fogg.,  cxxvl  151)  : 

]fta 


1.  Schneeberg 

2.  Roman£che 

3.  Baireuth 

4.  llorhausen 

5.  Olpe 

6.  Bmcnau 


SnMn 

0 

69-80 

7-36 

70-97 

7-26 

81-8 

9-5 

81-36 

918 

&      la: 


16-36 
1669 


85-17     4-49 


83-3       9-8 


7.  Elgersburg       (a.=4-307)  6827     815     17-27 


8.  OehrenstoclE 

9.  Nadabula 


(G.=4134)  70-54  10*09 
(G.=4-332)  82-46     9'87 


6-22,  Si  0-26=100  Turner. 

4-13,  Si  0-95=100  Tomer. 

4-5      4-2=100  Fuchs. 

304    3-39,  Si  0  53,  Cu  0*96,  Pe  1-43,  Caf^ 

]^a,  Mg  0-82=100*61  Bamm. 

1-36    4-02,  Cu  1-28,  Co  0-81,  CaO-37,  insoL 

2-51  list 

5-8     4-8,  Ca  1-8,  Xl  2*1,  ^  03,  &  1-17  = 

99-1  SdieiBer. 

—    4-84,  Si  0-51,  Pe  OMO,  *1  0-31,  ttO'll, 

Mg  0*02,  Ca  0-16,  IS^a  0*08=99-82  Schmid. 

10-92     0-21     5-86,  Si  0-32,  Pe  0-17,  Xl  0-21,  CTnO'SS. 

lilg  0*13,  Ca  1-26,  ]^a  0-25=  100*21  SchxDJj}. 

0-01     3-05     3-2 1 , Fe  030,  Xl  0-08,  ^o  0-29,  Cu 0D2, 

%  0-03,  Ca  0*20,  ]^a  0*22=99-74  Sdimid. 


Other  varieties  of  the  so-called  psilomelane  contain  little  or  no  water.  Analyses:  10,  danfl* 
bnich  (Ramm.  Ist  Suppl,  121) ;  II,  Ebelmen  (Ann.  d.  M.,  IIL  xix.  155) ;  12,  Bammelsbeig (POggi 
IxviiL.  72);  13,  Schultz  (Bamm.  Mm.  Ch.,  1006) : 


>fn         0  Ba  & 

10.  Ilmenau                77*23  15-82  0*12  5*-29 

11.  Gy.UauteSaone  70-60  1418  6*55  4-05 
1%  Heidelberg           70*17  1516  8*08  2*62 

13.  Schneeberg          80*27  14*10   4*35 


Mg      H 


1*05 
0*21 


,  Ca  0  91,  Cu  0-40,  Si  0-52=100-29  C 

1-67,  Fe  0*77,  Si  0-60=99*47  Ebehnen. 
[1*43],  Ca  0*60,  Cu  0*30,  Co  0*54^  Si  0*90^ 

109  BamD3« 
[0*23],  Ca  1*06=100  Schnltc 


Pyr.,  etc. — In  the  closed  tube  most  varieties  yield  water,  and  all  lose  oxygen  on  ignition ;  wits' 
the  fluxes  reacts  for  manganese.    Soluble  in  muriatic  acid^  with  evolution  of  chlorine. 

Obs. — This  is  a  common  ore  of  manganese.  It  is  frequently  in  alternating  layers  with  pyrcdi^" 
site.  It  occurn  in  botryoidal  and  stalactitic  shapes,  in  Devon^ire  and  Cornwall ;  at  Ilefeld  in  tb^ 
Harz ;  also  at  Johannproorgenstadt,  Schneeberg,  Ilmenau,  Siegen,  etc ;  at  Elgersbuig  and  Oehi 
stock,  Thunngia,  and  Nadabula,  Hungary. 

It  forms  mammillary  masses  at  Chittenden,  Irasburg,  and  Brandon,  Vk 

Named  firom  i^iAtfr,  smooth  or  naf^  and  /<iXaf,  blaek. 


HYDBOUS  0XTD8.  ISl 


aiS.  WAJ^    (A)  BOa  MANGANESK    Magnesia  friabilis  terrifonnis  CfronsL,  Min.,  105, 1758 
luthy  Ochre  of  Mang.,  Black  Wad  pt,  Kirwan,  Min.,  1784,  179G.    Schwarz  Braunsteiners 
HtnganwchanTn,  Karat,  Tab.,  1808.    Brauner  Eisenrahm   Wem.    Bog  Manganese.     Ouatite 
But,  Min^  241,  1841.    GroroiUte  Berih.j  Ann.  Ch.  Phys.,  IL  19,  1832,    Beissacherit  Haid, 
Jihrb.  Q.  Beichs.,  viL  609,  1856. 

(B)  ASBOLTTE.  f  Oobaltum  nigrum  Agric,  Bonnann.,  459,  1529.  Svart  Kobolt-Jord,  Min 
Oob.  teire*  fuliginea,  WalL,  Min.,  235,  1747.  Kobalt-Mulm,  Ochra  Cob.  nigra,  Crarut,  Min., 
Ill,  1758.  Kobolt-Erde,  Schwarzer  Erdkobalt,  Ruaskobalt,  Kobaltmanganerz,  Germ.  Earthy 
(Ualfc,  Black  Oobalt  Ochre.  Cobalt  oxyde  noir  H.,  Tr.,  iv.  1801.  Kakochlor  (fr.  Lauaitz) 
jfevifiL,  Ghar.,  240,  1832,  Uandb.,  896,  1847.  Aabolan  {tr.  Kamsdorf,  etc)  Breith.^  Handb., 
332,  1847. 

(G)  LAMPADITE.  Kupfermangan  Lampadius^  Neue  Erfahr.  im  Gebiete  dcr  Ch.,  etc.,  il 
70.  Kupfermangauerz  Breith.^  in  IlofikL  Min.,  iy.  b,  201,  1818.  Cupreous  Manganese.  Pelo- 
konit  G.  F.  RicMer,  Pogg.,  zxL  591,  1831.    Lampadite  UuoL,  Min.,  238,  1841. 

The  manganese  ores  here  included  occur  in  amorphous  and  reniforni 
masses,  either  earthy  or  compact,  and  sometimes  incrusting  or  as  stains. 
They  are  mixtures  of  diflferent  oxyds,  and  cannot  be  considered  chemical 
eompoundfl  or  ^stinct  mineral  species. 

Bl.=0'5— 6.  G.=3— 4*26;  often  loosely  aggregated,  and  feeling  very 
light  to  the  hands.     Color  dull  ]>lack,  bluish  or  brownish-black. 

Oomp.,  Var. — Rammelsberg  considers  them  related  essentially  to  psilomelane  under  the 
foramla  ^  Un+fi  (or  2  ^\  but  mixed  with  other  ingredients. 
Varieties:  (A)  Manganesian ;  (6j  Cobaltiferous ;  (C)  Cupriferous. 

A.  Boa  MjL2fOAKE8B.  Consists  mainlj  of  oxjd  of  manganese  and  water,  with  some  ozyd  of 
iron,  and  often  silica,  alumina,  baryta.  The  Derbyshire  wad  sometimes  gives  the  angle  of  barite, 
lOr  42',  with  which  mineral  it  is  in  part  impregnated.  The  wad  of  Leadhills  is  pseudomorphous 
ifter  adcite.  OroroiUU  occurs  in  roundish  masses  of  a  brownish-black  color,  and  reddish-brown 
itieak;  with  H.  sometimes  6—0*5;  it  is  from  Groroi  in  Mayenne,  Yicdessos,  and  Cautcm,  in 
^oe.  BeissacheriU  is  the  ore  analyzed  by  Homig  (anal  14X  which  is  remarkable  for  the 
vmxA  of  water.  Huot*s  name  oucUiU  is  from  the  French  spelling  of  wad.  Wad  is  of  English 
tfigin.  The  icad  of  the  Cumberland  miners  is  graphite,  a  wrong  use  of  the  word,  says  Muwo  in 
ki*  Mioeralogy  of  Derbyshire. 

B.  ifflOUTE,  or  Earthy  Cobalt,  is  wad  containing  ozyd  of  cobalt,  which  sometimes  amounts  to 
)2p.a  Named  from  di^i^n^sooi  (or  Asholan  from  de$tXaivbK,  to  soil  like  soot).  For  anaL  15-17, 
tomelsberg  writes  the  formula  (Co,  Ou)  Mn''-|-4  It.  Breithaupt's  cacochlor  includes  the  ore 
ftwoRengersdorf  in  Lausitz  (anal  15),  havmg  H.  =  2-2-6,  G.=3-15— 8*29. 

(X  LufPADiTE,  or  Cupreous  Manganese.  A  wad  containing  4  to  18  p.  &  of  ozyd  of  copper, 
*Qd  often  ozyd  of  cobalt  also.  It  graduates  into  black  copper  (Melaconite  or  Kupferscliw^rze). 
G.=:81^S-2.  Pe/ocon^  is  a  browuish-black  vanety*,  having  a  liver-brown  streak ;  H,=3;  G.= 
2-509-2-567 ;  from  Rcmolinos  in  ChUi. 

Special  formulas  have  been  written  for  several  of  the  following  analyses;  but  these  bog  miner- 
All  are  not  simple  species. 

Analyaes:  1,  Klaproth  (Beitr.,  iii.  811);  2,  3,  Turner  (Edinb.  J.  Sd.  N.  a,  ii.  213);  4,  6,  Ber- 
|luer(Ann.  Ch.  Phy.*«.,  11  19);  6,  Wackenroder  (Kastn.  Arcliiv.,  ziiL  302,  ziv.  257);  7,  Scheffler 
'Mk  d.  Pharra.,  zzzv.  260):  3,  Rammelsberg  (Fogg.,  Izii.  157);  9,  Igelstrom  (Jahresb.,  xxv. 
3*2);  10,  11,  Beck  (Eep.  Min.  N.  Y..  55);  12,  Berthier;  13,  Bahr  (J.  pr.  Ch.,  Uii.  308,  fr.  Oefv. 
^  Stockh.,  240, 1860) ;  14,  R  Homig  (Jahrb.  G.  Reichs.,  vii.  312) ;  15,  Klaproth  (Beitr.,  u.  «08) ; 
mXibereiner  (Gilb.  Ann.,  brviL  333);  17,  Rammelsberg  (Fogg.,  liv.  661);  18,  Kersten  (Schw. 
Jilxvi  1);  19,  Rammelsberg  (Fogg.,  hv.  645);  20,  Bottger  (ib.): 

L   Wad. 

An       Un       0         Fe       Ba       Cu      fl: 

L  Chiusthal  68-  6-5        1-0       17-5,  Si  8-0,  C 10  Klaproth. 

2.  Devonshire  7912  8-82     1*4       10*66=100  Turner. 

^Derbyshire  38-69     62-34      6-4       10-29,  msoL  2-74=1 00-.36 1 
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4.  Vicdessos 

5.  GraroUite 

6.  Badon 

7.  nmenan 

8.  Riiboland 

9.  Westgothland 


liCn     Sn     0 

69-8     il-t 

62-4     12-8 

32-73   


66-5     12-1 

67-50    13-48 

82-51    


8-1 
0-36 


1 0.  HiUsdale,  N.  Y.  — 

11.  AusterUtz,    "     — 

12.  Siegen  68*5     — 

13.  Skidberg  66*16 


68*50 
68-50 


10*4 


I4«  Grastein 


15.  LauBitz 

16.  Eamsdorf 

17.  " 


31*21 
40*05 


3416 


Pe     Ba        Cu     H 

-  12*4,  SA  7*0=100*9  Berthiflr. 

15*8,  day  3*0=100  Berthier. 

4*0  3 1  *33,  l^h  12*33,  l^h  8*0,  ^  0*38,  Si  0*13 

quartz  2*60  W 

9*8,  Si  2*5=100  Scheffler. 

10-30,  Si  0*47,  Ca4-22,  t  3*66=100  & 

558,  Si  1-43,  3tl  6*30,  Ca  1*91,  Mg 

0*69=99-21  Iglst 

11  -50,  insol.  8*25=100  Bode 

17-00,  insoL  2*50=100  Bedc. 

12*9  (with  loss),  atl  10*7,  quartz  1*8  B. 

15*34 Co 0*02  1207,   Si  0*92,  Xl  0  75,  Ca  0*59,  Mg 

0-28,  £  0-28=99-ll  Bahr. 

16-90,  CaC  7*69,  sand  27*27  Homig. 


60 
9*33 

1-0 

1*01 

0-77 

16*75 
22*00 

5*7 

2-70 

14*16 


IL  Earthy  Cobalt;  Asbolite. 

0        Pe    Ba      Co        Cu 

19-4*     0*2 


H 


6*78 
9*47 


4*56  0*50 


17*0,  Si  24*8,  £l  20*4=97-8  KL 

3205     22*90=92*94  D. 

19-45    4*35  21*24,  i  0*37=99-94  Eamm. 


IlL    Cupreous  Manganese;  Lampadite;  Kupfersdiwarze,  or  Blade  Copper,  in  part, 

"SHa    fin       0       Fe     Ba     Co       Cu      1^ 

18.  Schladcenwald    74*10  012   —     —      4*80  20*10,    Si  0*3,   gypsum    1*06= 

19.  Kamsdorf  49*99 
20. 


t( 


100*47  Kersten. 
8*91     4*70  1*64    0*49»»  14*67  14*46,  fig  0*69,  i  0*62,' Si  2-74^ 

Ca  2*25=101-06  B. 

53-22 9*14    1*88  1*70    0*14*  16*85  1694,  fe  0*65,  Ca  2*86=  108^4  B. 

*  With  ozyd  of  manganese.  *  With  ozy  d  of  nickel. 


P3rr.)  etc. —  Foci  reacts  like  psilomelane.  Earthy  cohali  gives  a  blue  bead  with  salt  of  phos- 
phorus, and  when  heated  in  BlF.  on  charcoal  with  tin,  some  specimens  yield  a  red  opaque  bead 
(copper).  Cupreous  manganese  gives  similar  reactions,  and  three  varieties  give  a  strong  man- 
ganese reaction  with  soda,  and  evolve  chlorine  when  treated  with  muriatic  acid. 

Obs. — ^The  above  ores  are  results  of  the  decomposition  of  other  ores — partly  of  ozyds,  and 
partly  of  manganesian  carbonates.  They  occur  at  the  locahties  above  mentioned,  and  many 
other  places.  Wad  or  bog  manganese  is  abundant  in  the  counties  of  Columbia  and  Duchess, 
N.  Y.,  at  AusterUtz,  Canaan  Centre,  and  elsewhere,  where  it  occurs  as  a  marsh  deposit^  and, 
according  to  Mather,  has  proceeded  from  the  alteration  of  broi^-n  spar ;  also  in  the  south-west 
part  of  Martinsburg,  Lewis  Co.,  in  a  swamp.  There  are  large  deposits  of  bog  manganese  at  Blue 
Hill  Bay,  Dover,  and  other  places  in  Maine. 

Earthy  cobalt  occurs  with  cobalt  pyrites  at  Riechelsdorf  in  Hesse;  Saalfeld  in  Thuringia;  at 
Nertschinsk  in  Siberia ;  at  Alderly  Edge  in  Cheshire.  An  earthy  cobalt  occurs  at  Mine  la  Motte, 
Missouri,  which  contains  10  or  11  p.  c.  of  oxyd  of  nickel,  besides  oxyd  of  cobalt  and  copper,  with 
iron,  lead,  and  sulphur;  also  near  ISilver  Bluff,  South  Carolina,  affording  24  p.  c.  of  ozyd  of  cdbaH 
to  76  of  oxyd  of  manganese. 

Cupreous  manganese  is  found  at  Sclilackenwald,  and  at  Elamsdorf  near  Saalfeld ;  at  Lanterbei^g 
in  the  Harz.     Felocaniie  is  from  Remolmos,  Chili,  where  it  occurs  with  chrysooolla,  or  malachite. 

Yabvacite.  Yarvacite,  referred  to  on  p.  171  as  an  altered  manganite,  approaches  a  wad  in 
composition.  Phillips  obtained  (Phil.  Mag.,  vi.  281,  vii.  284^  Mn  68*3,  0  31*7,  fl:  6"0;  or  jtn 
81*7,  0  13*3,  '&.  5-0.  A  similar  compound  from  Ilefeld  in  the  Harz  (in  part  pseudomorphoos  after 
calcite)  afforded  Turner  IJiln  80*79,  0  14*23,  Jl  4*98=100,  and  Duflos  (Schw.  J.,  Mr.  81)  iLn 
81*40,  0  13-47,  fi  6*13=100. 
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II.  OXYDS  OF  ELEMENTS  OF  THE  ARSENIC  AND  SULPHITE 

GROUPS,  SERIES  IL 

1.  ABSEKOLTTE  GBOUP.    Comp.  BO'.    Isometria 

219^  Absbbtoutb  As  0'  220.  Sskarmoktitb  Sb  0' 

1  VALENTINITE  GBOUP.    Comp.  BO*.    Orthorhombia 


221.  Yalbntwitb 

SbO« 

224.  MOLYRDITB 

MoO« 

222.  (?)B]SlfITB 

BiO« 

225.  TC7KG6TITB 

WO* 

323.  (?)Karsuivitb 

Bi03+[4BiS] 

3.  KEBHESITE  GBOUP.    Comp.  B  0',  with  S  repladng  part  of  0.    Monodinic. 

226.  KEBMBsm  Sb  (0,  S)' 

i.  CERVANTITE  GBOUP.    Comp.  B  0'+ B  0». 

227.  GKBYANTEni  SbO'+SbO*. 

Ajppendix,'~22B.  SilBiGONrrB  Sb  0*+aq.    229.  Yolgebitb  Sb  0*+aq. 


219.  ARSBNOLITB.    Arsenicum  nativum  farinaceum,  A.  n.  crystallinum,  Wall,  224,  1747. 
A.  caldforme  Crorut,  207,  1758.    A.  cubicum,  eta,  Linn.,  17G8.    White  Arsenic //i^,  1771 
Arsenic  blanc  natif  I\\     Naturlichor   Arsenikkalk.     Arsenikblilthe  Karat,  Tab.,  79,   1800. 
Arsenic  oxid^  H,    Adde  arsenieux  Dr.    Oxyd  of  Arsenic,  Arsenous  acid.    Arsenige  Saure 
Gtrvu    Arsenit  Haid.,  H^ndb.,  487,  1845.    Arsenolite  Dana,  Min.,  1,*^,  1854. 

Isometric.  In  octahedrons  (f.  2).  Usually  in  minute  capillary  crystals, 
stellarly  aggregated,  or  crusts  investing  other  substances.  Also  botryoidal, 
stalactitic;  earthy. 

H.=1'5.  G.=3'698,  Roget  &  Dumas.  Lustre  vitreous  or  silky.  Color 
white,  occasionally  with  a  yellowish  or  reddish  tinge.  Streak  white,  pale 
yellowish.     Transparent — opaque.     Taste  astringent,  sweetish. 

Oomp. — 3L8=0xygen  24*24,  arsenic  75'76=100. 

Pjrr.,  etc. — Sublimes  in  the  closed  tube,  condensing  above  in  minute  octahedrons.  B.B.  on 
charcoal  volatilizes  in  white  fumes,  giving  a  whita  coating  and  an  alliaceous  odor.  Slightly  soluble 
in  hot  water. 

Obs. — Accompanies  ores  of  silver,  lead,  arsenical  iron,  cobalt,  nickel,  antimony,  etc.,  as  a  result 
of  the  decomposition  of  arsenical  ores.  Occurs  at  Andrcasberg  in  the  Harz ;  at  Wheal  Sparnon 
in  Cornwall ;  Joachimsthal  in  Bohemia ;  Kapnik  in  Hungary ;  the  old  mines  of  Biber  in  Uanau ; 
the  Ophir  mine,  Nevada ;  the  Armagosa  mine.  Great  Basin,  CaL 

Arsenolite  has  been  observed  as  a  furnace  product  in  orUiorhoinbic  crystal.^,  probably  isomorphous 
with  valentinite.  Xs  and  Sb  are  known  to  be  isodimorphous.  The  prismatic  form  is  obtained  from 
sublimation  at  a  temperature  above  200''  C,  and  the  isometric  at  one  much  lower. 


lU 
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As  the  iiame  arseniU  is  used  in  chemistry  for  compounds  of  arsenous  add,  the  author  in  1864 
changed  it  to  araenoliie. 

Alt. — Native  arsenic  is  often  covered  by  a  blackish  crust  or  powder,  which  hsB  been  considered 
a  suboxyd  (As) ;  but  according  to  Suckow,  it  is  a  mixture  of  metallic  arsenic  and  arsenous  add. 

220.  SENARMONTITB.    Antimoine  oxyd^  octa^ique  A  de  Senarmont^  Ann.  Gh.  Phys^ 
III  zzxL  604,  1851.    Senarmontite  Ikma,  Am.  J.  SoL,  IL  zu.  209,  1861. 

Isometric ;  in  octahedrons  (f.  2).  Cleavage :  octahedral,  in  traces.  Also 
granular  massive ;  in  crusts. 

Il.=2— 2*5.  Gr.=5*22 — 5*3.  Lustre  resinous,  inclining  to  subadaman- 
tine.     Transparent — translucent.     Colorless  or  grayie^.     Streak  white. 

Oomp. — Sb  (like  valentinite)=0z7gen  16*44,  antimony  83*66=100,  with  sometimes  1  p.  a  of 
lead  and  1  to  3  p.  c.  of  grayish  day,  Rivot  (L  c.). 

P3rr.,  etc. — In  the  closed  tube  fuses  and  partially  sublimes.  B.B.  on  charcoal  fuses  easily,  and 
gives  a  white  coating ;  this  treated  in  R.F.  colors  the  outer  flame  greenish-blue.  Soluble  in 
muriatic  acid. 

Obs. — A  result  of  the  decomposition  of  stibnite  and  other  ores  of  antimony.  First  found  in 
the  district  of  Haraclas  in  Algeria ;  occurs  also  at  Perneck  near  Malaczka  in  Hungary ;  Bndellion 
in  Cornwall ;  the  antimony  mine  of  S.  Ham,  Canada.  The  octahedrons  fhmi  Aligeria  are  scHue- 
times  nearly  i  in.  in  diameter. 

Named  after  H.  de  Senarmont,  who  first  described  the  species. 


221.  VAIiENTINmS.  Chaux  d'antimoine  native  (fir.  Chalanches)  Mimgez,  J.  dePhys.,  zziiL 
66,  1783 ;  (fr.  Przibram)  Rossler^  Crell's  Ann.,  1787,  L  334.  Antimonium  spatosum  album  ^oc- 
quety  ib.,  1788,  L  623.  Woips-Spiesglaserz  Warn.,  ffofm.,  Bergm.  J.,  385,  398,  1789.  Weis»- 
Spiessglanzerz  iTtopr.,  Croll^s  Ann.,  1789,  i.  9;  Beitr.^  iii.  183,  1802.  Antimoine  ozyd^  J31,  Tr^ 
iv.  1801.  White  Antimonial  Ore  Kirwan,  i.  261,  1796.  White  Antimony,  Oxyd  of  Antimony. 
Antimonbluthe  v.  Leonlu,  Handb.,  160,  1821.  Exit^le  Beud.^  Min.,  616,  1832.  Exitelite  Chap' 
man,  Min.,  89,  1843.    Valentinit  Bdid.j  Handb.,  606,  1846. 

179  Orthorhombic.    /A  7=136°  58';  OAl-i=105°  35';  a  : 

h  :  c=3'5868  :  1  :  2*5365.  Observed  planes :  /,  i-t,|H[,  1-Jj 
4-i„  2-2.  l-tAl.i,adj.,=70*»  32',^tA^t=129**  32', /Am=: 
111°  31'.  Often  in  rectangular  plates  with  the  lateral 
edges  bevelled,  and  in  acicular  rhombic  prisms.  Cleavage  : 
/,  highly  perfect,  easily  obtained,  •  Twins :  composition- 
plane,  i-i,  producing  an  aggregation  of  thin  plates.  Also 
massive  ;  structure  lamellar,  columnar,  granular. 

H.  =  2-5 — 3.      G.  =  5*566,   crystals  from  Braunsdorf. 
Lustre  adamantine,  i-l  often  pearly  ;  shining.    Color  snow- 
white,  occasionally  peach-blossom  red,   and  ash-gray  to 
brownish.     Streak  white.     Translucent — subtransparent. 

Oomp. — ^Sb=Oxygen  16*44,  antunony  83*66=100.    Analysis:   1,  Vauquelin  (Haiiy's  Min.,  iv 
274);  2,  Suckow  (Jahresb.,  1849,  733): 


1.  Allemont      Oxyd  of  antimony  86        Ibid,  with  Fe  3        Silica  8=97. 

2.  Wolfach  "  "         91-7  "         Pe  1*2        "      08,  Sb  6-3=100. 


Monges,  who  makes  the  first  mention  of  this  mineral  fVom  a  discoverr  of  the  adcolar  Tiriety  at 
Allemont,  correctly  regarded  it  as  native  oxyd  of  antimony,  as  afterward  oonfirmed  by  Vauquelin, 
and  by  ROssler  (I.  c.)  for  the  Bohemian  yariety.  Prof.  Haoquot  and  Elaproth  annouunoed  in 
1788,  1789,  the  probable  presence  in  the  latter  of  muriatic  add;  but  in  1802  Elaproth prononnoed 
this  also  pure  oxyd  of  antimony. 

Pyr.,  etc. — Same  as  for  senarmontite. 
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Obs«-<^OocaT8  with  other  antimonial  ores,  and  results  from  their  alteration.  Found  at  Przi< 
bram  in  Bohemia,  in  veins  traversing  metamorphic  rocks ;  at  Folsobanya  in  Uungarr,  with  stibnite 
and  araenopTrite ;  Malaczka  in  Hungary ;  Br&unsdorf  near  Freiberg  in  Saxony ;  Allemont  in 
Dasphioy.    Also  at  the  antimony  mine  of  South  Ham,  Canada  East. 

AnUmonophyUiie  of  Breithaupt,  of  unknown  locality,  occurring  in  thin  angular  six-sided  prisma, 
is  probably  valentinite. 

T\Md  priamatic  fonn  of  Sh  is  obtained  from  sdutious  at  a  temperature  above  100^0. 

Kan^  after  Basil  Valentine,  an  alchemist  of  the  15th  century,  who  disoovered  the  properties 


Qxyd  of  Bismuth,  Bismuth  Ochre.    Wismuthocker  (Term.    Bismuth  ozyd^ 

Fr,    Biamite  JDano. 

Crystalline  fonn  not  observed.  Occurs  massive  and  disseminated,  pul- 
verulent, earthy  ;  also  passing  into  foliated. 

G.=4:"3611,  Biisson.  Lustre  adamantine — dull,  earthy.  Color  greenish* 
jellow,  straw-yellow,  grayish-white.     Fracture  conchoidal — earthy. 

Comp. — Bi=0xygen  10*35,  bismuth  89*65=100,  along  with  some  iron  and  other  impuritteft. 
AnafysiB  by  Lampadius  (Handb.  ch.  AnaL,  286) : 

Oxyd  of  bismuth  86*4,    oxyd  of  iron  6*1,    carbonic  add  4*1,    water  3*4=99. 

Suckow  obtained  for  another  from  Fichtelgebirge,  derived  fVom  the  decomposition  of  aikinite 
(Die  Verwitt  im  Min.,  14),  Bi  96*5,  As  rS,  Pe'  H*  2-0  =  100. 

Pyr.,  etc. — ^In  the  closed  tube  most  specimens  give  off  water.  B.B.  on  charcoal  Hises,  and  ia 
eanly  reduced  to  metallic  bismuth,  which  in  O.F.  gives  a  yellow  coating  of  oxyd.  Soluble  in 
nitric  ackL 

Oba. — Occurs  pulverulent  at  Schneebcrg  in  Saxony,  at  Joachim  sthal  in  Bohemia ;  with  native 
gold  at  Bere!<of  in  Siberia;  in  Cornwall  in  St.  Roach,  and  near  Lostwithiol. 

Dr.  Jadcson  reports  an  oxyd  of  bismuth  not  carbonated,  as  occurring  with  the  totradysiite  of 
Yirginia. 

See  further,  BisinrnTB,  p  716. 

223.  KABBLTWITB.    Karelinlt  Eermann^  J.  pr.  Oh.,  Ixxv.  448,  1858. 

Massive.  Structure  crystalline.  Cleavage  in  one  direction  rather  dis- 
tinct. 

H.=2.  G.=6*60,  Herm.  Lustre  strongly  metallic  within.  Color  lead- 
gray. 

Oomp« — Bi  with  Bi  S.    Analysis :  Hermann  (L  c) : 

0  [5*21]  S  3-53  Bi  91*26=100 

Pyr.,  etc. — In  tube  gives  sulphurous  acid  but  no  sulphur,  yielding  a  gray  slag  with  globulea 
of  bismuth. 

GbtL — From  the  Savodinsk  mine  in  the  Altai,  along  with  hessite  (telluric  silver).  The  mineral 
is  not  homogeneous,  containing  along  with  the  metallic  substance  a  gray,  earthy  mass  of  bismu- 
tite.  By  treating  the  powdered  mass  ^th  muriatic  acid,  a  metallic  powder  remains,  which,  ex» 
amined  with  a  lens,  and  washed,  proves  to  be  entirely  free  fh)m  any  native  bismuth,  and  is  the 
mineral  karelinite. 

Named  after  Mr.  Karelin,  the  discoverer. 

224.  MOLTBDITE.  Molybdena  or  Molybdic  Ochre,  Molybdio  Acid.  Molybd&nocker  G^rm 
liolybdine  Cfreg  d:  Lettaom,  This  Min.,  144^  1864.  Brit  Uin.,  348,  1858.  Molybdite  BrdUL,  K 
H.  Ztg.,  xvii.  125,  1858. 

Orthorhombic.  /a/=136®  i8\  and  isomorphous  with  valentinite,  Breith 
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(fr.  artif.  cryst.).    In  capillary  crystallizations  tufted  and  radiated;  also 
Bubfibrons  massive ;  and  as  an  earthy  powder  or  incmstatiom 

H.=l— 2.  G.=4:-49— 4*50,  Weisbach.  Lustre  of  crystals  silky  to  ada- 
mantine ;  earthy.     Color  straw-yellow,  yellowish-white. 

Oomp.—fl;o= Oxygen  84-29,  molybdenum  65-71=100. 

P3rr.,  etc. — B.B.  on  cliarcoal  fuses  and  coats  the  charcoal  with  minute  yellowish  crystals  of 
molybdio  acid  near  the  assay,  becoming  white  near  the  outer  edge  of  the  ooating.  This  ooating 
treated  for  an  instant  in  R.F.  assumes  a  deep  blue  color,  which  changes  to  dark  red  on  continued 
heating.  With  borax  g^ves  in  O.F.  a  yellow  bead  while  hot,  becoming  colorless  on  oooling :  in 
B.F.  a  saturated  bead  becomes  brown  or  black  and  opaque.  With  salt  of  phoephoros  g^ves  a  yel- 
lowish bead  in  O.F.,  becoming  green  when  treated  in  R.F.  and  allowed  to  cool 

Obs. — Occurs  with  molybdenite,  from  which  it  is  probably  derived,  at  the  foreign  localities  of 
that  species;  at  Adun  Tschilou  in  Dauria,  and  at  Pitkaranta  on  L.  Ladoga,  in  silky  tufts  of  cap- 
illary crystals. 

In  N.  Hamp.,  at  Westmoreland,  earthy ;  in  Penn.,  at  Chester,  Delaware  Go. ;  Qeorgia,  Heard 
Co.,  in  silky  fibrous  tuits;  in  the  gold  region,  a  few  miles  north  of  Virginia  City,  Nevada, 
in  subfibrous  masses,  and  tufted  crystallizations  of  a  deep  yelt5w  color  (called  nu>/^&(iale  </ mm  by 
D.  D.  Owen,  in  Proc  Ac.  Philad.,  vi  108,  but  shown  by  Oenth  to  be  this  species  mixed  with 
limonite). 

Artificial  crystals  of  molybdite  afiforded  A.  K  Nordenskiold  the  planes  0,  t-if  t-i^  f-(  f-i^  ^-i^  ^l, 
and  the  foUowing  angles:  OaH=I67"  7',  Oa  H=148^  5',  OA|-i=140'*  3',  «A*.|=106-  12' ; 
and  gave  a:b:  c=0'4792 : 1 :  0-3872.  Doubling  the  vertical  axis,  a:b:  £=0*9584 :  1 :  0*3872,  which 
is  very  closely  the  relation  in  the  corresponding  acid  of  vanadium,  which  has  a:  5:  c=  0*9590  :  1*. 
0-8832.    The  above  dimensions  correspond  to  /A  7=187''  40.' 

226.  TUNasnTZI.    Tungstic  Ochre  B.  Smiman,  Am.  J.  Sd,  iv.  62,  1822.    Wolfiramodker, 
Scheelsaure  Germ,  Wolframine  Lettsom  db  Greg,  This  Min.,  1864,  Brit  Mixu,  349,  185S. 

Pulverulent  and  earthy. 

Color  briglit-yellow,  or  yellowish-green. 

Oomp.— W,  or  pure  tungstic  acid=0xygen  20*7,  tungsten  79*3=100. 

Pyr.,  etc. — B.B.  on  charcoal  becomes  black  in  the  inner  flame,  but  infbsible.  With  salt  of 
phosphorus  gives  in  O.F.  a  colorless  or  yellowish  bead,  which  treated  in  B.F.  gives  a  blue  glass  on 
oooling.    Soluble  in  alkalies,  but  not  in  acids. 

Obs. — Occurs  with  wolfram  in  Cumberland,  and  Cornwall,  England ;  at  Lane's  mine,  Monroe, 
Ct,  filling  small  cavities  in  other  ores  of  tungsten,  or  coating  them,  and  has  resulted  ftx)m  their 
decomposition ;  in  Cabarrus  Co.,  N.  C. ;  at  St.  Leonard,  near  Limoges,  rarely  in  distinct  cubes  of 
a  sulphur-yellow  color  on  wolfram  and  quartz,  a  fine  specimen  of  which  is  contained  in  the  cab- 
inet of  Mr.  Adam  of  Paris. 

Artificial  crystals,  according  to  A  E.  Nordenskiold  (Pogg.,  cxiv.,  22:^),  are  orthorhombic,  with 
/A  /=  1 10',  and  a:  6:  c=0M026  : 1 :  0'6y(>6 ;  G. = 6-302— 1>-384.  These  axes  approxunate  to  those 
of  molybdite,  if  for  c,  §c  is  substituted,  mid  then  this  axis  is  made  the  vertical ;  the  axes  becom* 
uig  0-4644:  1  :0-402G. 

The  name  Wolframine  is  chanp^  to  Tungstite  in  order  to  get  rid  of  the  chemical  termination 
imt.     Wolframite  has  been  used  for  another  species.* 

236.  KZIRMESITE.  Rod  Spitsglasmalm,  Antimonium  SuL  et  Ajts.  mineralisatum,  Ifinera 
Ant.  colorata,  WdU,,  239,  1747  (fr.  Braunsdorf),  Oron^  203,  1758.  Antimonium  plomosum 
V,  Bomy  Lithoph.,  L  137,  1772.  Mine  d'autimoine  en  plumes,  ib.  granuleuse,  =Kermes  mineral 
natif.  Sage,  Min.,  ii.  251,  1770,  de  Lisle,  Crist.,  iil  56,  60,  1783.  Roth-Spiesglaserz  WenL,  lt89. 
Rothspiessglanzerz  Emmerling,  Min.,  1793;  Klapr.,  Beitr.,  iii.  182,  1802  (with  anal,  makin|i^  it 
an  oxysulphid).  Antimoine  oxyde  sulfure  H,  TabL,  1809.  Red  Antimony.  Spiessglanzblende 
pt  Hausm.  Handb.,  225,  1S13.  Antimony  Blende /aTnewm,  Min.  iil  421,  1820.  Antimon'aleDde 
ZeonJLy  Handb.,  157,  1821.  Kerm^  Beud,,  Tr.,  il  617,  1832.  Kermesite  Chapman,  Ifln.,  61, 
1843.    Pyrostibit  GlocL,  Syn.,  16,  1847.    Pyrantimonite  Breiih. 

Monodinie.     C=77°  51';    OAi-i=102°  9',  0  A  l-i,  plane  on  acute 
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edge,  =115^  86',  0  A  ^i-\W  57'.    Cleavage:  basal.    Usualljr  iu  tufts  of 
capillary  crystals,  consisting  of  elongated,  slender,  six-sided  pnsms. 

±I.:=1— 1*5.  Gr.=4'5— 4'6,  Lustre  adamantine,  inclining  to  metallic. 
Color  cherry-red.  Streak  brownish-red.  Feebly  translucent.  Sectile. 
Thin  leaves  slightly  flexible. 

Oomp.— Sb  0*+ 2  SbS*= Antimony  75*3,  sulphur  19*8,  oxygen  4*9=100.  Analyses:  H.  Rose 
(Pogg.,  iii  453|  the  sulphur  separately  determined): 

1.  Braunsdorf  Antimony  74*45  Oxygen  5*29  Sulphur  20*49 

2.  "  "  75*66  *'        4*27  "        2049 

Pyr.,  etc — ^In  the  dosed  tube  blackens,  flises,  and  at  first  gives  a  white  sublimate  of  oxyd  of 
antimony;  with  strong  heat  gives  a  black  or  dark-red  sublimate.  In  the  open  tube  and  on 
charcoal  reacts  like  stibnite. 

OImu — Results  from  the  change  of  gray  aDtimony.  Occurs  in  veins  in  quartz,  accompanying 
stibnite  and  valentinite,  at  Kalacfka  near  Posing  in  Hungary ;  at  Braunsdorf  near  Freiberg  in 
Saxony;  at  Allemont  in  Dauphiny;  at  New  Cumnock  in  Ayrshire,  Scotland;  at  South  Ham, 
Canada  East 

The  Milkier  ore  (Zunderen)  has  been  shown  to  be  wholly  distinct  from  red  antimony. 

ArUL — This  species  is  the  compound  long  known  in  chemistry  under  the  name  of  kermes. 


227.  OURVANTrm.  Spiesglanzokker  pt  Karst,  Mus.  Lesk.,  L  534,  1789,  Tab.,  54,  78,  ISOO. 
Antimony  Ochre  pt.  Antimonocher  pt  Germ,  Gelbantimonerz  (from  Hungary)  Breiifi,,  Char., 
98,  1823,  224,  1832.  Acide  antimonieux  i>u/r.,  Min.,  IL  654,  1845.  Aotimonous  Acid,  Anti« 
monoso-antimonio  Oxyd.    Cervantite  Daruij  Min.,  1854. 

Orthorhombic.  In  acicular  crystallizations.  Also  massive ;  as  a  crust, 
or  a  powder. 

II.=4-^5.  G. =4*084.  Lustre  greasy  or  pearly,  bright  or  earthy. 
CJolor  isabella-yellow,  sulphur-yellow,  or  nearly  white,  sometimes  reddish- 
white.     Streak  yellowish- white  to  white. 

Oomp.— SbO*,  or  Sb0*+Sb0*=0xygen  20*8,  antimony  79-2=100.  ^Analyses:  1,  Dufrenoy 
(L  c.);  2,  Bechi  (Am.  J.  Set,  II.  xiv.  61);  3,  Phipson  (0.  R,  Hi  752): 

0  Sb         OaC         3Pe 

1.  Cervantes  16*85        67-50        11-45        1*50,  gangue  270=9980  Dufrenoy. 

2.  Pereta,  Tusc.       19-47        78-83         1-25,  ganguo  0-75=1  Oo-SO  Bechu 

3.  Borneo  65-00  Pe,  *1  1000,  Si,  eta,  21-26,  iGL  8-75=100  Phipson. 

The  compound  Sb  0*+Sb  0*,  free  of  water,  is  formed  by  different  methods  in  chemistry,  as  by 
the  roasting  of  stibnite,  or  of  valentinite,  eta ;  and  when  pure  it  is  white. 

Pyr.,  etc. — B.B.  infusible  and  unaltered;  on  charcoal  easily  reduced.  Soluble  in  muriatic 
add. 

Obs. — Occurs  at  various  mines  of^tibnite,  and  results  from  the  alteration  of  this  and  other 
antimonial  ores.  Found  at  Cervantes  in  Galicia,  Spain ;  Chazelles  in  Auverjnie ;  Felsobanya, 
Kremnitz,  and  elsewhere  in  Hungary;  Pereta  in  Tuscany  (anal.  2) ;  near  St.  Minvers,  at  Wheal 
Lea,  at  Wheal  Kine,  and  at  Endellion,  in  Cornwall;  in  Ayrshire,  Scotland,  at  Hare  Hill;  in 
Borneo,  in  rhombic  prisms  half  an  inch  long,  terminating  in  two  planes,  and  also  massive ;  at  the 
Carmen  mine  at  Zacualpan  in  Mexico ;  at  South  Ham,  Canada  East ;  in  California,  Tulare  Co.,  at 
Pass  of  San  Amedio,  with  stibnite. 

Phipson  makes  the  Borneo  mineral  a  hydrate,  with  the  formula  SbO*  +  fl^.  But,  as  Brush 
observes  (Am.  J.  Sci.,  JI.  xxxiv.  2u7),  the  oxyd  of  iron  and  silicate  of  alumina  present  as  impuri- 
ties, in  a  pale  yellowish  or  reddish-white  mineral,  would  have  had,  in  oomhiuation.  at  least  3  p.  a 
of  the  water,  if  in  the  states  of  limonite  and  kaolin.  Moreover,  the  fact  which  Phipson  stuteS) 
«hat  the  m  jieral  is  unaltered  when  heated,  is  further  evidence  that  it  is  not  a  1  ydrate. 
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228.  STIBICONITE.  Antimony  Ochre  pt  (Syn.  tinder  GenrantiteX  StlUoofOse  AHd,  Tr^ 
616,  1832.  Stibllth  Mum  &  D^ii^  J.  pr.  Ch.,  zL  318.  Stihioonite  Brwh,  Am.  J.  ScL, 
xxxiy.  207,  1862. 

Massive,  compact    Also  as  a  powder  and  in  cnists. 

H.=4— 5*5.    G.=6*28,  B.  &  D.    Lustre  pearly  to  earthy.    Oolor  pale  yellow  la 

white,  reddish-white. 

Formula  given,  Sb  0*+ft=Oxygen  19*6,  antimony  74*9,  water  6*5=100, 
Analysis :  Blum  &  Delffs  (I  c.) : 

0  Sb  Ab  £[ 

Goldkronach  19*64  75*88  %r.  4'6S==100  B.  ft  D. 

Beudant  states  that  stibiconite  yields  water,  and  he  makes  it  in  his  formnlA  antiiiMaioaiirii 
with  xft.    Blum  ft  Delffs  say  that  the  water  diey  obtained  waa  probably  mechanically  mizB^  \ 
no  reason  for  this  condusiou  is  given.    Yolger  states  (Entw.  Min.,  72,  1854)  that  the 
is  a  mixture  of  the  following  hydrous  species  with  oervantite  and  valentinite.    The 
8b  0*  + 11  has  been  formed  artifldaUy ;  but  its  eziRtenoe  in  nature  appears  itill  to  be 
Beudant  mentions  no  particular  locality.    Blum  k  Delffs  euumerate  others  besides  GoliTVwsiir 
in  Havana,  but  evidently  aim  to  include  all  localities  of  antimony  ochre. 

PariziJlA  of  A.  Arents  (Am.  J.  Sci.,  IL  zliiL  3tS2)  appears  to  be  a  hydrous  oxyd  of  sntfcDQiiyBM 
with  various  metallic  oxyds,  as  pronounced  by  BlsJce  (ib.,  xliv.  119).  It  varies  in  oolor  wmjk 
lowish-green  to  blackish-green  and  black;  has  G.=3'8;  H.=8— 4;  and  an  even  cwnAfliil 
fracture 

An  analysis  afforded  Arents  Sb  47*65,  Ou  32*11,  Ag  6*12,  J»b  2*01,  to  2-38,  ft  8-29=98'6L  ft 
occurs  in  the  Blind  Spring  Mts.,  Mono  Co.,  California,  with  argentiferous  galenite^  and  sntisiidi- 
ores  of  lead  and  silver,  from  whose  decomposition  it  has  probably  proceeded. 

SteUfeJdtiU  of  E.  Riotte  (B.  H.  Ztg.,  xxvL  253,  July,  lS6n)  appears  to  be  very  similar  to  Ai 
partzite.  It  occurs  massive ;  blackish  and  brown  in  color;  H.=3'5— 4*5 ;  G.=4*12— 4*24^  wiAt 
shining  streak. 

Stetefeldt  found  as  a  mean  of  two  analyses:  Sb  0*  43*77,  S  4*7,  Ag  23*74,  Cu  12*78,  Fb  l-fiSitt 
7*9;  and  thence  deduces  Sb  0» 46 47,  S  459,  Ag  28*23,  Cu  2*27,  j'e  2*41,  Ou  13*28,  ft  7-76=10a. 

It  comes  from  South-eastern  Nevada,  in  the  Empire  district ;  also  in  the  Philadelpbia  diabk^ 

229.  VOIiQHRITB.    Antimony  Ochre  pt    Hydrous  Antimonio  Add. 

Massive,  or  as  a  powder. 

Color  white. 

e 

Oomp.— Sb  0*+6  ft=Oiygen  19*3,  antimony  58*9,  water  21*8=100,  Volger  (Entwidd.  Mi^»" 

77).    The  analysis  of  Cumcnge  corresponds  to  Sb  0*4-4  ft. 
Analysis.  Cumenge  (Ann.  d.  M.,  IV.,  ix.  80): 

0  17  Sb  62  ft  15  Pe  1  gangue  3=98. 

Sb  0*  +  5  ft  is  easily  obtaiuod  artificially.  It  is  tasteless,  insoluble  in  water  and  adds,  andbft.^ 
G.=-:6*6,  Boullay.  It  gives  off  its  water  at  a  heat  below  redness,  and  oxygen  at  a  rod  heat  Thcr^ 
is  also  a  compound  Sb  0*-i-4  ft ;  but  this  is  much  less  stable  (Watt's  Diet  Chem.). 

Obs. — The  niinoral  analyzed  by  Cumenge  was  f^om  the  province  of  Constantine,  Algeria.    Vol' 
ger  remarks  that  this  white  antimony  ochre  is  a  common  result  of  the  alteration  of  stibnitei 

230.  Teixubitb.  (Tellurige  Saure  Pcto,  Pogg.,  IviL  478,  1842;  Tellurite  Nieol,  Min,  429.) 
Small  yellowish  or  whitish  spherical  masses,  radiated  in  structure,  and  a  yellowish,  eartiiy 
.ncrustation,  occurring  with  the  native  tellurium  of  Facebay  and  Zalathna ;  is  said  to  afford  the 
reactions  of  teiluroua  acid, 

230 A.  Tantauo  Oohrb.    A  tantalic  ochre  occurs  on  crystals  of  tantalite  at  l^ennikcja  in  Sonera 
Finland;  color  brownish,  lustre  vitreous.    A.  E,  Kordenskidldf  Finl  Min.,  27,  1855. 
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m.  OXYDS  OF  THE  CARBON-SILICON  GROUP,  SERIES  U. 


231.  QUARTZ.  KoiaroXXot  Theophr^  etc.  Crysttllus  (with  olhision  to  its  hexagonal  form  and 
pyramidal  terminations)  Ptin^^  zzxviL  9,  10;  Silcx  Plin.,  xxxvL  371.  Crystallus,  Quartzum  can* 
didisaimum  [auriferous],  Oerm,  Querteef  Kiselstein,  Agric^  276,  etc.,  444,  459,  465,  1546,  1529. 
Quarts,  Kisel,  WaXL,  102,  1747.    Quartz,  Eiesel,  Germ, 

Khombohedral,  and  for  the  most  part  hemihedral  to  the  rhombohedron 
(or  tetartohedral  to  the  hexagonal  prism).  IiAli=M°  15',  (?  A  ^=128'' 
13' ;  a=l*0999.  Observed  planes :  {a)  li^  -li  (or  -1),  i,  most  frequent,  as 
in  f.  180-182,  R  and  -1  making  up  the  ordinary  pyramidal  terminations, 
and  the  latter  often  distinguishable  from  li  in  being  the  smaller  planes, 
and  sometimes  in  having  feebler  lustre  or  less  smoothness ;  the  pyramid 
sometimes  consisting  of  ^  alone  (f.  183) ;  (J)  planes  2-2,  very  common,  but 
only  hemihedrally,  as  in  f.  186,  and  thus  corresponding  to  the  faces  of  a  double 
tliree-sided  pyramid ;  (c)  various  rhombohedrons  replacing  the  basal  edges 
of  the  hexagonal  pyramid  (as  4  in  f,  185,  f ,  3,  and  -7,  -1,  in  f.  191,  othere 
in  f.  192),  3,  4,  being  the  most  common  ;  also  the  rhombohedron  -^  replac- 
ing the  edges  R/K  {(,  191,  193,  a  rough  plane,  as  usual^;  also,  among 
other  rhombohedrons,  |^,  |^,  |^,  2,  6,  7, 10,  and  the  same  in  the  negative  series, 
besides  50  others ;  {d)  various  trapezohedral  forms,  situated  obliquely  about 
the  angles  of  the  pyramids,  like  6-J  in  f.  190,  and  others  in  f.  192,  193,  the 
planes  gyraidal  or  plagihedral  in  position,  and  inclining  upward  toward 
the  right  or  left,  and  thus  being  either  rigJdrhanded  as  in  f.  192,  or  left- 
handed  as  in  f.  190  ;  and  again  occurring  occasionally  on  each  solid  angle 
(as  in  f.  190),  in  which  case  they  are  hemihedral  (12  out  of  the  normal  24) ; 
or,  as  is  generally  the  fact,  only  on  the  alternate  solid  angles  (as  in  f.  192), 
when  they  are  tetartohedral :  or,  more  rarely,  right-handed  on  one  solid 
angle,  and  left-handed  on  tlie  next,  another  kind  of  hemihedral  fonn ; 
among  them,  in  the  zone  R  :  2-2  :  i,  or  -1  :  2-2  :  i,  there  are  below  2-2 
(f.  192)  the  forms  3-f,  4-f  {o'  f.  192),  6^  (f.  190,  and  6>'"  f  192),  12-|f ,  etc., 
and  many  others ;  above  2-2,  |-f ,  f-f ,  j-^,  f-f ,  |-|  (f.  193),  etc. ;  (e)  other  tra- 
pezohedrons  bevelling  the  obtuse  edges  of  the  rnombohedron  R^  as  ^3,  ^3, 
j-f ,  1-5,  etc. ;  also  (/ )  many  trapezohedrons  in  other  positions ;  the  total 
number  of  diflferent  forms  over  175. 

tAR=Ul''  4r  iA6-f=167*'  59'  J?A-1,  ov.  {,=103°  34'. 

e  A}=154  43  i  A  84=171  8  ^A-1,  adj.,=133  44. 

;  A  2=158  31  i A  13-11=174  39  RAi,  ov.  2-2,=113  8. 

^  A  3=165  18  *'AfJ,  ov.  2-2,=125  28  i?  A  2-2=151  6. 

i  A  2-2=142  2  iAfI,  ov.  2-2,=118  7  /^  A 3=155  59. 

^A3-f=154  iAt=120  ^A4=152  55. 

;  A  44=161  31  iAi-|=171  33  -BaH=175  1. 

Cleavage :  Rj  -1,  and  i  very  indistinct :  sometimes  effected  by  plunging 
a  heated  crystal  in  cold  water.    Crystals  either  very  short,  or  very  much 
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t-liiiiffiitiHl,  Bometimes  fine  nciciilar;  usually  implanted  by  one  extremity  of 
tilt!  iiririin  ;  occasionally  twii«tc(l  or  bent  (f.  195).  Friematic  faces  i  com- 
iii'iiily  striated  liorizontally  (f,  ISO,  105,  lOO),  and  thus  digtinguisliable,  in 
difitortcd  crystals,  from  tlieiiyniniidal.  Crystals  often  groupea  by  justapo- 
Hilioii,  not  proper  twins.  Frequently  in  radiated  masses  with  a  surface  of 
(lynirriids,  or  in  druses  lifl\inji  a  eiii'iace  of  pyramids  or  short  crystals. 
Twins:  1.  Coinposition-tiice,  the  basal  plane  0;  soraetimes  (n)  revolu- 
twiiifl,  or  such  as  correspond  to  a  simple  revolution  of  one-half  (made 
;ion  parallel  to  the  base),  60°  or  ISO"  to  the  right  or  left,  bringing  B 
Jnto  the  same  vortical  line  with  ^  below,  and  revolving  other  planes  in 
liiarniur  (in  f.  192  it  would  carry  half  the  gyroidal  planes  to  the  next. 
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edge  of  the  priam,  and  half  the  bevelled  edge  to  the  place  of  these  planes). 
Very  generally  (fi)  penetration-twinx,  the  forms  not  corresponding  to  a  reg- 
ular revolution,  hut  to  an  irregular  interpenetration  of  unlike  parta  of  the 
cr>'stal.  making  -1  to  be  distributeiTiri  irregular  areas 
over  li,  and  so  also  JR  over  -1,  with  a  similar  irregular 
distribution  of  other  planea,  as  illn^itrate<^  in  f,  196,  in 
which  the  unshaded  parts  of  the  pyramidal  faces  are  H, 
and  the  shaded  parts  are  —1 ;  crystals  of  qnartz  not 
thus  componnded  in  some  part  are  of  very  rare  occur- 
Other  twins,  mostly  geniculating,  as  in  f.  187,  and 
very  rarely  cniciform  (represented  cruciform  in  f.  197, 
in  order  to  exhibit  the  divergence  of  tlie  vertical  axes  ' 
[axes  a]  of  the  combined  crystals,  and  other  relative 
characteristics):  2.  C.-face  Ji,OT  -1,  f.  197b;  diverg- 
ence of  axes  (1=76°  26'  (because  tlie  angle  between  axis 
y?,  and  a  or  — I,  is  38°  13');  (a)  simply  geniculating, 
like  either  half  of  197n;  (i)  a  three-rayed  twin,  con- 
sisting of  a  central  crj'stal  twinned  to  three  others  by  each  li  of  one  extrem- 
itv.  f.  108a,  b.  3.  Composition  between  Jl  (or  -1)  and  a  face  of  the  prism, 
i,'t\  197a;  divergence  of  axes  a=S3°  13'.  4.  O.-face  Jj?,  f.  197o  ;  diverg- 
ence of  axes  115    10'  (angle  between  axis  a  and  face  of  iH  being  57°  35  ; 


observed  only  in  simple  twins.  5.  C.-face  1-2,  or  plane  truncating  edge  of 
pyramid  between  Ji  and  -1  (a  mode  of  twinning  that  belongs  rather  to  the 
true  hexagonal  system  tlian  to  the  rhomhohedral,  and  showing  that  the 
rhombohedra!  character  is  often  crj'stallogenically  bnt  feebly  dominant  in 
tlie  species),  illustrated  in  f.  187  and  197b  ;  divergence  of  axes  a=Sl°  44' 
(because  the  angle  between  axis  a  and  the  pyramidal  edge  is  42°  17'); 
observed  in  geniculating  or  juxtaposition  twins  like  f.  187,  and  either  half 
of  195e  ;  there  are  two Tcinda,  one  {a)  in  which  faces  Ji  are  correspondent 
in  position  in  the  two  parts ;  (J)  in  which  they  are  not  so.  6.  Composition 
between  the  plane  truncating  edge  of  pyramid  (or  1-2)  and  that  truncating 
edge  of  prism  (or  i-2),  f.  197d  ;  angle  ot  divergence  42°  17'. 

Massive ;  coarse  or  line  granular  to  flint-like  orcrypto-crystalline.  Some- 
times mammillarv,  stalaelitic,  and  in  concretionary  forms. 

H.=7.  G.=2-5-2-8;  2-041.3— 2-6541, Beudant;2r.63,  Deville.  Lustre 
vitreoos,  sometimes  inclining  to  resinous  ;  splendent — nearly  dull.  Color- 
less when  pure ;  often  various  shades  of  yellow,  red,  brown,  green,  blue, 
black.     Streak  white,  of  pure  varieti^ ;  if  impure,  often  the  some  as  the 
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Loss  by  ign.  and  3.  Dissolved  by  potash. 

Tltreous  nmssive  quartx,  Querbach  0*27  5     —  7  75  p.  c 

Gray  hornfitone,  Scbneeberg  2-35 

Agate,  SaxoDy,  G.  2-661  039 

Ghaloedony,  Faroe,  G.  2  G24  0-59 

*•  Hungary,  G.  2  503  2^0 

ChrjTSoprase,  Silesia,  G.  2*6:15  l-8:i 

Flint,  G.  2-62,  2*63  140 

From  the  high  specific  jiravity  of  kinds  affording  a  large  percentage  of  soluble  silica,  it  appears 
that  the  soluble  silica  is  not  all  amorphous  or  opaUsilica.  Jenzsch  has  announced  (Pogg.,  cxxvi. 
497)  that  there  is  a  second  modLBcation  of  amorphous  silica,  distinct  fVom  opal,  and  hitherto 
unreoognized  (see  under  OpalX  having  G.=2*6,  like  quartz.  This  suggests  an  explanation  of  the 
above.  But  the  hyalite  variety  of  opid,  having  G.=2'185,  gave  Rammclsberg  9*6  to  19*9  p.  c  of 
inaoluble  silica.  To  ezplohi  this  fact  by  the  same  method  still  another  modilication  of  silica  would 
be  required — an  insoluble  kind,  having  the  low  specific  gravity  of  opaL 

Fjrr.,  etc. — ^B.B.  alone  unaltered.  With  soda  dissolves  with  effervescence ;  unacted  upon  by 
salt  of  phosphorus.     Soluble  only  in  fluohydric  acid. 

Var. — 1.  Crystallized  (phenocrystalline),  vitreous  in  lustre.  2.  Flint-like  massive,  or  crypto- 
crystalline.  The  first  divisiou  includes  all  ordinary  vitreous  quartz,  whether  having  crystalline 
faces  or  not.  The  varieties  under  the  second  are  in  general  acted  upon  somewhat  more  by 
attrition,  and  by  chemical  agents,  as  fluoric  acid,  than  those  of  the  first  In  all  kinds  made  up 
of  layers,  as  agate,  successive  layers  are  unequally  eroded. 

A.    PhENOCBTBTALLTNE  OB  VlTBEOnS  VABIEnES. 

1.  Ordinary  OrystaJUzed;  Rock  Crystal.  Colorless  quartz,  or  nearly  so,  whether  in  distinct  crj^s- 
tals  or  not  (a)  Regular  crystals,  or  limpid  quartz ;  (b)  right-handed  crystals ;  (c)  left-handod  ; 
(d)  cavernous  crystals,  having  deep  cavities  parallel  to  the  faces — occasioned  by  the  interference 
of  impurities  during  their  formation ;  (t)  cap-quartz,  made  up  of  separable  layers  or  caps,  due  to 
the  deposit  of  a  little  clayey  material  at  intervals  in  the  prog^ss  of  the  crystal ;  (/)  drusy  quartz, 
a  crust  of  small  or  minute  quartz  crystals ;  (g)  radiated  quartz,  often  separable  into  radiated  parts 
having  pyramidal  terminations;  (A)  fibrous,  rarely  deUcately  so,  as  a  kind  from  Orange  river,  near 
Cape  of  Good  Hope. 

2.  AgteriaUd;  Star-quartz  (Stem-quartz  Germ,).  Containing  within  the  crystal  whitish  or 
colored  radiations  along  the  diametral  pianos.  Part  if  not  all  asteriated  quartz  is  asteriated  in 
polarization,  as  above  described. 

3.  Amdhystine;  Anietftyst  {Aiti9wrrov  Theophr,,  etc.).  Clear  purple,  or  bluish- violet  The  color 
is  supposed  to  be  duo  to  manganese.  But  Hointz  obtained  in  an  analysis  of  a  Brazilian  specimen, 
besides  silica,  OnlN?  oxydofiron,  0*6236  lime,  0*0 13a  magnesia,  and  00418  soda;  and  he  con- 
siders the  color  owing  to  a  compound  of  iron  and  soda.  The  structure  is  composite,  as  illustrated 
in  f.  199,  200,  and  the  shade  of  violet  is  usually  deepest  parallel  to  the  planes  R. 

4.  Rose.  Rose-red  or  pink,  but  becoming  paler  on  exposure.  Common  massive,  and  then 
usually  much  cracked.  Lustre  sometimes  a  little  greasy.  Fuchs  states  that  the  color  is  due  lo 
titanic  add;  he  found  1  to  1^  p.  a  in  specimens  from  Rabenstein,  near  Bodenmais.  It  may 
come  in  part  from  manganese. 

f).  Yciioio ;  FaUsf.  Topaz.  Yellow  and  pellucid,  or  nearly  so ;  resembUng  somewhat  yellow  topaz, 
but  very  different  in  crystallization  and  in  absence  of  cleavage. 

6.  Snioky^  Caimgonn  Stun:  (Mormorion  Plin.^  xxxvii.  63).  Smoky-yellow  to  smoky-brown, 
and  oflen  transparent ;  but  varying  to  brownish-black,  and  then  nearly  opaque  in  thick  crystals. 
Tiie  color  is  probably  due  to  titanic  acid,  as  crystals  containing  rutile  are  usually  smoky.  Called 
ccurngorras  from  the  locality  at  Caimgorum,  S.VV.  of  Banff,  in  Scotland. 

7.  Milky,     ^ilk-white  and  nearly  opaque.     Lustre  often  greasy,  and  then  called  greasy  quartz. 

8.  Siderite,  or  Sapphire-quartz.  Of  indigo  or  Berlin-blue  color;  a  variety  occurring  in  an 
impure  limestone  at  (xolliiig  in  Saltzburg. 

9.  SofjaniUc.  Containing  within  acicular  crystals  of  other  mineral.s.  These  acicular  crystals 
are  most  commonly  (a)  rutile^  the  mineral  called  from  such  specimens  sageniie  (fr.  Tuyiji »?,  a  7iet)  by 
de  Saussure  (see  under  Rotile).  They  may  also  be  (6)  black  tourmaline;  (c)  gothito;  {d)  stibuite; 
(e)aabestu8;  (/)  actinolite;  (y)  hornblende ;  (^)  epidote. 

1 0.  Cai^^  Eye  (Katzenauge  Oertn.^  (Eil  de  Chat  Fr. ).  Exhibiting  opalescence,  but  without  pris- 
matic colors,  especially  when  cut  en  cabochon^  an  effect  due  to  fibres  of  asbestus. 

1 1.  Aventurine.    Spangled  with  scales  of  mica  or  other  mineral. 

12.  Impure  from  the  presence  of  distinct  minerals  distributed  densely  through  the  mass.  The 
more  common  kinds  are  those  in  which  the  impurities  are:  (a)  ferruginous^  either  red  or  yellow 
oxyd  of  iron;  {b)  chloritic^  some  kind  of  chlorite;  (Cj  cuUinoliiic;  (d)  micaceous;  {e)  arenaceous^  ot 
sand. 

13 
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Quartz  crystals  also  occur  penetrated  hj  yarious  minerals,  as  topaz,  oomndmn,  cbiysobei^ 
garnet,  different  species  of  tlie  hornblende  and  pyroxene  groups,  kyanite,  zeolites,  calcite  and 
other  carbonates,  rutlle,  stibnite,  hematite,  gothite,  magnetite,  fluorite,  gold,  silver,  anthracite, 
etc.  As  quartz  has  been  crystallized  through  the  aid  of  hot  waters  or  of  steam  in  all  ages  down 
to  the  present,  and  is  the  most  common  ingredient  of  rocks,  there  is  g^ood  reason  why  it  Bhould 
be  found  thus  the  enveloper  of  other  crystals. 

1 3.  Containing  liquids  in  cavities.  These  liquids  are  seen  to  move  with  the  change  of  pOBition 
of  the  crystal,  provided  an  air-bubble  be  present  in  the  cavity;  they  may  be  detected  also  by  the 
refraction  of  lighL  The  liquid  is  either  water  (pure,  or  a  mineral  solution),  or  some  petroleum-like 
or  other  compound.    (See  p.  761.) 

B.  Cbtptogbtbtalline  Yabieties. 

1.  Chakedony  (Murrhina  P/in.,  zxxvii.  7.  Ia<nr((  pt  Theophr,  laspis  pt  PUil,  zzxyiL  37 
Murrhina,  Germ,  Chalcedonius,  Agric.^  466, 1546,  Ghalcedon,  Achates  vix  pellucida,  nebulosa^ 
colore  griseo  mixta,  WaU,^  83,  1747.  Oalcedoine  Fr,),  Having  the  lustre  nearly  of  wax,  and 
either  transparent  or  translucent  Ck)lor  white,  grajrish,  pide-brown  to  dark-brown,  black; 
tendon-color  common;  sometimes  delicate  blue.  Also  of  other  shades,  and  then  having  other 
names. 

Often  mammillary,  botryoidal,  stalactitic,  and  occurring  lining  or  filling  cavities  in  rocks.  It 
is  true  quartz,  with  some  disseminated  opal-quartz.  A  gray  chalcedony  from  Hungary  afforded 
Redtenbacher  (Ramm.  Min.  Ch.,  1007)  Si  98*87,  J?e  0-53,  CaC  0*62  =100-02. 

2.  (Jarndian  (lIac<Jioi/  2'heophr,  Sarda  Plin.^  ixxviL  23,  idi.=  Gtrra,  Gameol,  Agric^  468,  1546. 
Gameol,  Agates  fere  pellucida,  colore  rubescente,  WaU.,  82,  1747.  Comaline  JF)r.).  A  clear  red 
chalcedony,  pale  to  deep  in  shade ;  also  brownish-red  to  brown,  the  latter  kind  (Sardoine  Fr.) 
reddish-brown  by  transmitted  light 

Heintz  found  that  the  red  color  was  due  to  oxyd  of  iron,  obtaining  in  an  analysis  Fe  0*050  p.  c, 
£l  0081,  Mg  0028,  is.  00043,  Na  0*075.    It  has  been  supposed  to  be  of  organic  origin. 

8.  Chrysoprase  (not  Chrysoprasus  antiq.).  An  apple-green  chalqedony,  the  color  due  to  the 
presence  of  oxyd  of  nickel  Eiaproth  found  in  that  of  Silesia  (Beitr.,  iL  127)  §i  96*16,  %l  0*08,  Fe 
0-U8,  Ni  10,  Oa  0-83,  It  1*85  =  100;  and  Rammelsberg,  in  the  same  (Pogg.,  odi.  188X  Si  97-00, 
Fe,  Ni  0-41,  Ca,  Sig  0*51,  ^  2-08. 

4.  Prase.  Translucent  and  dull  leek-green ;  so  named  from  vftaaof^  a  leek.  Always  regarded  as 
a  stone  of  little  value.  The  name  is  also  given  to  crystalline  quartz  of  the  same  color.  "  Yilioria 
est  turbse  Prasius."  says  PUny. 

5.  Plasma  (laspis  pt  P/in.,  xxxvii.  37).  Rather  bright-green  to  leek-green,  and  also  sometimes 
nearly  emerald-green,  and  subtranslucent  or  feebly  translucent ;  sometimes  dotted  with  white. 

Heliotrope^  or  Blood^ione^  is  the  same  stone  essentially,  with  small  spots  of  red  jasper,  looking 
like  drops  of  blood. 

The  laspis^  or  jasper  of  the  ancients,  was  a  seroitransparent  or  translucent  stone,  and  included 
in  Pliny's  time  all  bright-colored  chalcedony  excepting  the  camelian  (Sard).  He  gives  special 
prominence  to  sky-blue  and  green,  and  mentions  also  a  shade  of  purple  (the  color  of  the  best  he 
says),  a  rose  color,  the  color  of  the  morning  sky  in  autumn,  sea-green,  terebenthiue  color  (yellow 
like  turpentine,  as  interpreted  by  King),  smoko-color  (his  capnias),  eta ;  but  in  general  there  is  a 
ting3  of  blue,  whatever  the  shade.  The  green  kinds  may  have  been  dirysoprase  or  plasma ;  or 
perhaps  a  variety  of  jade,  a  stone  known  in  Europe  since  the  Stone  age.  The  green,  with  a  line 
running  through  it  (Monogrammos),  may  have  been  plasma,  or  jade,  with  a  narrow  aeam  of 
white  quartz. 

Pliny's  Prasius^  spotted  with  red,  was  our  heliotrope ;  his  Bidiotrope  (zxzviL  60)  was  a  leek- 
green  stone  (prase  or  plasma)  veined  with  blood-red  (jasper);  and  the  jasper  was  so  abundant 
a  part  as  to  give  a  general  red  reflection  to  the  whole  when  it  was  put  in  virater  in  the  face  of  the 
sun,  whence  the  name  from  »jAio?,  sun^  and  rpfrrw,  to  turn. 

6.  Agate  {\\x''irni  [fr.  Sicily]  Theophr.  Achates  pt  P/tn.,  xxxvlL  64.  Onyx  pt  Ptei.,  ib., 
24).  A  variegated  chalcedony.  The  colors  are  either  (u)  banded;  or  (0)  in  clouds ;  or  (y)  due  to 
visible  impurities. 

a.  Banded,  The  bands  are  delicate  parallel  lines,  of  white,  tendon-like,  wax-like,  pale  and  dark 
brown,  and  black  colors,  and  sometimes  bluish  and  other  shades.  They  follow  waving  or  zigzag 
courses,  and  are  occasionally  concentric  circular,  as  in  the  eye-agate  {Leucop?i;thalmu8  Plin.,  xxxviL 
62,  and  Triophthalmus  ib.,  7 1).  The  fine  translucent  agates  graduated  into  coarse  and  opaque  kinds. 
The  bands  are  the  edges  of  layers  of  deposition,  the  agate  having  been  formed  by  a  deposit  Of 
silica  from  solutions  intermittently  supplied,  in  irregular  cavities  in  rocks,  and  deriving  their  oon- 
centric  waving  courses  from  the  irregularities  of  the  walls  of  the  cavity.  As  the  cavity  cannot 
contain  enough  of  the  solution  to  fill  it  with  silica,  an  open  hole  has  been  supposed  to  be  retained 
on  one  side  to  permit  the  continued  supply ;  but  it  is  more  probable  that  it  passes  through  the  outer 
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layers  bj  osmosis,  the  denser  solntion  outside  thus  supplying  silica  as  fast  as  it  is  deposited  with* 
in.  The  ooloni  are  due  to  traces  of  organic  matter,  or  of  oxjds  of  iron,  manganese,  or  titanium, 
and  largely  to  differences  in  rate  of  deposition.  The  layers  differ  in  porosity,  and  therefore  in  the 
rate  at  which  they  are  etched  by  fluoric  acid ;  and  consequently  the  etcliing  process  brings  out 
the  different  layers,  and  makes  engravings  that  will  print  exact  pictures  of  the  agate.  Owing  also 
u>  the  unequal  porosity,  agates  may  be  varied  in  color  by  artificial  means. 

A  brown  banded  agate  afforded  Redtenbacher  (Ramm.  Min.  Ch.,  1007)  Si  98*91,  Fe  0*72,  Ca  0 
0-3 1=99-94. 

0,  Irregularly  clouded.    The  colors  various,  as  in  banded  agate. 

A  whitish  clouded  var.  (a)  is  probably  the  LencachcUes  Plin.  (fr.  Ac»«tff,  white) ;  (b)  a  wax-colored, 
his  Ceraduifes  (fr.  eera^  wax),  a  name  that  may  have  been  applied  also  to  ordinary  wax-colored 
dialcedony,  as  the  stone  was  one  in  little  repute ;  (c)  a  reddish,  his  SardachateSy  or  camcliau-agate. 
The  last  probably  included  also  banded  kinds.  Hemacfiatea  (fr.  ai>fi,  blood)  was  probably  a  true 
light-colored  agate,  blotched  with  red  jasper,  "  blushing  with  spots  of  blood,"  as  says  Sollnus 
(King,  p.  207),  of  which  there  are  very  beautiful  kinds,  and  not  simple  red  jasper.  laspachcUea 
must  have  been  an  agate  in  which  bluish  and  greenish  shades  (laspis)  predominated.  These 
names  are  given  by  PUny  without  accompanying  descriptions. 

y.  Chhrs  due  to  vinibli  impurUies,  (a)  Moss-ctgcUe,  or  Mocha-ttione,  filled  with  brown  moss-like  or 
-^ndritic  forms  distributed  through  the  mass,  (b)  Dendritic  Agate,  containing  brown  or  black 
dendritic  markings.    These  two  are  the  Bendrachates  Plin.  (fr.  6>kSpov^  a  tree). 

There  is  also  <$.  Agatiztd  wood :  wood  petrified  with  clouded  agate. 

7.  Onyx  (Hi^fj^io*  Theophr.  Onyx  pt  [rest  agate,  stalagmite,  q.  v.]  Plln.j  xxxviu  24)  Like 
agate  in  consisting  of  layers  of  different  colors,  but  the  layers  are  in  even  planes,  and  the  banding 
irnerefore  straight,  and  hence  its  use  for  cameos,  the  head  being  cut  in  one  color,  and  another 
serving  for  the  background.  The  colors  of  the  best  are  perfectly  well  defined,  and  either  white 
and  black,  or  white,  brown  and  black  alternate. 

8.  Sardonyx  (Plin.,  xxxvii.  23).  Like  onyx  in  structure,  but  includes  layers  of  cornelian 
(sard)  along  with  others  of  white  or  whitish,  and  brown,  and  sometimes  black  colors. 

9.  Agate^asper.    An  agate  consisting  of  jasper  with  veinings  and  cloudings  of  chalcedony. 

1 0.  Siliciowf  sinter.  Irregularly  cellular  quartz,  formed  by  deposition  from  waters  containing 
silica  or  soluble  silicates  in  solution. 

1 1.  FiirU  (i^Uex  pt  Plin,^  Feuerstein  Germ.).  Somewhat  allied  to  chalcedony,  but  more  opaque, 
and  of  dull  colors,  usually  gray,  smoky-brown,  and  brownish-black.  The  exterior  is  ofu^n  whitish, 
from  mixture  with  lime  or  chalk,  in  which  it  is  imbedded.  Lustre  barely  glistening,  subvitreous. 
Breaks  with  a  deeply  conchoidal  fracture,  and  a  sharp  cutting  edge.  The  flint  of  the  chalk  forma- 
tion consists  largely  of  the  remains  of  infusoria  (Diatoms),  sponges,  and  other  marine  productions. 
The  silica  of  flint,  according  to  Fuchs,  is  partly  soluble  silica.  See  on  this  point  p.  194. 
There  is  usually  one  per  cent,  or  so  of  alumina  and  pcroxyd  of  iron,  with  one  or  two  of  water. 
The  coloring  matter  of  the  common  kinds  is  mostly  carbonaceous  matter. 

12.  //or/wtorte  (Silex  pt,  Plin.,  Hornstein  Germ.).  Resembles  flint,  but  more  brittle,  the  frac- 
ture moro  splintery.  Chert  is  a  term  often  applied  to  hornstone,  and  to  any  impure  flinty  rock, 
iuchidiug  the  jaspers.  A  gravish  chalcedonic  hornstone  from  Marienbad  afforded  Kersten  Si  90*30, 
Al  H'lO,  Pe  J -73.  iig  1-28,  Cu  O'Oi,  Na  and  Iv  0  70,  i{  1*95  (Jalirb.  Min.,  1845.  65t>). 

13.  Bananite,  Lydian  Stone,  or  Touchstone  (Lapis  Lydius  Plin.,  xxxiii.  43,  ?  Busanites /c?.,  xxxvi. 
111.  A  velvet-black  siliceous  stone  or  flinty  jasper,  used  on  account  of  it«  liarduess  and  bl.ick 
color  for  trying  the  purity  of  the  precious  metals.  The  color  loft  on  the  stone  after  rubbing  the 
metal  across  it  indicates  to  the  experienced  eye  the  amount  of  alloy.  It  is  not  splintery  like 
honistone.  It  passes  into  a  compact,  fissile,  siliceous,  or  flinty  rock,  of  grayish  and  other  colors, 
culled  siliceous  slate,  and  also  Phthanyte;  and  then  resembles  ordinary  jasper  of  grayish  and  other 
shades,  especially  the  banded  jaspers. 

1 4.  Jasper,  Impure  opaque  colored  quartz,  (a)  l\td  (Hsematitis  Plin.,  xxxviL  c.  GO,  not  his 
Haematites),  sesquioxyd  of  iron  being  the  coloring  matter.  (6)  Brownish,  or  ochre  yelloto,  colored 
by  hydrous  sesquioxyd  of  iron,  and  becoming  red  when  so  heated  as  to  drive  off  the  water,  (c) 
Dark  green  and  brownish-green,  {d)  Grayish-blue,  (c)  Blackish  or  brownish-black.  (/)  Striped 
or  ribimd  jasper  (BandjaBpis  Genn.),  having  the  colors  in  broad  stripes,  {g)  Egyptian  jasper,  in 
nodules  which  are  zoned  iu  brown  and  yellowish  colors. 

Porcelain  jasper  is  nothing  but  baked  clay,  and  differs  from  tnie  jasper  in  being  B.B.  fus'ble  on 
the  edges.  lied  porphyry,  or  its  base,  resembles  jasper,  but  is  also  fusible  on  the  edges,  being 
usually  an  impure  feldspar. 

C.  Besides  the  above  there  are  also : — 

1.  Granular  Quartz,  or  Quartz^odc.  A  rock  consisting  of  quartz  grains  very  firmly  compacted ; 
the  grains  often  hardly  distinct  2.  Quartzose  Sandstone.  3.  Quartz-conghmerate.  A  rock  made 
of  pebbles  of  quartz  with  sand.  The  pebbleu  sometimes  are  jasper  and  chalcedony,  and  make  a 
teautiful  stone  when  polished.    4.  Itacolumite^  or  Flexible  Sandstone.    A  friable  sand-rock,  coa 
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flisting  mainly  of  quartz  sand,  but  containing  a  little  talc,  and  possessing  a  degree  of  flexi 
bility  when  in  thin  laminn.  6.  BuftrsUme,  A  cellular,  flinty  rock,  having  the  nature  in  part  of 
coarse  chalcedony. 

6.  Pseudoniorpfums  Quartz.  Quartz  appears  also  under  the  forms  of  many  of  the  mineral  spedeSi 
which  it  has  taken  through  either  the  alteration  or  replacement  of  crystals  of  those  species.  The 
most  common  quartz  pseudomorphs  are  those  of  culcite,  barite,  fluorite,  and  siderite.  (a)  Tabulai 
quartz  ^consists  of  intersecting  plates  of  quartz,  and  is  probably  a  result  of  the  quartz  being  depos* 
ited  among  intersecting  plates  of  other  minerals,  as  barite.  (6)  Haytorite  of  C.  Tripe  (Phil.  Mag.,  I 
40,  1827)  is  a  pseudomorph  after  datholite.  (c)  Beckite  Duf.  is  a  pseudomorph  after  coral,  dialce- 
donic  in  character,  from  Devonshire,  England ;  it  contains  some  of  the  carbonate  of  lime  of  tiie 
original  coral  (Church,  Phil.  Mag.,  IV.  xxiii.  96).  (d)  Ba&e^^ttartz  is  quartz  which  has  impressions 
of  cubes  of  fluor,  arising  from  its  having  been  deposited  over  the  crystals,  (e)  SUicified  theOa  are 
proper  pseudomorphs  in  quartz ;  they  occur  tlirough  many  rock  strata,  including  limestones.  (/) 
Siiicijied  wood  is  quartz  pseudomorph  after  wood.  The  texture  of  the  original  wood  is  umuJIy 
well  retained,  it  having  been  formed  by  the  deposit  of  silica  from  its  solution  in  the  cells  of  the 
wood,  and  finally  taking  the  place  of  the  walls  of  the  cells  as  the  wood  itself  disappeared. 

Pyr.,  etc. — B.B.  unaltered ;  with  borax  dissolves  slowly  to  a  dear  glass ;  with  soda  dissolves 
with  effervescence ;  unacted  upon  by  salt  of  phosphorus.  Insoluble  in  muriatic  add,  and  only 
slightly  acted  upon  by  solutions  of  fixed  caustic  alkalies.  When  Aised  and  cooled  it  beoomes  opal- 
silica,  having  G.=2'2. 

Obs. — Quartz  occurs  as  one  of  the  essential  constituents  of  granite,  syenite,  gneiss,  mica  sdiist, 
and  many  related  rocks ;  as  the  prindpal  constituent  of  quartz-rock  and  many  sandstones ;  as  an 
unessential  ingredient  in  some  trachyte,  porphyry,  etc ;  as  the  vein-stone  in  various  rocks,  and 
for  a  large  part  of  mineral  veins ;  as  a  foreign  mineral  in  the  cavities  of  trap,  basalt,  and  related 
rocks,  some  limestones,  etc.,  making  geodes  of  crystals,  or  of  chalcedony,  agate,  caraelian,  eta; 
as  imbedded  nodules  or  masses  in  various  limestones,  constituting  the  flint  of  the  dialk  formation, 
the  homstonc  of  other  limestones— these  nodules  sometimes  becoming  continuous  layers;  as 
masses  of  jasper  occasionally  in  limestone.  It  is  the  prindpal  material  of  the  pebbles  of  gravel 
beds,  and  of  the  sands  of  the  sea-shore  and  sand  beds  everywhere.  It  is  reported  by  G.  R^  as 
occurring  in  the  meteorite  of  Xiquipulco  (Pogg.,  cxiii.  184). 

Silica  also  occurs  in  solution  (but  mostly  as  a  soluble  alkaline  silicate)  in  heated  natural  waters, 
as  those  of  the  Geysers  of  Iceland,  Now  Zealand,  and  California,  and  very  sparingly  in  many  cold 
mineral  waters. 

Switzerland,  Dauphiny,  Piedmont,  the  Carrara  quarries,  and  numerous  other  foreign  localities, 
aftbrd  flue  specimens  of  rock  crystal  The  most  beautiful  amethysts  are  brought  from  India, 
Ceylon,  and  Persia,  where  they  oocur  In  geodes,  and  as  pebbles;  inferior  spedmens  occur  in 
Transylvania,  in  largo  crystalline  groups ;  in  the  vicinity  of  Cork,  and  on  the  island  of  May, 
Ireland.  The  false  topaz  is  met  with  in  Brazil.  Bose  quartz  occurs  in  a  vein  of  manganese,  trav- 
ersing the  granite  of  Rabenstein,  near  Zwiesel  in  Bavaria.  Prase  is  found  in  the  iron  mines  of 
Brciteiibninn.  tiear  Schwartzemberg  in  Saxony;  and  in  Brittany,  near  Nantes  and  Rennes.  The 
nmygdaloids  of  Iceland  and  the  Faroe  Islands,  afford  maguiflccnt  spedmens  of  chalcedony;  also 
Hiittenborg  and  Ijoben  in  Carinthia,  eta  A  smalt-blue  variety,  in  cubical  crystals  (pseudomorphs 
of  fluorite).  ocxjiirs  at  Treszytan,  in  Transylvania.  The  finest  camelians  and  abates,  are  found  in 
Arabia,  India,  Brazil,  Surinam,  Oberstein,  and  Saxony.  Scotland  afibrds  smaller  but  handsome 
epeeiinens  (Scotch  pebbles).  Chrysopra^ey  at  Kosemiitz  in  Silesia.  Aventurine quartz^  at  Cape  de 
Gata  in  Spain.  CaCs  eye,  in  Ceylon,  the  coast  of  Malabar,  and  also  in  the  Harz  and  Bavaria. 
P/asfina,  in  India  and  China,  whence  it  is  usually  brought  in  the  form  of  beads.  HeUotroj^  in 
Biicharla,  Tartary,  Siberia,  and  tlie  island  of  Rum  in  the  Hebrides.  Floai  stone^  in  the  chalk  for- 
mation of  Meuil  Montant,  near  Paris,  and  in  some  of  the  (3ornish  mines.  The  banks  of  the  Nile 
aflbrd  the  Egyptian  jasper ;  the  striped  jasper  is  met  with  in  Siberia,  Saxony,  and  Devonshire,  A 
yellow  jasjter  is  found  at  Vourla,  bay  of  Smj-ma,  in  a  low  ridge  of  limestone,  to  the  right  of  the 
watering-place,  between  the  harbor  and  the  high  hills  back ;  it  is  associated  with  opal,  chryBO- 
prase,  and  homstoue,  and  these  minerals  seem  to  occupy  in  the  limestone  the  place  of  liomstone, 
which  is  fouiKi  in  various  parts  of  the  adjoining  country,  and  also  at  Napoli  di  Romania  in  Greece. 
The  plains  of  Argos  are  strewn  with  pebbles  of  red  jasper.  A  variety  of  sandstone  occurs  in  thin 
layers  at  Villa  Rica,  Brazil,  remarkable  for  its  flexibility;  a  9\m\\siT flexible sandsiont  occurs  in  the 
North  Carolina  gold  region. 

In  Now  York,  quartz  crystals  are  abundant  in  Herkimer  Co.,  at  Middleville,  Little  Falls,  Salis- 
bury, and  Newport,  loose  in  cavities  in  the  Calciferous  sand-rock,  or  imbedded  in  loose  earth,  and 
sometimes,  according  to  Beck,  in  powdered  anthracite.  Fine  dodecahcdral  crystals,  at  the  beds 
of  specular  iron  in  Fowler,  Herman,  and  Edwards,  St.  Lawrence  Co.  In  Gouvemeur,  crystals, 
with  tourmaline,  eta,  in  hmcstone,  which  have  rounded  angles  as  if  they  had  been  partially  faset}* 
On  the  banks  of  Laidlaw  lake,  Rossie,  large  implanted  crystals.  The  Sterling  ore  bed,  Ajatwerp^ 
Jefferson  Co.,  interesting  dodecahcdral  crystals.  4  m.  E.  of  "Warwick,  crystals  presentizig  the 
rhomjohedral  form,  in  jasper     At  Palatine,  Montgomery  Co.,  crystals,  having  one  end  terminated 
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with  the  wmul  pjtmrSAf  While  the  other  is  rounded  and  smooth.  Diamond  Rock,  near  Lansing* 
burgh,  an  old  bat  poor  localitj.  At  EUonville  lead  mine,  Ulster  Co.,  in  elegant  groups.  At  Diamond 
iahmd  and  Diamond  Point,  Lake  George,  quartz  crystals,  as  in  Herkimer  Co.  In  Mass.,  crystals 
with  onufflial  modifications,  sparingly  at  the  Charlestowu  syenite  quarry,  one  of  which  Arom  thi 
cabinet  of  Mr.  J.  £.  Teschemncher  la  represented  in  f,  193.  It  has  the  adjacent  planes  2-2  and 
3-f  uneven,  and  ~-|  with  a  triangular  furrow  but  sharp  edges ;  the  rest  are  lustrous ;  with  the  re- 
flectiTe  goniometer,  reflecting  the  sun's  rays,  R  ^5-g=:176^  Pelham  and  Chesterfield,  Mass.,  Paris 
and  twryj  Ma,  Benton,  N.  H.,  Sharon,  Vt,  and  Meadow  Mount,  Md.,  are  other  localities  of  quartz 
uryataL  Near  Quebec,  fig.  191,  and  other  crystals  similar,  but  the  inverse.  At  ChesterflA)Id,  Mass., 
aaall  nnpoliahed  rhombohedrons,  in  granite.  At  Paris,  Me.,  handsome  crystals  of  brown  or  smoky 
quartSL  In  large  crystals,  often  perfect  and  weighing  several  pounds,  at  Minnesota  mine.  Lake 
Sapetior,  oeoaaionally  enveloped  in  metallic  copper,  as  if  cast  around  the  crystals.  Drusy  quartz, 
of  brown,  apple-green,  and  other  tints,  at  Newfane,  Yt  For  other  localities,  see  the  catalogue  of 
loeahdes  in  the  hitter  part  of  this  volume. 

Bose  qwtriz^  at  Albany,  and  Paris,  Me.,  Acworth,  N.  H.,  Williamsburg,  Mass.,  Southbury,  Conn., 
and  Port  Henry,  Essex  Co.,  N.  Y. ;  smoky  quartz^  at  Gk)shen,  Mass.,  Richmond  Co.,  N.  Y.,  etc. ; 
amstkyslf  in  trap,  at  Keweenaw  Point,  Pic  bay,  and  Oargontwa,  on  Lake  Superior ;  also  in  the 
same  rods  a^  Bristol,  Rhodo  Island,  and  sparingly  throughout  the  trap  region  of  Massachusetts  and 
Connecticut ;  in  Surry,  New  Hampshire ;  in  Pennsylvania,  in  Bast  Bradford,  Aston,  Chester,  and 
Providence  (one  fine  crystal  over  7  lbs.  in  weight),  in  Chester  Co. ;  very  handsome  at  the  Prince 
vein.  Lake  Superior,  but  now  hardly  obtainable,  as  the  mine  is  not  worked ;  also  very  largo  fine 
crystals,  near  Grrcensboro,  N.  C.  Crystallized  green  quartz,  in  talc,  at  Providence,  Delaware  Co., 
Penn.;  at  Elienville,  N.  Y.,  with  chlorite.  Chalcedony  and  agates  of  moderate  beauty,  in  the 
same  trap  region ;  more  abundantly  about  Lake  Superior,  the  Mississippi,  and  the  streams  to  tlie 
west ;  at  Natural  Bridge,  Jefferson  Co.,  N.  Y. ;  about  the  Willamct,  Columbia,  and  other  rivers 
in  Oregon ;  abundant  and  beautiful  on  N.  W.  shore  of  Lake  Superior.  Belmont's  lead  mine,  St. 
Lawrence  Co.,  N.  Y.,  has  afforded  good  chalcedony  and  chrysopraso,  associated  with  calcito.  Red 
jasper  is  found  on  Sugar  Loaf  Mt.,  Maine ;  in  pebbles  on  the  banks  of  the  Hudson  at  Troy ; 
yeUow,  with  chalcedony,  at  Chester,  Mass. ;  red  and  yellow,  near  Murphy^s,  Calaveras  Co.,  CaL 
Heliotrope  occupies  veins  iu  slate  at  Bloomingrove,  Orange  Co.,  N.  Y. 

Smoky  quartz  in  large  crystals,  some  over  100  lbs.,  have  been  found  on  Paradise  R.,  Nova 
Scotia. 

Quartz  pseudomorphs,  after  hexagonal  and  scalenohedral  crystals  of  calcite  and  cubes  of 
fluorite,  at  Westhamptou,  Mass. ;  after  barite,  probably,  in  Rutherford  Co.,  N.  C,  often  filled  with 
water. 

Quartz  crystals  occasionally  occur  of  euormous  size.  A  gproup  in  the  museum  of  the  university 
at  Naples  weighs  nearly  half  a  ton.  A  crystal  belonging  to  Sig.  Rafelli,  of  Milan,  measures  3^  ft. 
in  length  and  5^  iu  circumference,  and  its  weight  is  estimated  at  870  lbs;  another  in  Paris  is  3  ft 
in  diameter  and  weighs  8  cwt.  About  a  century  since  a  drusy  cavity  was  opened  at  Zinken,  which 
afibrded  1,000  cwt  of  rock  crystal,  and  at  that  early  period  brought  $300,000.  One  crystal  weighed 
80(1  lbs.  A  group  from  Moose  Mountain,  New  Hampshire,  at  Dartmouth  College,  weighs  147^ 
lbs.,  and  contains  48  crystals;  four  of  them  are  from  5  to  5  j  inches  in  diameter,  ten  from  4  to  4^ 
inches.    A  crystal  from  Waterbury,  Vt,  2  ft  long  and  18  inches  through,  weijj^hs  175  lbs. 

Several  varieties  of  this  species  have  long  been  employed  in  jewelry.  The  amethyst  has  always 
been  esteemed  for  its  beauty.  Like  most  other  stones,  it  is  less  brilliant  by  candle-light;  it 
appears  to  best  advantage  when  surrounded  with  pearls  and  sot  in  gold.  The  color  of  the  ame- 
thyst is  often  irregularly  diffused,  as  is  well  described  by  Pliny,  "ad  viciuiam  crystalli  desceudet 
albicante  purpuras  defectu,^  purple,  gradually  fading  into  white.  It  was  called  ainethysi^  afudvaro;^ 
on  account  of  its  pretended  preservative  powers  against  intoxication,  from  ",  noi,  and  /i<^^<<>,  to 
itUorkaU.  This  is  not,  however,  the  only  amethyst  oT  the  ancients.  The  violet- colored  sapphire, 
the  violet  fluorite  (scalpturis  faciles,  Plin.,  easily  graven),  and  some  other  purple  species,  were 
designated  by  the  same  name;  and  it  has  been  supposed  that  garnet  was  also  included. 

Cameos  arc  in  general  made  of  onyx,  which  is  well  fitted  for  this  kind  of  miniature  sculpture. 
The  most  noted  of  the  ancient  cameos,  is  the  Mantuan  vase  at  Brunswick.  It  was  cut  from  a 
single  stone,  and  has  the  form  of  a  cream  pot,  about  seven  inches  high  and  two  and  a  half  broad ; 
on  its  outside,  which  is  of  a  brown  color,  there  are  white  and  yellow  groups  of  raised  figures, 
representing  Ceres  and  Triptolemus  in  search  of  Proserpine.  The  Museo  Borbonico,  at  Naples, 
eontains  an  onyx  measuring  eleven  inches  by  nine,  reprosentmg  the  apotheosis  of  Augustus,  and 
another  exhibiting  the  apotheosis  of  Ptolemy  on  one  side  an(f  the  head  of  Medusa  on  the  other ; 
both  are  splendid  si>ecimcn8  of  the  art,  and  the  former  is  supposed  to  be  the  largest  in  existence. 

The  carnelian  is  often  rich  in  color,  but  is  too  common  to  be  much  C8teeiiic<l ;  when  first 
obtained  from  the  rock  they  are  usually  gray  or  grayish-red ;  they  receive  then:  fine  colors  from 
(in  exposure  of  several  weeks  to  the  sun's  rays,  and  a  subsequent  heating  in  earthen  pots.  The 
dolors  of  agate,  when  indistinct,  may  be  brought  out  by  boiling  in  oil,  and  afterward  in  sulphuric 
add ;  the  latter  carbonizes  the  oil  absorbed  by  the  porous  layers,  and  thus  increases  the  contrast 
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of  the  different  colors.  Agate  is  often  made  into  mortars  for  chemical  and  phannaoeiitical  pre> 
parations,  and,  according  to  Plinj,  it  was  employed  for  the  same  purpose  by  the  physicians  of  hii 
day.  Pliny  also  mentions  that  "  the  best  cautery  for  the  human  body  is  a  ball  of  crystal  acted  on 
by*^  the  sun"  (xxxvii.  10)  He  deplores  the  extravagance  of  his  times,  as  exhibited  in  the 
crrstiil  drinking  cups  and  vases  of  the  wealthy. 

Jasper  admits  of  a  brilliant  polish,  and  is  often  formed  into  vases,  boxes,  knife-handleSi  etc 
It  is  also  extensively  used  in  the  manufacture  of  Florentine  mosaics. 

Quartz  is  distinguished  by  its  hardness — scratching  glass  with  facility;  tn/ustbUify — ^not  fnaing 
1)efore  the  blowpipe ;  insolubility — not  attacked  by  water  or  the  acids ;  unc26ava5iZ%— one  varie^ 
being  tabular,  but  proper  cleavage  never  being  distinctly  observed.    To  these  characteristics  the, 
action  of  soda  B.B.  may  be  added. 

The  word  quartz  is  of  German  provincial  origin.    Agate  is  fVom  the  name  of  the  river  Adiatea^ 
in  Sicily,  whence  specimens  were  brought,  as  stated  by  Theophrastus. 

Alt. — Psoudomorphs  of  pyrite,  tin  ore,  stannlte,  magnetite,  hematite,  and  voltBite,  after  qnaxti^ 
have  been  met  with. 


232.  OPAL.    Opalus,  Psdderos,  Plin^  xxxviL  21,  22.    Quartz  resinite  ff^  Tr.,  It  180L 

Massive,  amorphous;  sometimes  small  reniform,  stalactitic,  or  large 
tuberose.     Also  earthy. 

II.=5'5— 6*5.  G.=l*9— 2*3.  Lustre  vitreous,  frequently  subvitreous ; 
often  inclining  to  resinous,  and  sometimes  to  pearly.  Color  white,  yellow, 
red,  brown,  green,  gray,  generally  pale ;  dark  colors  arise  from  foreign 
admixtures ;  sometimes  a  rich  play  of  colors,  or  diflferent  colors  by  re- 
fracted and  reflected  light.     Streak  white.    Transparent  to  nearly  opaque. 

Comp. — bi,  as  for  quartz,  silica  being  dimorphous,  the  opal  condition  being  one  of  lower 
degrees  of  hardness  and  specific  gravity,  and,  as  generally  beUeved,  of  incapability  of  crystaUizap 
tion.  Water  is  usually  present,  but  it  is  refrarded  as  unessential.  It  varies  in  amount  fhmi  2*75 
to  21  p.  c;  or,  mostly,  from  3—9  p.  c=§i  +  i  fl:  to  §i  +  i  fi[  (or  9  Si  +  H  to  3  Si+fi).  Opal 
often  contains  more  or  less  of  quartz  mixed  with  it ;  and  most  of  the  analyses  are  unsatisfactory, 
because  they  leave  the  amount  of  the  latter  wholly  unconsidered;  and  since  solubility  in  a  hot 
solution  of  caustic  potash  is  not  a  decisive  test  of  opal,  as  shown  by  Rammelsberg  (Fogg.,  exit 
1 7  7 ),  no  method  for  its  exact  determination  is  known.  (See  p.  1 92,  under  Quabtz.)  Ramme^berg's 
percentage  results  are  as  follows ;  under  the  heading  ign.  &  S,  the  sum  of  the  loss  by  both  is 
given,  and  in  brackets  that  by  drying  over  sulphuric  acid  aloue : 

G.     Q.  after  ign.    Ign.  &  §.  InsoL 

Semiopalj  Grochau  2*101         1*878  6*ff5  7*21 


"         VaUecas,  brown  2-216        2*224            11*76 

"               "        white  454 

Geyseritey  Iceland  8  83 

Myaliie,  Walsch  2*185                             8*28 


((  (( 


8*26 
'1-78 
3*41 
0 


18*5—39*3 
19-2— 63*5 
4-8  (=Fe) 
9*7— 19-9 


after  ign.  1'507  21*  —45*9 


Moreover,  optical  characters  do  not  afford  decisive  distinctions ;  for  Ehrenberg  has  found  (Ber. 
Ak.  Berlin,  65,  1849,  Kamm.,  Pogg.,  oxii.  191)  that  hyalite^  after  ignition  and  &fore,  and  <krya' 
oprase  are  alike  doubly-refracting ;  chalcedony  from  Faroe  and  semiopai  from  Yallecas,  doubly- 
refracting,  with  spots  of  singly-refracting;  semiopai  fr.  Grochau  and  Jiinij  singly-refiracting^  with 
spots  of  doubly-refracting. 

Var. — 1.  Precious  Opal'.  Exhibits  a  play  of  delicate  colors,  or,  as  Pliny  says,  presents  yarione 
refulgent  tints  in  succession,  retlectiug  now  one  hue  and  now  another.  Seldom  larger  than  a 
hazel  nut ;  a  mass  in  the  Vienna  museum  has  the  size  of  a  man's  fist  and  weighs  17  oz.,  but  haa 
numerous  fissures,  and  is  not  wholly  free  from  the  matrix. 

2.  Fire-opal  (Feueropal,  ft*.  Mexico,  Hwriboldt,  Karstsn,  IQapr.  Beitr.,  iv.  156,  1807).  Hyacinth- 
red  t )  honey-yellow  colors,  with  fire-like  reflections,  somewhat  irised  on  turning. 

S.   Girasol.     Bluish-white,  translucent,  with  reddish  reflections  in  a  bright  light 

4.  Common  Opal  In  part  translucent;  (o)  milk-white  to  greenish,  yellowish,  bloish;  (h) 
Resin  opuX  (Wachsopal,  Pechopal,  Gunn,)^  wax-,  honey-  to  ochre-yellow,  with  a  resinouB  lustre ;  (c^ 
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dun  oliTe-^reen  aod  mouatoin-green;  (d)  brick-red.  Indudes  Semiopal  (Halbopal  Wem.^  Bergm. 
J^  875,  1789);  also  (e)  Rydrophane,  which  is  translucent,  whitish,  or  light-colored,  adheres  to  the 
tongae,  and  becomefl  more  translucent  or  transparent  in  water  (to  which  the  name,  from  v6u}f>^ 
water,  and  ^Uta,  to  make  dear,  alludes),  a  very  common  quality  of  opaL  (/)  ForcheiiU  (Auhhom, 
Wien.  Ztg.  AbendbL,  JuL  11,  1860);  an  orange-yellow  ojmJ,  colored  by  orpiment;  G.=2*17 
ICaly  (J.  pr.  Ch.,  IzzxyL  601).    It  is  from  Reittelfeld,  in  Upper  Styria. 

6.  Cadidtcng  (Kaschtsdiilon  of  Kalmucks  and  Tartars  r=beautif\il  stone],  Kascholoug  Germ, 
P^rimutter-oiMd  KanL,  Tab.,  1808).  Opaque,  bluish-white,  porcelain-white,  pale-yellowish  or 
reddish ;  often  adheres  to  the  tongue,  and  contains  a  little  alumina. 

6.  Opal-agait,    Agate-like  in  structure,  but  consisting  of  opal  of  different  shades  of  color. 

7.  Mmilite  (Pechstein  de  Menil  Montant  Delarbre  db  Quinquei,  J.  de  Phys.,  zzxi.  219,  1767 ; 
Menilite  de  Saussure,  Delameth.  T.  T.,  ii.  169,  1797.  Leberopal  Karst.,  Tab.,  24,  1800).  In  con* 
cretiouary  forms,  tuberose,  reniform,  eta,  opaque,  dull  grayish,  grayish-brown,  occurring  im- 
bedded in  a  shaly  argillaceous  deposit 

8.  Jasp-opal  {KoTSt.  Tab.,  26,  1808;  Opal-jasper,  Eisenopal,  Edusm.,  Handb.,  428,  1813).  Opal 
containing  some  yellow  ozyd  of  iron  and  other  impurities,  and  haying  the  color  of  yellow  jasper, 
with  the  lustre  of  common  opaL 

9.  Wood-opal  (Holz-opal  Germ.),    Wood  petrified  by  opaL 

10  Hyalite  (Mullerisches  Grlas  [=Muller's  Glass,  after  the  discoverer] ;  Hyalit  Wem,,  Hoffm« 
ICn^  IL  a,  134,  1812,  KarsL,  Tab.,  22,  1800 ;  Gummistein  Blumenb.,  Nat,  653 ;  Glasopal  Ilaitsm., 
Handb.,  424^  1813).  Clear  as  glass  and  colorless,  constituting  globular  concretions,  and  also 
cmsts  with  a  globular,  reniform,  botryoidal,  or  stalactitio  surface ;  also  passing  into  translucent^ 
and  whitish. 

11.  Fiorite,  Siliceous  Sinter  (Kieselsinter  Germ.;  Santi,  Viaggio  al  Montomiata,  Pisa,  1795, 
CreU*s  Ann.,  ii.  589,  1796;  Thomson,  J.  de  Phys.,  zzxiz.  407,  1791,  Breve  Notizia  di  un  Viaggia- 
tore  aulle  Incrost  SiL  termali  d'ltalia,  etc,  1795,  Crell's  Ann.,  i.  108,  1796,  BibL  Brittan,  185, 
1796  (?name  fiorite  here  given);  Pfaff.,  Orell's  Ann.,  iL  689,  1796;  Resinite  tormogino  (/ifa^.). 
Includes  translucent  to  opaque,  grayish,  whitiph,  or  brownish  incrustations,  porous  to  firm  in 
tozture ;  sometimes  fibrous-like  or  filamentous,  and,  when  so,  pearly  in  lustre  (then  called  Ptart' 
sinter);  formed  from  the  decomposition  of  the  siliceous  minerals  of  volcanic  rocks  about  fumaroles, 
or  from  the  siliceous  waters  of  hot  springs.  It  graduates  at  times  into  hyalite,  la)  The  original 
Jioriie  (or  pearl-sinter),  as  described  by  Thomson,  occurs  in  tufa  in  the  vicinity  of  Santa  Flora, 
Italy,  and  also  on  Ischia,  and  at  the  Solfatara  near  Naples,  in  globular,  botryoidal,  and  stalactitic 
concretions,  pearly  in  lustre.  Thomson  also  mentions  (1791)  a  similar  incrustation  as  formed 
from  the  hot  waters  of  the  Sasso  lagoons.  It  was  referred  by  Werner  to  hyalite  in  1816  (Hoff- 
mann). (5)  The  Alichaslite  (J.  W.  Webster,  Am.  J.  Sci.,  iii.  391,  1821)  is  similar,  from  the  island 
ef  3t  Michaels,  one  of  the  Azores,  where  it  occurs  in  snow-white  incrustations,  capillary  or  fili- 
form in  structure,  pearly  in  lustre,  with ^G.=  1*866.  (c)  Geyserite  (Kii'seltufT  (fr.  Geysers)  K/apy-., 
Be'itT^  iL  109,  1797;  Geysirite  Delameth!'.  Min.,  Ibli;  Daraour,  Bull.  G.  Fr.,  1848,  157)  constitutes 
concretionary  deposits  about  the  Iceland  geysers,  presenting  white  or  grayisli,  porous,  stalactitic, 
filamentous,  cauliflower-like  forms;  also  compact-massive,  and  scaly-massive;  1I.=5;  rarely 
transparent^  usually  opaque ;  sometimes  falling  to  powder  on  drying  in  the  air. 

12.  Ftoat-stone  (Quartz  nectique,  K,  Tr..  ii.  1801 ;  Schwimmstcin  Garnu).  In  light  concretion- 
ary or  tuberose  masses,  white  or  grayish,  sometimes  cavernous,  rough  in  fracture.  So  light, 
owing  to  its  spongy  texture,  as  to  float  on  water.  The  concretions  sometimes  have  a  flint-liko 
nucleus. 

13.  Tripolite  (Trippel,  Terra  Tripolitana  (fr.  Tripoli,  in  part),  Wall,  82,  1747.  Infusorial  earth; 
Bergmehl,  Kieselmehl,  Kieselguhr,  Genn.  Farina  fossilis.  Randanite  Salveiat,  Ann.  Ch.  Phys., 
IIL  xiiv.  348, 1848).  Formed  from  the  siliceous  shells  of  Diatoms  and  other  microscopic  species, 
as  first  made  known  by  Ehrenberg,  and  occurring  in  deposits,  oflcn  many  miles  in  area,  cither 
uneompacted,  or  moderately  hard.  (a\  Infusorial  Earth,  or  Earthy  Tripolite,  a  very  fine-grained 
earth  looking  often  like  an  earthy  chalk,  or  a  clay,  but  harsh  to  the  feel,  and  scratching  glass 
when  rubbed  on  it  (6)  Randanite,  a  kaolin-like  variety  from  Geyssat  near  Randan,  in  Dept.  Puy 
de  Dome,  and  from  Aigiers,  containing  9  to  10  p.  c.  of  water.  A  deposit  at  Santa  Fiora  in  Tus- 
cany was  made  known  by  G.  Fabbroni  in  1794  (Giom.  Fis.-med.  di  D.  Brungnatelli,  p.  154 ;  Crell's 
Ann.,  iL  199,  1794 ;  Bergmehl  v.  Santa  Flora  Klaprolh,  Beitr.,  vi.  348).  It  cousists  of  a  grayish- 
white,  loose,  mealy  earth ;  Fabbroni  states  that  he  made  bricks  of  it  which  would  float  like  those 
which  Pliny  described  as  made  in  Spain  from  a  sort  of  pumice-like  earth  (xxxv.  49),  and  sup- 
poses the  material  the  same.  Ehrenberg  has  shown  it  to  be  an  infusorial  earth,  (c)  Tripoli 
slate  (Polishing  slate,  Polierschiofer,  Tripelschiefer,  Saugkiesel,  Klebschiefer,  Germ.),  a  slaty  or 
thin  laminated  variety,  fragile ;  G.=l*909— 2*u8.  Often  much  impure  from  mixture  with  clay, 
magnesia,  ozyd  of  ux>n,  etc.  (d)  Alumocalcite  (fr.  Eibenstock,  Breith.,  Cliar.,  97,  326,  18:^2)  is  a 
milk-white  material,  having  a  hardness  of  only  I  to  1^ ;  G. = 2*  174 ;  it  may  be  a  variety  of  tripolite, 
eontaining  a  little  lime  and  alumina. 

Analyses:  1,  Klaproih  (Bettr^  iL  161);  2,  y.  Kobell  (Ohar.,  252,  1880);  3-6,  Damoor  (BoU.  G 
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Ft.,  n.v.  162,  1848);  Y,  Klaproth  (L  a,  iv.  1 56) ;  8,  id.  (ib.,  ii,  167);  9,Forchhaininer(Pogg., 
831);  10,  G.  J.  Bruah  (ThiR  Miu.,  152,  1854);  11,  Klaproth(L  a,  T.  29);  12,  id  (ib.,  ii  154);  13, 
Tschermak  (Ber.  Ak.  Wien,  xiil  881);  14,  Wrightson  (Ann.  Ch.  Pharm,  liy.  858);  15,  Stacke 
(NoseBeschr.  vulk.,  Foss.,  73);  16,  Forchhammer  (1.  c.);  17,  18,  Damour  (L  c.);  19,  Elaproth 
(L  o.,  ii  160) ;  20.  2 1 ,  Y .  d  Mark  (Verb,  nat  Ver.  Bonn,  ix.  1852) ;  22,  Wertbeim  (Bamm.  Min.  Cb., 
133);  23,  G.  J.  Brush  (This  Min.,  691,  1850);  24,  J.  L.  Smith  (Ahl  J.  ScL,  xr.  435);  25,  KJap- 
roth  (L  c,  ii  165);  26,  27,  R  Brandes  (Nogg.  (]^b.  Rb..Westph.,  i  338);  28,  Y.  d  Maik  (L  a); 
29,  Klaproth  (i  a,  ii  162);  30,  Beudant  (Tr,  u.  18). 

81,  Damour  (I  c.) ;  32,  Schoffgotsch  (Fogg.,  Izyiii  147);  88,  Damour  (La):  34,  Budiolz  (GehL 
J.,  i  202,  viii  1T6) ;  36-38,  Damour  (L  a) ;  39,  Klaproth  (L  a) ;  40,  Kersten  (Schw.  J.,  IxyL  25) ;  41, 
Forchhammer  (Fogg.,  zxxv.  331);  42,  43,  Bickell  (Ann.  Oh.  Pharm.,  Ixz.  290);  44,  PaUiaon 
(Phil.  Mag.,  111.  XXV.  495);  45,  MaUet  (ib.,  IV.  v.  285). 

46,  Elaproth  G-  c.,  vi  348);  47,  48,  Foumet  k  Salvetat  (Ann.  Gh.  Phys.,  IIL  xxiv.  348);  49, 
Baumann  (Ramm.  Min.  Gh.,  136);  50,  B.  Hoffmann  (J.  pr.  Cb.,  xc.  467);  51,  Hansteia  k  Schnlti 
(Ann.  Oh.  Pharm.,  xcv.  292);  52,  Kuhhnann  (ZS.  nat  Yer.  Halle,  viii  478);  58,  Klaproth  (L  c, 
y.  112);  54,  55,  Bucholz  (Leonh.  Tasch.,  yi  5,  8);  56,  Kersten  (F^ie^b.  Mag.  Orjkt,  Heft  5): 


1.  Ozorwenitza,  precious  opal 

2.  "  " 

8.  "        G.=2029 

4.  Mexico,  limpid,  G.=2-029 

5.  "      chatoyant,  G.= 2*024 

6.  "*  " 

7.  Zimapan,  Fire-opal 

8.  Kosemiitz,  miUiw, 

9.  Faroe,  Fire-opal 

10.  (^Jeorgia,     "      G.=2b7 

11.  Moravia,  gray 


12. 
13. 
14. 
15. 
J6. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
20. 
27. 
28. 
29. 
30. 


Hubertsburg,  BydropJiane 
Thebes,  " 

Schiffcnberg,  Semi-opai 
lianau  " 

Faroe,  Cacholong 
Iceland,  Rtsinopal,  G.= 2*095 
Mexico,  " 

Telkebanya,  " 
Roseuau,  ywh.-broton 

"         w.  cxt  of  last 
Merouitz,  gjifi.'hrown 
Vourla,  gyh.-green,  G. =2*054 
Harmanjick,  Rtnnopal 
Menil-Moutaut,  Menilite 
Oberkassel,   Wood-opcU 
Quegstein,  Siebengeb. 
Steiizelberg,  Jaspopal 
Telkebanya,        " 
Jasztraba,  Hung." 


ti 


90 

89-06 

93-90 

'91-12 

'89-90 

'93-95 

92-00 

98-75 

88-73 

91-89 

85 

93-13 
85-8 
90-20 
82-75 
95-32 
[92-03] 
[95-4<iJ 
93-5 
91-82 
89-64 
83-73 
[94-9] 
92-0 
85-5 
93-01 
86-00 
88-28 
43-5 
47-81 


£[       &       Fe      Cla     ]^a     & 


10 

10-94 
6-10 
8-88 

10-10 
6-05 
7-75 

[1-05] 
7-97 
5-84 
8» 

5-25 

8-4 
2-78 

lO-OO 
3-47 
7-97 
4-60 
6  0 
5-61 
6-08 

11-46 
5-1 
416 

ll-0»» 
4-12 
9-97 
5-rt7 
7-5 

13-17 


0-10 
0-99 
1-40 
3 

1-62 

1-86 
3-50 
O-lO 


0-25 
0-10 


1-75 


0-49          0' 
-Mg  0-92 


84 


Jilg  4-9 

4-11  •'0-86  0*90 

S-0()(5a0'26 

0-06    0-06 


0-60g0  31 


0-14 
0-27 


1-0       - 

2-l5Mg018- 
4-94  "  0-17" 
3-58  6a  1-57- 


1-0 
012 
0-50 
0-31 

093 


fig  3-0  - 
0-5        0-5     - 

0-37     - 

8-60     - 

5-58fig  016- 

470       - 

3809    - 


=100  Klaproth. 

=100  KobeU. 

=100  Damour. 

=100  Damour. 

=  10U  Damour. 

=100  Damour. 
■=100  Klaproth. 

=  100  Klaproth. 
Mg  1-48=100  F. 
=  100-05  Brush. 
,  C  1,  Bit  o-83= 

99  08  Klaproth. 
.=100  Klaproth. 
=  100-1  Tsch. 

10176W. 

=99-50  Stucke. 

0-07,MgO'4=99-5KP. 

=100  Damour. 

=  1 00  Damour. 

— =100Klaproth- 
0-10=100  Mark. 

=100  Mark. 

^,MgO'67  =  10lW. 

=  loo  Brush. 

=99-16  Smith. 

=98-5  Klaproth. 

=99-62  Brandea 

^,S0-20=100-17R 

— =100  Mark. 

=98-0  Klaproth. 

=100  Beudant 


2.  Byaliiej  Fioriie  or  Siliceous  Sinter, 


81.  Waltsch,  Bohem.,  Eyalite 
32.        "  "  " 

83.  Kaiserstuhl  " 

34.  Frankfort,  a.  M.         " 

35.  Azores,  MichaelUe 

36.  Iceland,  Oeyserite 

37.  "  *'        gray 

38.  "  "        white 
89.         "             " 

40.  "  " 

41.  "  " 

42.  «  « 


[96-94] 
95-6 

[96-99] 
9200 
82-29 
87-67 

[92-69] 

[91-23] 
98-0 
94-01 
84-43 
88-26 


3-06 
3-0 
3-01 
6-33 
16-35 
10-40 
7-41 
8-97 


=100  Damour. 

—  0-8     0-2      =99-6Schaffg. 

—    =100  Damour. 

—    =98-38  Buchola 

•36      «r.      =100  Webster. 

0-71  0-40   0*82    tr.  =100  Damour. 

=  100  Damour. 

—    — =lo0  Damour. 

=100  Klaproth. 

— •    =99  81  Kerst 

0-70        0-92,  Mg:  l-«>6  Forciih. 
0*29   0*11    0-11/S  2-49=100  3 


1-5 
1-70 
3-07 
0*69 
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43.  Iceland,  GeyseriU 

44.  N.  Zealand,     *'    G.=1'968 

45.  '*  " 


Si 

91-56 

77-35 
94*20 


5-76 

7-66 
3-06 


Si 
1-04 

9-70 
1*58 


Fe      Oa     ^a      & 

018    0  33    0-16    0-19,  §0-31,  Mg  0-41 

•-=100  BickolL 

3-72    1-74    =100-17  Pattis. 

0-17     tr.      0-85«  =99-86  Mallet. 


3.  TripcHiU,  Infuaorial  Earthy  Floaisione. 


46.  Santa  Flora,  BtrgmM 

47.  Gejssat,  RandaiUU 

48.  Algiers,         ** 

49.  Bilin,  Tripolite,  G.= 1-862. 
60. 


(( 


It 


51.  Liineberg,  Earth 

52.  Ebetorf;         •* 

53.  Mauritius,  Kiesdgvhr 

54.  Paris,  Q.  neclique,  lighter 
O.i.       "  "        beayier 
56.  Eibenstock,  AlumocalcUe 


79 

87-2 

80-00 

87-58 

80*;ie 

87-86 

90-86 

72*0 

940 

91-0 

86-60 


12 

loO 
9-00 
8-89 

lO^U 

8-43 
9-01 
21-0 
5-0 
6-0 
400 


5  3  

200  0-8^ 

1-41      0-55  0-56 

2-04  109 

5*40  0.44 


0-13      0-73    0-75*  

0"i9      0-23    016»  

2-5        2-5       

0-5  

0-25        'iLgtr,  

2-23     —  Oa  6-25  


—    =99  Klaproth. 

—    =100Pournet 

200^  ins.  §6-48=100  a 

Mg  0-30=99-90  Bau. 

ir.     0-30,  Mg.  0-43^,  Org. 
1 -30=99-08  Hoffmann. 
,Org.  2-28=100-18  H. 

,ftg0o-oy=ioo-64K. 

— =980  Klaproth. 

=99-5  Buftholz. 

OaC  200=99-25  B 
— =99*08  Kersten. 


>  Sofmewhat  ammontaaU.     b  WUh  Bocoe  oarbonaeeoos  matarloL     c  Na  CL    d  With  ■ona  mafnealA.    *  Carboaat« 
of  lime.    (  AIm>  ammonia  0*01. 


lie  of  Salvetat  (anal.  48)  corresponds  to  the  formula  Si'  It  (=§i  90*9,  'A  9*1)  when  dried  at 
1  Si*  tr  (=Si95-3,  ft  4-7)  when  dried  at  100'  C.  The  precious  opal  of  Hungary,  analyzed 


Raadaniie 

16*0.,  and 

by  T.  Kobell  (anaL  2),  lost  7*5  p.  c.  ou  drying  at  a  low  hoat^  and  the  rest  of  the  water,  or  8*44  p.  c., 

on  ignition. 

Pyr-f  eto< — Yields  water.  B.B.  infusible,  but  becomes  opaque.  Some  yellow  varieties,  con- 
taining ozyd  of  iron,  turn  red. 

dba. — Occurs  filling  cavities  and  Assures  or  seams  in  igneous  rocks,  porphyry,  and  some  metal- 
lic veins.  Also  imbedded,  hke  fiiut,  in  limestone,  and  sometimes,  like  other  quartz  concretions, 
in  argillaceous  beds ;  also  formed  from  the  siliceous  waters  of  some  hot  springs ;  also  resulting 
from  the  mere  accumulation,  or  accumulation  and  partial  solution  aod  solidification,  of  the  siliceous 
shells  of  infusoria — wldch  consist  essentially  of  opal-silica.  The  last  mentioned  is  the  probable 
source  of  the  opal  of  limestones  and  argillaceous  beds  (as  it  is  of  fiiut  in  the  same  rocks),  and  of 
part  of  that  in  igneous  rocks.  It  exists  in  most  chalcedony  and  fiiut  Being  like  quartz  in  origin, 
it  is  natural  that  the  two  should  be  often  mixed  together.  Common  opal  and  hyalite  are  products 
of  the  decomposition  of  a  Roman  cement  at  the  hot  springs  of  Plombieres  in  Franco. 

Predous  opttl  occurs  in  porphyry  at  Czerwenitza,  near  Kashau  in  Hungary,  at  Frankfort,  and  at 
Gracias  a  Dios  in  Honduras.  Fire  opal  occurs  at  Zimapau  in  Mexico ;  Faroe ;  near  San  Antonio, 
Honduras.  Carmnon  opal  is  abundant  at  Telkcbanya  in  Hungary;  near  Perustein,  Luckau, 
and  Smrezet  in  Moravia ;  in  Bohemia ;  at  Kosemiitz  in  Silesia ;  Hubcrts«burg  in  Saxony ;  Stanzel- 
berg  and  Quegstein  in  Siebengobirge ;  Steinheim  near  Haiiau ;  in  Far<)e,  Iceland ;  the  Giant's 
Causeway,  and  the  Hebrides ;  also  witliin  ^  m.  and  to  the  S.W.  of  the  watering-place  at  Vourla, 
the  harbor  of  Smyrna,  along  with  yellow  jasper  and  homstone,  imbedded  in  a  low  ridge  of  yel- 
lowish compact  limestone ;  of  a  wtix-yellow  and  grayish-green  color,  occasionally  white,  at  the 
Giant's  Causeway.  Hyalite  occurs  in  amygdaloid  at  Schemnitz,  Hungary;  in  clinkstone  at 
Waltsch,  Bohemia.  Wood  opa'  forms  large  trees  in  the  pumice  conglomerates  of  Saiba,  near  Neu- 
sohl ;  Kremnitz,  Hungary ;  Faroe ;  near  Hobart  Town,  Tasmania ;  and  in  many  other  regions  of 
igneous  rocks. 

The  Luneberg  earth  ooutains  many  species  of  infusoria,  and  is  10  to  18  ft  thick. 

In  U.  S ,  hyalite  occurs  sparingly  in  N.  York,  at  tlie  Phillips  ore  bed,  Putnam  Co.,  in  thin  coat- 
ings OD  granite ;  rarely  in  N.  C,  Cabarrus  Co.,  with  the  auriferous  quartz ;  in  Georgia,  in  Burke 
and  Scriven  Cos ,  lining  cavities  in  a  siliceous  shell-rock  ;  in  Washington  Co.,  good  fire  opal ;  at 
the  Suanna  spring,  Florida,  small  quantities  of  siliceous  sinter. 

The  piecious  opal,  when  large,  and  exhibiting  its  peculiar  play  of  colors  in  perfection,  is  a  gem 
of  high  value.     It  is  cut  with  a  convex  surface. 

233.  Jenzsceite. — A  second  modification  of  amorphous  silica  is  mentioned  above  (p.  194)  ^3 
aunounced  by  G.  Jenzsch.  The  facts  may  receive  other  explanation.  For  the  present  the  opals 
supposed  to  represent  it  may  bo  included  under  the  above  name.  The  characteristic  is  a  specific 
gravity  of  2*6,  like  quartz-silica,  while  soluble  in  a  hot  solution  of  caustic  potash.  The  kinds  here 
referred  U)  are  a  white  cacholong  from  Hiittenberg  in  Carinthia,  G.= 2*591 ;  from  Hutberg,  near 
Weissig,  in  amygdaloid,  G.=2-6:^3  — 2-647  ;  from  the  porphyry  of  Regensberg,  G.=2  620;  from 
Brazil,  G  =2*596.  They  are  generally  associated  with  chalcedony,  and  Jenzsch  regards  them  as 
a  result  of  itir  alterstiao. 
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n.   TERNAKY  OXYGEN  COMPOUNDS. 

1.   SIUOATES. 

A.    ANHYDROUS  SILICATES. 

The  following  are  the  general  subdi visions  of  the  Anhydrous  Silicates : 

I.  BisiLioATBS.    Oxygen  ratio  for  the  bases  and  Silica  1  :  2. 

n.   Unisilioates.    Oxygen  ratio  for  the  bases  and  Silica  1 :  1. 

in.  SuB^iLicATES.  Oxygen  ratio  for  the  bases  and  Silica  1  :  less  than 
1 ;  mostly  1  :  f ;  but  also  1 ':  J,  and  1  :  J. 

These  subdivisions  are  essentiallv  the  same  that  were  brought  forward 
in  the  last  edition  of  this  work.  The  section  of  Tersilicates  has,  however, 
disappeared,  the  species  hitherto  arranged  under  that  head  being  proved  to 
have  no  existence ;  and  the  few  Sesquisilicates,  and  the  Micas  and  Feld- 
spars, are  added  to  the  Unisilicates. 

OonsUUUum  and  Formulas  of  Silicates.— The  bases  in  the  Silicates  oomprise  various  elements 
of  Series  L  (see  p.  2)  in  their  different  states  of  oxydation,  protoxyd,  sesquioxyd,  or  deutoxyd,  and 
possibly  tritoxyd ;  namely,  K,  Na»  Li,  Th,  Cs,  II,  Ba,  Sr,  Ca,  Mg,  Ce,  La,  Di,  Fe,  Mn,  Cr,  Al,  and 
rarely  also  Zn,  Ni,  Co,  Ti ;  and  in  a  few  cases  boron,  of  Series  II.,  in  the  tritoxyd  state.  Tlie  ele- 
ment sUicon  is  so  strongly  negative,  that  in  its  oxygen  combinations  all  other  elements  present 
are  relatively  basic. 

The  basic  elements  enumerated,  when  in  the  same  state  of  oxydation,  are  mutually  replaceable ; 
and,  as  the  analyses  beyond  illustrate,  8  or  10  often  occur  in  the  same  compound,  combined  either 
in  simple,  or  indeterminate,  ratios.  But  while  in  general  thus  replacing  one  another,  there  are 
certain  groups,  as,  for  example,  the  Feldspar  and  Scapolite,  in  which  A\  is  not  replaced  by  Fe, 
nor  Oa,  Na,  K  by  Mg,  or  Fe,  the  presence  of  the  latter  ingredients  being  an  irregularity,  and 
proof  of  mixture  or  alteration. 

The  basic  elements  are  also  mutually  replaceable  when  in  different  states  of  oxydation,  under 
the  law  that  parts  equal  in  power  of  combination  with  oxygen  are  equivalent  or  isomorphous , 
that  is,  the  replacing  power  equals  the  combining  power.    Thus  3  R  0  (=R'  0'),  R^  0',  ^  R  0^  (  = 

R  J  C),  J  R'  0',  R  C  are  replaceable ;  and  so  also  are  R'  0''  (= 2  R  0),  and  R  0" ;  for  the  basic  metal 
is  combined  with  an  equal  amount  of  oxygen,  3  atoms  in  the  former  group,  and  2  in  the  latter. 
The  basic  metals  of  these  different  oxyds  by  themselves  represent  so  many  different  states  cor- 
responding to  the  states  of  oxydation,  and  are  therefore  equivalents  in  combination.    The  above 

formulas,  if  divided  by  3,  become  reduced  to  the  protoxyd  form  R  0,  Ri  0,  R^  0,  Ri^  0,  Ri  0,  and 

the  expressions  for  the  different  states  of  the  basic  metals,  to  R,  Ri,  Ri,  R^,  Ri.  The  first  three 
of  these  states  have  been  denominated  in  a  note  to  page  2,  and  in  the  Introduction,  p.  xv,  the 
alpha^  beta,  and  gamma  states;  the  expressions  are  correspondingly  written  nR,  /!^R,  >R,  /R,  <R. 
aRO  equals  RO,  or  a  protoxyd.  So  also  /?R  0=^(R'  0*),  or  a  third  of  a  sesquioxyd;  yR  0= 
i  (R  0'),  or  half  of  a  deutoxyd ;  and  eR  0=^  (R  0*),  or  one-third  of  a  tritoxyd  «R,  i^R,  yR,  (5R, 
cR,  are  mutually  replaceable,  or  equivalent  in  substitutions. 

The  BisiliccUes  come  under  a  single  general  formula,  which  may  either  have  the  form  A,  or  thai 
of  B.    The  a  is  here  dropped,  it  being  unnecessary. 

A-  (R»,  fi,  Ui,  ft)  Si»  B.  (R  0,  PB.  0,  yR  0,  «R  0)  Si 
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The  UnisiUcaies  have  the  corresponding  formula: 

A.  (R»,  fi,  n%  ft)'  Si'  B.  (R  0,  0B,  0,  yR  0,  cR  0)'  Si 

As  deutozjds  and  tritozyds  occur  as  bases  only  in  a  few  minerals,  these  general  formulas  fol 
the  ordinary  species  are : 

Biflilicates        A.  (fi',  fi)  Si'  B.  (R  0,  0^  0)  Si 

UnisUicates  (fl^  fifSi'  (R  0,  I3B,  0)  Si 

If  the  latter  formulas  (B)  be  multiplied  by  3,  after  substituting  the  value  of  /?  R,  they  becomt 
the  exact  equivalent  of  the  former ;  but  they  are  not  necessarily  the  better  for  this  multiplication, 
because  chemistry  is  not  yet  able  to  decide  positively  whether,  in  the  diflferent  oases,  the  multi- 
pHer  should  not  rather  be  6,  9,  or  some  other  number. 

In  the  new  sysitrn  of  chemistry  the  formulas  of  the  Bisilicates  and  Unisilicates,  in  their  most 
general  form,  are  written  in  the  following  manner,  essentially,  by  writers  on  the  subject,  except 
that  the  letter  R  is  here  used  witli  the  Greek  letters  to  express  the  metal  in  the  different  states 
of  ozydation :  * 

Bisilicates  Si  O )  ^wt  Unisilicates  Si )  ^4 

B«,R,i5R,  yftf^  R«,«,^«,y»f^ 

These  formulas  may  be  more  conveuiently  written  in  a  single  line,  as  follows ;  and  to  fadlitate  a 
comparison,  the  formulas  of  the  older  system  are  here  added  : 

Old  system.  Old  system  modified.  New  system. 

Bisihc^tes  (ft',  «)  Si*  (RO,  HB.  0)  Si  Si  ejOaKR,  «,  m) 

Unisilicates  (ft',  «)'  Si'  (RO,  0B.  0)'  Si  Sije^liRa.ft,  /t?ft). 

By  means  of  fractions  prefixed  to  the  Rs  or  fls,  the  ratios  of  the  constituents  may  be  expressed, 
as  in  the  older  formulais. 

The  Svhsilicaies  -vviTj  in  formula  according  to  the  varying  ratios,  as  presented  beyond  (p.  362) 
The  only  silicates  having  the  basic  metals  in  the  sesquioxyd  state  alone  occur  among  the  Subsili* 
cates. 

Besides  the  silicates  tliat  are  obviously  Bisilicates  and  Unisilicates,  there  are  others  whicli, 
while  bisilicate  or  unisilicute  in  type,  contain  a  surplus  of  silica  in  serial  ratios. 

The  Feldspar  group  is  remarkable  for  its  unity  in  crystallographic  and  all  physical  characters, 
evincing  the  profoundcst  isotypism ;  and  yet  the  oxygen  ratio  for  the  bases  and  silica  varies  from 
1 :  1  to  1 :  3.  The  fact  that  all  the  essential  charactera  of  a  Feldspar  appear  in  their  perfection 
uuder  the  unisilicate  ratio  shows  that  the  amount  of  silica  of  a  Unisilicate  is  all  that  is  required 
to  make  a  Feldspar,  and  hence  that  the  type  is  strictly  unisilicate ;  and  further,  that  the  excess  of 
silica  must  exist  in  the  species  in  some  state  consistent  with  conformity  to  the  unisilicate  tjrpe. 
The  amount  of  silica  in  the  species  of  the  Feldspar  group  increases  with  the  increasing  proportion 
of  alkali  in  the  mineral,  from  anorthite,  a  Unisilicate  witfiout,  usually,  any  alkali^  to  albite  and  ortho- 
clase,  literal  Trisilicates,  with  the  protoxyd  bases  solely  alkdline. 

The  Micas  vary  in  the  same  way,  being  unisiUcate  strictly  in  the  species  containing  the  least 
alkali,  and  having  a  higher  proportion  as  the  alkali  increases,  and  the  highest  in  the  lithia  micas, 
hi  one  of  which  the  ratio  is  1 :  2.  The  Meionite  section  of  the  Scapolite  group  is  in  meionite  strictly 
unisilicate,  without  alkali,  while  mizzonite  has  much  alkaU  and  more  siUca  in  proportion  than 
meionite,  and  marialite  (which  like  mizzonite  is  hardly  distinguishable  from  meionite  in  crystallo- 
graphic or  physical  characters)  is  bisilicate,  with  the  alkali  constituting  much  the  larger  part  of  the 
protoxyd  bases.  The  Scapolite  section  of  the  Scapolite  group  illustrates  the  same  point.  The 
special  ratios  for  this  and  oach  of  the  preceding  groups  are  stated  in  the  general  remarks  preceding 
the  section  on  the  Unisilicates. 

Among  Bisilicates,  spodumene  is  closely  related  to  the  Pyroxene  group  in  crystallization  and 
other  characters,  including  the  oxygen  ratio  for  the  bases  and  silica,  although  alumina  and  lithia 
are  prominent  constituents.  Felalite  has  the  same  crystallization  (as  shown  by  Descloizeaux)  and 
the  same  constituents  as  spodumene,  and  therefore  is  also  pyroxene-like  in  its  fundamental  diar- 
acteristics ;  and  yet  it  contains  twice  the  proportion  of  siUca,  the  oxygen  ratio  for  ft,  I&,  Si  in 


*  R^  stands  for  2  of  a  monad  element,  as  potassium,  sodium,  lithium,  thallium,  csesium,  rubi- 
dium, hydrogen,  and  U  for  other  basic  elements,  as  ab^ady  explained.  See  also  Am.  J.  Sci.,  IL 
xUv  252,  261,  and  Introd.,  p.  xv. 
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spcKlun^no  being  1:4:  10,  and  in  petalite  1 : 4:  20,  a  contrast  of  great  interest  in  tbis  connect  on, 
«s  Tvmarked  by  Descloizeaux.  The  amount  of  silica  in  spodumene  shows  what  is  essential  to  the 
Ivpe,  and  therefore  proves  that  both  are  essentially  BisiUcates.  It  differs  from  petalite  in  that 
tiw*  protoxjd  bases  include  a  little  lime  and  protoxyd  of  iron  (about  on^'twelflh  of  all  the  protoxyds, 
(K>m  the  average  of  the  best  analyses,  those  of  Rammelsberg,  Ilageu,  and  Smith  &  Brush),  while 
in  potaKte  tliey  are  purely  alkaline.* 

The  i?Vldspars,  Micas,  and  the  Meionite  and  Scapolite  groups  are  examples  of  a  surplus  of 
silicu  in  species  under  the  unisilicate  type,  and  the  Spodumene  group  under  the  bisilicate.  In  each 
the  alkali  present  appears  to  be  the  determinative  cause.  The  surplus  silica  above  what  the  type 
nHjuires  may  have  one  of  the  two  following  conditions :  Either  it  may  be  (1 )  part  basic  {half  of  it 
under  the  unisilicate  type,  and  one-third  of  it  under  the  bisilicate  type) ;  or  it  may  he  {2)  all  acceS' 
tory  silica.  The  formula  of  albite,  under  the  unisilicate  type,  to  whidi  it  is  shown  above  to  be* 
long,  would  be  as  follows,  according  to  these  two  methods : 

Ist  method        rt^V+l3tl+iSi^)»Si»,    or    Si|e4HNa,+f/?Al+tySi)a 
2d  method        (i  Na»  +  }  Xl)«  Si' + 3  Si,     or    Si|04|(i  Na,  +  J  0M) + Si  0), 

For  other  examples  see  the  formulas  of  the  XJnisUicates  beyond  (p. 

]«Vom  the  facts  here  explained  it  follows  that  the  Mica  and  Feldspar  groups  should  be  annexed 
entire  to  the  section  of  UiiisiUcatos ;  and  petalite  to  the  section  of  Bisilicates.  The  intermediate 
siUcates  are  thus  mostly  disposed  of  without  the  provisiou  of  other  sections.  lolite  has  the  0 
ratio  for  bases  and  silica  of  muscovite  (or  1 :  1^),  and  its  excess  of  silica  above  that  of  the  Unisil- 
icates  may  be  of  the  same  nature  as  in  that  species.    The  case  of  nepheUte  may  be  similar. 

The  hydrous  species  of  silicates  are  here  separated  from  the  anhydrous,  as  in  other  divisions  in 
the  dascificatiou,  because  the  course  seems  most  convenient  in  the  present  imperfect  state  of 
chemical  science.  There  is  no  criterion  yet  fumislied  for  deciding  upon  the  state  of  the  water 
present,  whether  part,  or  all,  or  none,  is  basic;  and  until  chemists  have  some  means  of  reaching 
safe  conclusions  on  this  point,  the  true  relations  of  the  hydrous  and  anhydrous  species  cannot  to 
any  great  extent  be  positively  made  out.  Moreover  there  is  often  doubt  as  to  whether  the  water 
present  is  simply  hygromotrio  and  accidental ;  or  whether  it  exists  as  a  result  of  incipient  or  ad- 
vanced alteration  of  the  mineral ;  or  whether  it  belonged  to  the  species  from  its  origin ;  and 
these  doubts  still  further  complicate  the  subject. 

In  some  silicates,  as  eudase  for  example,  th9  water  appears  to  be  so  plainly  basic  that  the 
species  have  been  arranged  beyond  with  the  anhydrous ;  and  this  is  the  beginning  of  a  final 
disregard  of  the  distinction  which  will  probably  before  long  be  warranted. 

lu  the  descriptions  of  the  silioates  beyond,  the  chemical  formulas  given  are  those  of  the  old 
system,  as  these  are  equally  intelligible  to  all  chemists.  But  in  the  tables  preceding  the  general 
divisions  of  the  species,  the  new  formulas  are  introduced  as  well  as  the  old. 

Note  on  Vie  Hibtory  of  the  Silicates.  In  the  work  of  the  Swedish  mineralogist  WaUerius,  of  1747, 
silicates  as  such  are  unrecognized,  and  the  only  species  of  those  now  so  called  which  are  descrii)cd, 
are  the  gems  that  passed  under  the  names  cf  emerald,  beryl,  topaz,  hyaemtfi,  chrysobie,  garnet ;  days 
of  various  kinds  and  names ;  miai,  taic,  serpentine,  amianthus,  asbestus,  feldspar,  and  the  couveiiicnt 
pocket  for  various  undetermined  heavy  stones,  named  Corneus — the  IJombdrg  of  the  Swedish 
mineralogist,  and  Jioch4i  de  Corne  of  his  French  translator,  and  which  embraced  Sktorl  {Schorl  of 
the  Germans)  as  a  prominent  part  of  it.  Quartz  (Kieselsten,  or  Silex)  in  its  many  varieties,  with 
opal,  made  up  a  large  part  of  the  non-metallic  division  of  the  science,  occupying  30  pages  out  of 
200.  Feldspar  is  placed  in  the  genus  Spatum,  as  Spatum  pyriviachum  (or  scintillating  spar)  along 
side  of  fluor,  Iceland  spar,  and  heavy  spar ;  and  sapphire  and  the  other  precious  stones  are  iu 
tlie  group  of  Gems.  All  of  these  species  excepting  feldspar  had  special  names  in  Pliny's  time ; 
and  feldspar  is  distinctly  referred  to  in  AgricoLa  as  "  Silex  ex  eo  ictu  ferri  facile  ignis  elicitur,  in 
cubis  aliisque  liguris  intersectis  constans"  (p.  314,  1646). 

Cronstedt's  work  of  1758  includes  with  the  preceding  the  species  Zeolite,  a  recent  discovery  of 
his  own  (1756);  but  adds  no  othertf.  Ho  shows  however  his  acumen  in  making  his  group  of 
KieselrArter  (siliceous  minerals)  to  include  not  only  the  varieties  of  quartz,  but  also  feldspar  and 
the  gems  above  enumerated  (and  his  adding  to  it  the  diamond  is  not  surprising).  Garnet  and 
schorl  are  left  outside,  and  make  the  two  species  of  his  Grana>^Arier ;  Mica  (Glimmer- Arter)  and 
Asbestus  (Asbest-Arter),  with  Ler-Arter  (clay  minerals),  are  the  other  independent  groups. 
Transparent  tourmahncs  from  (IJeylon  were  among  the  gems  of  the  day,  having  been  first  intro- 
duced into  Europe  in  1707  or  before,  but  they  are  not  distinctly  mentioned  by  Cronstedt  or  Wal 
lerius. 


*  Bee  further  on  this  subject  a  paper  by  the  author  in  Am.  J.  Sci^  IL  xliv.  398,  18b  t. 
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The  group  of  Schorl  increased  in  its  varieties  for  the  next  twenty-flye  years,  and  after  that  became 
prolific  in  species,  and  much  of  the  history  of  mineralogy  is  involyed  in  its  various  phases.  The 
following  observations  make,  therefore,  an  introduction  to  the  synonymy  of  many  minerals 
beyond. 

The  Comeus^  or  Ifomburg,  of  Wallerius  included  a  variety  of  hard,  cheap  or  worthless  stones, 
rather  heavy,  mostly  of  dark  colors  from  black  to  dull  green.  The  name  alludes  to  a  resemblance 
to  horn  in  the  aspect  of  some  of  the  kinds.  To  Comeus  folidua  belonged  the  massive,  compact, 
flinty  rocks  of  black  and  lighter  shades ;  also  petrosilex  (or  HaUeflinia  of  the  Swedes,  which 
me9Xi5  false  find)  of  different  shades;  and  massive  hornblende  ("granulis  compactis"),  though  the 
name  hornblende  was,  by  a  mistake  of  its  German  use,  given  by  Wallerius  to  a  black  zinc-blende 
alone.  His  Cornells  fiss His  embraced  lamellar  forms  of  hornblende  and  pyroxene,  and  some  slaty 
rocks.  White  Corneus  crystatliscUus  was  his  Ski6rl,  which  comprised  opaque  tourmalines,  and 
other  prismatic  minerals  of  black,  brown,  green,  and  reddish  colors,  as  hornblende,  aotinolite,  and 
perhaps  pjToxene,  and  at  the  head  of  the  list  basalt,  and  basanite  or  Lydian  stone. 

Cronstedt's  Skorl  made  up  his  genus  Basalies,  and  was  nearly  synonymous  with  the  OometiB 
crystallizatas  of  Wallerius.  Its  varieties  were  belter  defined ;  and  to  massive,  lamellar,  and  colum- 
nar hornblende,  actinolite  and  pyroxene  and  crystallized  opaqne  tourmaline  wore  added ;  and  in  an 
appendix  to  the  species,  cruciform  staurotide.  The  name  Hornblende  is  applied  only  to  the  mas- 
sive  variety  or  rock  which  Cronstedt  made  a  boUj  and  called  Bolta  indurcUis  partiadis  equamosia; 
it  probably  covered  other  similar  stones. 

J.  Hill  in  his  work  on  Fossils,  published  in  London,  and  according  to  the  title  page  in  1771 
(though  de  Lisle  says  it  was  not  issued  until  1772X  says  of  the  "Si  .ds,"  that  *^aa  to  size  we  see 
them  from  that  of  barley  oom  up  to  the  Giant's  Causeway,"  and  the  columns  of  the  latter  he  calls 
*' Irish  Shirl,''  or  '^Basaltes  Hibemicus."  The  gpx>up  contains  also  made  or  chiastolite  fh)m 
Andalusia,  besides  tourmaline,  etc. 

In  the  editions  of  Wallerius  of  1772  and  1778  there  is  a  little  advance  beyond  the  first  as  re- 
gards the  number  and  classification  of  the  species.  Cronstedt  is  followed  in  the  position  of  feld- 
spar, and  in  the  name  "  Basaltes  "  for  the  schorls ;  and  Comeus  is  restricted  to  massive,  fibrous, 
and  coarse  columnar  stones,  among  which  stands  "hornblende"  as  Comeus  spaihosuSf  and 
"  trapp  "  as  Cornt^is  trapezius. 

At  this  period  de  Lisle  brought  crystallography  to  bear  on  the  subject  But  while  making 
known  new  distinctions,  he  did  not  appreciate  their  full  value,  or  the  precision  required  for 
thorough  work.  A,^  a  consequence,  the  group  of  Schorls  (or  Schorls,  as  he  writes  the  word)  in 
his  later  treatise  of  1788,  reached  it«  greatest  extension,  although  in  a  partly  divided  state.  He 
early  pronounced  basaltic  columns  no  crystals,  and  dropped  off  this  excrescence.  He  showed  in 
1772  that  the  gem  tourmaline,  his  Transparent  rhomboidoL  schorl,  was  identical  in  form  with  the 
common  black  schorl.  But  still  he  made  the  Litter  a  distinct  species^  his  Opaque  rJiomboidai  schorl^ 
and  included  in  it,  along  with  black  or  opaque  tourmaline,  crystals  of  hornblende,  aug^te,  octahe- 
drite  from  Oisans,  rutile  (needles  in  quartz),  and,  as  a  white  variety,  thin  twins  of  albite,  whose 
relation  to  feldspar  he  did  not  perceive;  and  even  hexagonal  nepholite  from  Vesuvius  has  a 
passing  remark  under  this  head.  Axinite,  then  a  novelty  from  Dauphiny,  was  made  a  short 
lenticular  variety  of  Transparent  rhomhoidal  schorl,  or  tourmaline,  its  rhomboidcU  planes  proving  to 
his  eye  the  relationship.  Tlie  massive  mineral  called  Hornblende,  or  Boche  de  Come,  referred  by 
Cronstedt  to  Bole,  he  annexes  to  Schorl  as  a  massive  or  semicrystallized  kind,  but  makes  it  a 
separate  species,  Schorl  argiteux,  although  apparently  appreciating  that  it  was  little  entitled  to  the 
distinction.  Schorl  crucifonne  was  his  last  species  in  the  group,  and  to  it  were  referred  both 
andalusite  and  staurolite — the  latter  his  Pierre  de  croix,  with  the  prismatic  angle  of  180°  by  his 
measurement ;  and  the  former,  Ma>t:le  basaJtique,  with  an  angle  of  95".  The  garnets  and  schorls 
were  placed  in  a  common  division,  as  done  by  Cronstedt,  and  garnet  was  made  the  first  species, 
with  tourmaline  the  second,  and  "cruciform  schorl"  the  fifth.  Garnet  included  the  "white 
garnet,"  as  it  was  called,  of  Vesuvius  (leucite),  first  observed  by  Perber  in  1772.  Besides  these 
Silicates,  do  Lisle's  work  has  its  several  groups  of  Gems,  Feldspar,  Argillaceous  Minerals  (em- 
bracing mica,  asbestus,  talc,  serpentine).  Zeolite,  aud  Quartz.  Labradorite,  from  Labrador  (first 
brought  to  Kurope  about  1770),  stands  as  a  variety  of  feldspar,  to  which  it  had  been  referred  by 
Werner;  idocrase,  of  which  many  figures  are  given  by  him  (first  described  and  figured  by 
Cappeler  in  1722),  meionite  (hyacintes  blanches),  from  Somma,  and  harmotome  from  Andreas- 
berg  (his  hyacinte  blanche  cmci/onne,  made  calcareous  spar  by  v.  Born  in  1776,  who  first  meutions 
and  lisrures  it,  but  a  hyacinth-like  siliceous  species- by  Bergmann  in  1780),  are  placed  with  zircon 
as  kinds  o^  hyacintli. 

After  de  Lisle,  as  cliemistry  and  crystallography  made  progress,  the  disintegration  of  the  great 
Schorl  group  went  rapidly  forward,  until  the  only  thing  left  to  it  was  common  tourmaline;  and 
now  the  name,  once  so  important,  has  become  a  mere  mineralogical  relic.  In  Werner's  system 
of  1789.  as  published  by  Iloffraann  (Bergm.  J.,  i.  369,  1789),  Schorl  includes  only  the  species 
Tournialiuo  as  it  now  stands.  The  Kitselarien,  or  Siliceous  species  (commencing  wiili  the  diamond 
still),  comprised  the  difTcreut  gems ;  among  which  stands  chrysoberyl  (the  modern),  and,  as  distinct 
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Bpecies,  axinite,  prehoite,  hornblende  of  various  kinds,  with  feldspar,  mica,  chlorite,  the  clays 
etc. ;  while  under  Tblkarten,  or  Magnesian  species,  there  are  kyanite,  actinolite,  with  asbcstu8, 
talo,  serpentine,  nephrite,  etc. 

Silica  was  first  proved  to  be  a  chemical  constituent  of  many  mineral  species  by  Bergmann ;  and 
in  his  Opuscula  (1780)  and' his  Sdagraphia  Regni  Mineralis  (1782)  he  distinguishes,  after  analyses 
by  himself  (made  by  fusion  with  potash,  a  method  of  his  own),  the  following  minerals  as  siliceoug 
compounds  of  alumina,  with  or  without  lime  or  magnesia,  namely,  topaz,  emerald,  garnet,  schorl 
(black  tourmaline X  hornblende,  mica,  zeolite  from  Iceland,  feldspar,  and  the  clays ;  and  as  es8en> 
tially  magnesian  silicates,  containing  lime  and  a  httle  iron,  and  little  or  no  alumina,  actinolite, 
asbestus  (mountain  cork  and  mountain  leather^  amianthus,  steatite.  These  were  the  investiga- 
tions that  commenced  the  disbanding  of  the  schorls,  and  before  Werner's  system  of  1789  wae 
published,  many  other  analyses,  more  or  less  imperfect,  had  already  been  made  by  Wiegleb, 
^laproth,  Achard,  Heyer,  Mayer,  Hopfner,  Pelletier,  and  other  chemists  of  the  day. 

The  word  Schorl  of  the  Germans  has  been  supposed  to  be  derived  from  the  name  of  a  locality 
of  the  mineral,  8chorlau  (meaning  Schorl-village)  in  Grermany.  But  Prof.  Naumann  says  (m  a 
recent  letter  to  the  author)  that  it  is  more  likely  that  the  name  is  a  miner's  term  of  unknown) 
origin,  and  that  the  village  g^t  its  name  from  the  occurrence  there  of  the  schorl  Some  GermaD 
mineralogists  have  pronounced  it  of  Swedish  origin,  and  as  first  used  by  Cronstedt.  But  it 
occurs  in  Bruckmann's  Magnalia  Dei,  published  at  Braunschweig  in  1727,  on  page  175,  where  it 
is  spelt  schirL  Jt  exists  also  stUi  earlier,  as  the  author  has  found,  in  Ercker's  Aula  Subtorranea, 
first  published  in  1595,  shurl  and  wolfram  being  spoken  of  as  among  the  rejected  material  in 
auriferous  washings;  and  again  in  the  yet  older  work  of  Gesner,  De  Rerum  Foss.  etc.,  15G5,  p. 
87,  where  schurl  (misspelt?  schrul)  is  given  as  the  German  for  ''  Lapilli  nigri  steriles  "  of  a  t'n  vein, 
which,  "quando  cum  lapUlis  plumbi  candidi  [or  tin]  coquuntur  plumbum  consunmnt,"  etc.; 
again,  in  Matthesius's  Sarepta,  1562,  in  the  i*th  "Predigt,"  where  "Schurl"  is  quite  fully 
described,  and  also,  in  the  next  paragraph,  **  WollTrumb."  The  name  Schorl  (or  Schurl)  was  at 
that  time  used  quite  indefinitely  for  the  sterile  (or  metallurgically  worthless)  black  little  stones 
("nigri  lapilli  ")  accompanying  tin  ore  and  gold,  especially  the  former;  and,  as  they  were  among 
the  refuse  of  the  ore-wa^hiugs.  Adelung  suggests  that  Schorl  may  have  come  from  the  old  Ger- 
man word  iSchor,  meaning  impurities,  or  reftcse. 

General  Pyrttgnosi ic  Characters  of  the  Hitic^/es.  In  the  systematic  pyrognostic  examination  of 
BOicates,  the  following  points  should  be  particularly  noticed : 

1.  If  in  the  closed  ihbe  the  substance  prove  hydrous,  the  water  given  out  should  be  tested  as 
to  whether  it  is  acid  or  alkaline.  If  acid,  this  may  bo  evidence  that  the  mineral  contains  fluorine ; 
and  if  alkaline,  that  possibly  the  substance  is  an  altered  mineraL  In  the  former  case,  the  water 
should  be  (a)  tested  with  Brazil-wood  paper;  (6)  the  tube  should  be  carefully  observed,  to  ascer- 
tain whether  it  has  been  dimmed  or  etched  by  the  action  of  the  fluorine ;  and,  further  \c\  the  test 
for  fluorine,  by  fusing  in  the  open  tube  with  salt  of  phospliorus,  should  l)e  employed. 

2.  In  the  examination  B.B.  on  cJiarcoal  it  should  bo  noted  that  sihcates  coutnining  much  iron 
become  magnetic;  and  silicates  of  the  oxyds  of  iron,  copper,  etc.,  yield  metallic  buttons  on  fu.^ion 
with  soda. 

3.  In  examining  the  mineral  in  Hie  platinum-pointed  forctjis^  it  should  always  bo  treated  in  O.F. 
to  ascertain  (a)  whether  it  imparts  a  color  to  the  flame ;  and  {b)  its  fusibility,  remembering  that 
some  silicates,  infusible  in  O.F.,  become  fusible  by  a  reduction  of  their  bases  to  a  lower  slate  of 
oxydation  in  R.F.  It  is  to  be  noted  that  (c)  only  infusible  and  light-colored  silicates  can  be  tested 
for  alumina  B.B.  with  cobalt  solution,  since  all  fusible  silicates,  not  containing  metallic  oxyds,  give 
a  cobalt-blue  glass;  (d)  a  small  amount  of  soda  in  a  silicate  may,  by  the  intense  yellow  color  it 
imparts  to  the  flame,  mask  a  much  larger  percentage  of  potash  or  other  alkali,  as  in  the  case  of 
some  varieties  of  potash-feldspar  (orthoclase) ;  (c)  when  sihcates,  like  hornblende,  pyroxene,  or 
garnet,  contain  various  isomorphous  bases,  the  fusibility  of  the  species  has  a  wide  range ;  in 
garnet,  for  example,  it  varying  from  the  easy  fusibility  of  almandine  to  the  iufusibility  of  ouvaro- 
vlte  I  (/)  8  ^©w  sihcates  react  alkaUne  after  ignition  or  fusion. 

4.  In  treatmerU  with  tliejlunes,  it  is  to  be  noted  (a)  that  most  silicates  are  dissolved  in  soda  with 
effervescence,  {b)  If  sulphur  or  sulphuric  acid  is  present,  the  mineral  gives  in  R.F.  a  sulphid 
which  reacts  for  sulphur  when  moistened  and  placed  on  a  surface  of  silver,  (c)  Borax  dissolves 
silicates ;  and  if  they  contain  metalUc  oxyds,  the  nature  of  these  oxyds  may  be  determined  by 
treatment  in  O.F.  and  R.F.  (d)  Salt  of  phosphorus  decomposes  almost  all  sihcates,  dissolving  the 
bases,  and  leaving  a  gelatinous  skeleton  of  msoluble  silica ;  and  if  metallic  oxyds  are  present,  the; 
may  also  impidrt  a  characteristic  color  to  the  bead  in  O.F.  and  R.F. 
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ABBANGEMENT  OF  THE  SPECIES. 

L  AMPHIBOLE  GROUP.    Crystallization  anisometric^  either  orthorhombic  or  dinohedral,  and 
aiurlo  of  prism  not  120°. 

(1)  Pyeoxenb  Subgboup.    /a  7=86**— 88".    Composition  ft  Si,  or  (ft*,  fi)  Si';  and  when  both 
ft  and  S  are  present,  ratio  of  B' :  l!=8 : 1  to  1 :  2. 

a.  Crystallization  orthorhombia    Optic-axial  plane  normal  to  a  diagonal  section ;  one  bisectrii 
normal  to  the  base.    Contain  little  or  no  lime. 

234.  Enstattte  ilgSi  SieiOslMg 

236.  Htpebstdenb  (fig,  te)  Si  Si  0|0 JMg,  Fe 

236.  DiACLASiTB  (Mg,  f^e,  6a)  Si  Si  0|Oa|Mg,  Fe,  ea 

b.  Crystallization  monoclinia    Optic-axial  plane  normal  to  a  diagonal  section;  bisectrix  not 
normal  to  the  base. 

a  Bases  mainly  or  wholly  protozyds;  mach  Ume;  little  or  no  alkali. 

237.  WOLLASTOXTTB  Ca  Si  6iO|ea|6a 

238.  Ptroxene  a.  fi  Si  Si  0|Oa|ft 

B.  ft  (Si,  Xli)  (Si,  /?Al,)e|ea|« 

0  Bases  largely  nesqniozyda ;  little  or  no  lime;  mach  alkali. 

239.  ^GIRITE  (ift»+iPe)Si'  Sie|e,|(i(Na,,R)  +  i/?Fe) 

240.  ACMTTB  (ift»+jPe)Si*  Sie|ej(i(Naa,ft)+}i3Fe) 

c  Crystallization  tridinic.    Optic-axial  plane  not  normal  to  one  of  the  diagonal  sections,  or  to 
the  base. 

241.  Rhodokite  MnSi  SiOIOalMu 

242.  Babingtonite  (}  ft»+ J  Fe)  Si*  Si  efOaKi  fi + i0¥e) 

(2)  Spodumenb  Subgroup.    /a/=86**— 88^    Composition  (ft*,  fi)Si';  and  ft»:fi=l:4;  ft 
=  IS'a,  Li,  with  some  Oa,  te  in  Spodumene. 

243.  Spodumene  (Jft«+til)Si»  Sie|ej(J(Ra,«)+f/?Al) 

244.  Petalitb  a.  (J ft»+ * Xl) Si*+3 Si  Sie|e,|(iRa+t/?Al)  +  Sie, 

&.  (Hifi'+J3fci)+f  Sii)Si«        Sie|e,|(|(iRa+j/?Ai)+tySi) 

(3)  Amphibole  Subgroup,    /a /=  123°— 125"  (corresponding  to  t-2  of  Pyroxene  Subgroup). 
a.  Crystallization  orthorhombic.     Optical  characters  as  under  a  above. 

245.  KuPFFERiTE  MgSi  SiO|09|Mg 

246.  AjTrHOPHTLUTE       (i  Sig + J  J'e)  Si  Si  e|ea|(}Mg + i  Fe) 


2<J8 


OXraBN  CX)MP0CND8. 


(.  CrTStallization  monodinia    Optical  characters  as  under  b  above. 

A  Bu68  maiiily  or  wholly  protoxyds ;  little  or  no  alkali. 


247.  AmphibolbA. 

B. 
0. 

248.  ABirEDSONTTB 

249.  Cbooidolite 


ft  8i  Si  eiOafft 

(ft,fi)Si  SiOIOaKH^H) 

ft(§i,3fciJ)  (Si, /?2Wa)  e|e,|ft 

0  Bases  largely  sesqniozyds ;  much  alkali, 
(i  ft« + f  Pe)  Si>  Si  e|e,|(|  (Na„  «)  +  }  ^Fo) 


Appendix  to  Ampkibole  Qrxm/p 

260.  WiCHTisiTB  rrift»+ill)S' 

261.  Glauoophanh         (Jft»-h|fi)Si* 

262.  SOHDAWALTTB  ?  (^  (liilg,  f'e)*-^  3cl)  Si* 

263.  Taohtlytb 


Si  e|e,|(i  (Na„  R)  + 1  ;ff(Al,  Fo)) 

sie|ea|(i«-4.fi»R) 

Sieie,|(i(Mg,Fe)+i^Al) 


TL  BERYL  GROUP.    CryntaUlzation  hexagonal ;  not  micaceous. 

.     264.  Beryl  (iBe*+i*l)Si*  Si  OlO^Ki  Be  +  i  5A1) 

Sie|ea|i(i(Na„B)  +  4yZr) 


255.   EUDIALTTB 


(ift«+i;iri)Si> 


IlL  POLLUCITE  GROUP.    Crystallization  isometric. 

26rt.  POLLUCTTB  (6s»  Xl)  Sl» 


Si  e|e,|(C82,  /?Ai) 


The  fact  of  the  orthorhcmbic  form  of  some  species  of  the  Amphibole  group  (those  so  character 
ized  above)  was  first  ascertained  by  Descloizeaiix  through  optical  examination.  Uuder  PETALrrH, 
the  formulas  a  and  b  are  those  of  the  two  methods  explained  on  page  204. 


234.  BNSTATrm.  Diallage  metalloide  pt  5".,  Tr.,  1801.  Bronzit  KarsL,  Klapr.,  Gehlen's  J., 
iv.  161,  1807;  Karst,  Tab.,  40,  91,  1808:  Klapr.,  Beitr.,  v.  34,  1810.  Blattrijyer  Anthophyllit 
Wem.,  1808,  Hausm.  Entw.,  1809.  Bronzite.  Chladnite  Shep.,  Am.  J.  Sci.,  XL  ii.  381,  184G. 
Eustatit  Kermg.,  Ber.  Ak.  Wien,  xvl  162,  1855.     Protobastit  A.  Streng.,  ZS.  G.,  xiii.  71,  1861. 

Orthorliombic.  I^  I=sr  and  93°,  Keimgott :  88°  and  92°,  Descloizeaux. 
Observed  ])lanes  :  /,  U^  i-i,  I A  t-i  =  138°  30',  /A  ?:-!=  130°  30'.  Cleavage : 
jT,  easy ;  i-i^  i-e,  less  so.  Sometimes  a  iibrous  appearance  on  the  cleavage- 
Burfoce.     Also  massive  and  lamellar. 

II.=5*5.  G.=3*l  — 3*3;  3*19,  Vosges,  Damonr.  Lustre  a  little  pearly 
on  cleavage-surfaces  to  vitreous ;  often  metalloidal  in  the  bronzite  variety. 
Color  grayish- white,  yellowish-white,  greenish-white,  to  olivo-green  and 
brown.  Streak  uncolored,  grayish.  Double  refraction  positive ;  optic-axial 
plane  brachydiagonal ;  axes  very  divergent. 

Oomp.,  Var. — Mg  Si,  or  (Mg,  ^e)  §i;  the  ^e  atomically  not  over  one-fourth  of  the  protoxyds 
Mg  fSi=Silic}i  60,  magnesia  4o=l00. 

Var.  1.  With  liiUe  or  no  iron ;  Enstatite.  Color  whitn,  yellowish,  grayish,  or  greenish-white ; 
lustre  pearly- vitreous ;  G.=:310— 3*13.  CUadnite^  which  makes  up  90  p.  a  of  the  Bishopville 
meteorite,  belongs  here  and  is  the  purest  kind. 
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2.  Ferriferous ;  Bronziie.  CJolor  grayish-green  to  olive-green  and  brown ;  lustre  of  cleavage- 
surface  adamantine-pearly  to  submotallio  or  bronze-like.  Ratio  of  Mg  to  other  protoxyds  in 
anal.  3,  Wj  :  1 ;  in  4,  8  :  1 ;  in  5,  6^  :  1 ;  in  6, 4^  :  1 ;  in  7,  Sj  :  I ;  in  9,  4J  :  1 ;  m  11  (the  so-called 
proiobastite)^  4f  :  1. 

Analyses:  I.,  1,  v.  Hauer  (Ber.  Ak.  Wien,  xvL  165);  2,  J.  L.  Smith  (Am.  J.  Scu,  II.  xxxviil  226); 
II.  3,  Pisani  (Descl.  Min.,  i.  537);  4,  Damour  (DescL  Min.,  i.  45);  6,  6,  v.  Kohler  (Pogg.,  xiii. 
101);  7,  8.  Regnault  (Ann.  d.  M.,  III.  xiv.,  147),  9,  v.  KoboU  (J.  pr.  Ch.,  xixvi.,  303)f  10,  Gar- 
rett (Am.  J.  Sd.,  IL  XV.  333);  11,  12,  A.  Streng  (ZS.  G.,  xiii  73,  B.  H.  Ztg.,  xxiiL  54): 


§i        %1      ^e 

1.  Aloysthal,  EnsL      66-91     2-50     276 

2.  Chladnite  (1)59*97    PeO-40 


iin 


n.      3.  Leiperville 
4.  Vosges 
6.  Stempel 

6.  Ultenthal 

7.  " 

8.  Styria 

9.  Greenland 

10.  Texas,  Pa. 

11.  Harzburg 


67-08 
(5)  66-70 
67-19 
66-81 
65-84 
56-41 
58-00 
65-46 
63-45 


0-28 
0-60 
0-70 
2-07 
1-09 


6-77 
7-72 
7-46 
8  46 

10-78 
6-56 

10-14 
9-60 
8*54 


0-35 
0-62 

8-30 
1-00 
0-98 
016 


Mg 

35-44 
39  37 

36-69 
33-68 
32-67 
29-68 
.30-37 
31-50 
29  66 
31-83 
30-86 


7a 


2-19 


12. 


(I 


6415     3-04  12-17 


28-87     2-87 


1-92=99-58  Hauer. 
,  Xa,  ^,  Li  0-74=  100-48  & 

0-90=99-62  Pisani 
1-04=99-67  Damour. 
0-63=100-30  Kohler. 
0-2-2=100-05  Kohler. 
1-80=99-88  Regnault. 
2-38=  1001 5  Regnault 

=100-13  KobelL 

.=98-99  Garrett 
0-87,  €r  0-89„|i'e  ^  0-07  = 
100-74  Streng. 
0^9=101-84  Streng. 


G.,  anal.  5,  fr.  Stempel  near  Marbourg,  8-241 ;  6,  fr.  Seefeldalpe  in  the  Ultenthal,  Tyrol,  3,258; 
6,  ib.,  3*241 ;  8,  fr.  serpentine  of  Gulscn  near  Kraubat  in  Styria,  3-125;  1 1,  from  a  rock  at  Baste, 
Harz,  called  melaphyro,  3*29. 

Pyr.,  etc. — B.B.  almost  infusible,  being  only  slightly  rounded  on  the  thin  edges ;  F.=6.  Insolu- 
ble in  muriatic  acid. 

Obs. — Occurs  near  Aloysthal  in  Moravia,  in  serpentine  (the  variety  had  been  considered  scapo- 
lite);  at  the  W.  base  of  Mt  Bresouars  in  the  Vosges,  olive-green,  in  serpentine;  in  Pennsylvania, 
at  liCiperville  and  Texas;  at  Kupferberg  in  Bavaria;  at  Baste  in  the  Harz  (Protobastiie)]  and  at 
tiio  other  localities  mentioned.  The  brouzite  also  of  Lettowitz  and  Goldenstein  in  Moravia,  of 
^ipstcin  near  Sontra  in  llease,  of  Cape  Lizard  in  Cornwall,  may  belong  here  according  to  Des- 
doizeaux ;  but  their  chemical  and  optical  characters  are  not  yet  ascertained.  The  brown  pyrox- 
ene-like mineral  which  ia  a  prominent  constituent  of  the  rock  called  Lherzoltte^  from  the  depart- 
ment of  Arriege,  France,  is  referred  here  by  Descloizeaux. 

The  bronzito  of  Leiperville  afforded  Descloizeaux  prisms  of  87**  and  93%-  and  that  of  Texas, 
half  a  mile  W.  of  the  v'llage,  occurs  in  large  foliated  and  fibrous  masses ;  neither  is  submetallio 
in  lustre.     Descloizeaux  first  defined  the  limits  of  this  species,  as  here  laid  down. 

Named  from  Vi^ffr.irn.,  an  opponent,  because  so  refractory.  The  name  hronzite  has  priority,  but 
A  bronze  lustre  is  not  essential  and  is  far  from  universal  Shepard's  chladnite  was  so  imper- 
fectly and  incorrectly  described  that  the  name  cannot  claim  precedence ;  he  made  il  a  tersilicate 
of  magnesia  (1.  c). 

Alt. — Bastite  or  Sddller  spar^  the  original  from  Baste  in  the  Harz,  is  regarded  by  Streng  as 
altered  protobastite  or  bronzite.  G.  Rose  long  since  pronounced  it  a  result  of  the  alteration  of 
some  mineral  of  the  pyroxene  group.  FhoBstine  Breith.  is  stated  by  Breithaupt  to  be  altered 
bronzite  or  bronze-like  pyroxene.    Enstatite  occurs  altered  to  talc.  See  Bastite,  p.  469. 

235.  HYPERSTHENIS.  Labradorische  Hornblende  (fr.  L  St  Paul)  Wem.,  Bergm.  J.,  376, 
391,  1789.  Diallage  metalloide  pt  JZ,  Tr.,  1801.  Hypersthdne  fl".,  Ann.  Mus.,  ii.  17,  1803. 
Labrador  Hornblende;  Metalloldal  Diallage  pt  Paulit  Wern.f  1812,  Hoffm.  Min.,  iL  2,  143, 
1815. 


Ortliorhombic.  I A  7=86°  30'  and  93°  30'.  Cleavage  :  i-l  perfect,  /and 
i'l  distinct  but  interrupted.     Usually  foliated  massive. 

H.  =  5  — 6.  G. =3*392.  Lustre  somewhat  pearly  on  a  cleavage-surface, 
ana  sometimes  a  little  metalloidal.  Color  dark  brownish-green,  grayish- 
Mack,  greenish-black,  pinchbeck-brown.     Streak  grayish,  brownish-gray. 


14 


210  OXYGEN  COMPOUNDS. 

Translucent  to  nearly  opaque.     Brittle.    Optic-axial  plane  brachydiagonal ; 
axes  very  divergent ;  bisectrix  negative. 

Oomp.— (Mg,  te)  §t  :^e  to  S[g=l :  2  or  above  this;  in  anal  1,  1 :  1*8;  in  2, 1  :  l-4;rr8ilica 
64*2,  protoxyd  of  iron  21*7,  magnesia  24*1  =  100.  Analyses:  1,  Damour  (Ann.  d.M.,rV.  v.  157); 
2,  Muir  (Thorn.  Min.,  I  202);  8,  4,  Hunt  (this  Min.,  4th  ed.,  and  Rep.  GeoL  Can.,  1863,  468 ;  5, 
Streng  (B.  H.  Ztg.,  2xiii.  54) ; 

Si       &      ^e       iin      &g       Ca      H 

1.  Laorador  51-36    0*37    21*27     1*32    2131    3*09  =98*72  Damour. 

2.  Skye  51*36   38*92    11'09    .1*84    0*50= 98  70  Muir. 

3.  Chateau  Richer         51-86    8*70    20*66   22*59     1*68    0*10  (ign.)= 99*93  Hunt 

4.  "  "  51*85     3*90     20*20     ir,       21-91     1*60     020  (ign.)= 99*66  Hunt 

5.  Harzburg  62-88    3*90     18*23    22*22    3*56    0*66=101*84  Streng. 

Breithaupt  gives  for  /A /in  the  bronzite  of  Fichtelgebirge  88"  and  92**. 

Pyr^  etc. — B.B.  fuses  to  a  black  enamel,  and  on  charcoal  yields  a  magnetic  mass.  Partially 
decomposed  by  muriatic  acid. 

Obs. — Hypersthene  occurs  at  Isle  St  Paul,  Labrador  (anal.  1);  at  Chateau  Richer  and  St 
Ad^le,  Mille  Isles,  Canada  (anaL  8,  4),  grajish-black  and  brown,  with  the  laminae  curved ;  at  the 
Isle  of  Skye  (anal.  2) ;  in  Greenland ;  at  Farsund  and  elsewhere  in  Norway ;  and  reported  also 
from  Penig  in  Saxony ;  Ronsberg  in  Bohemia ;  the  Tyrol ;  Elfdalen  in  Sweden ;  Keurode  in  Si- 
lesia ;  in  Thuringia ;  the  Fichtelgebirge ;  Voigtland. 

It  is  often  associated  with  labradorite,  constituting  a  dark- colored,  granite-like  rock,  called 
ffyperyte. 

Named  from  'wlp  and  <r0cvo(,  very  strong^  or  tough, 

236.  DIACIiASmS.  Gelber  Schillerspath  FYeieskiben,  SchilL  Foss.  Baste,  13,  1794.  Talkart- 
iger  Hornblende,  Ilatism.^  Nordd.  Beitr.  B.  H.,  I  16, 1806.  Diaklas  ^reOA.,  Char.,  58,  1823.  Di- 
aklasit  Hausm.,  Handb.,  498,  1847. 

Orthorbombic.  I A  /=93°  and  87°.  Observed  planes :  /,  ^-^,  ?'-i,  and  1, 
often  in  hexagonal  plates.  Cleavage  :  i-i  perfect ;  i-i  imperfect.  Foliated 
massive. 

H.=3*5— 4.  G. =3*054:,  Kcililer.  Lustre  pearly  and  metalloidal  on  a 
cleavage-face.  Color  brass-yellow,  greenish -gray.  Streak  greenish-gray  or 
nearly  iincolored.  Transparent  in  thin  laminoe,  translucent.  Feel  some- 
what greasy.  Brittle..  Optic-axial  plane  t-I,  axes  very  divergent ;  bisectrix 
negative. 

Comp.— (%,  f'e,  Ca)  Si,  Kohler.  Analyses:  1,  Kohler  (Pogg.,  xiiL  101);  2,  A.  Streng(B.  H. 
Ztg.,  xxilL  54) : 

Si         Xl        ^e      Sin      fig        Oa      tL 

1.  Baste  63-74     1-83     11-61     0*23     26*09    4-73     3-76 =100*39  Kohler. 

2.  Harzburg     63  31     749       8*14   25*37     3-56     1-65,  alk.  0-58,  €'r  0-29=101 '73  Strong. 

Pyr.,  etc. — Same  as  for  bronzite. 

Obs. — In  crystals  or  foliated  masses  imbedded  in  serpentine  rock  at  Baste  near  Ilar/.bnrp^, 
associated  with  euphotido ;  also  from  the  gneiss  mountains  of  Guadarrama,  Spain.  Resembles 
bronzite,  but  the  piano  of  the  optical  axis  is  macrodiagonal  instead  of  brachydiagonal 

237.  WOIiliASTONTTB.  Tafelspath  (fr.  Dognatzka)  Si'utz,  Neue  Einr.  Nat.  samml.  Wicn, 
144,  1793.  Tabular  Spar.  Schaalstem  Wem.,  1803,  Ludwig's  Min  Wem.,  iL  212,  1804,  Molia 
NuU  Kab.,  ii.  1,  1804.  Wollastonite  IL  Tr.,  1822.   Vilnite  (fr.  YUna)  Hoi'odeTd,  Pescl.  Min.,  ii.  5f.4. 

Monoclinic.  (7=69°  48',  lAl=sr  28',  (9a  2-t'=137°  48' ;  a:h:c= 
0-4388  : 1  :  0-89789.  Observed  planes,^  O  ;  vertical,  ^-^,  i-|,  «-|,  I,  i-^,  iA  ; 
clinodome,  2-i;  hcmidomes,  -J-i,  1-i,  3-^',  5-i,  — J-^*,  — 1-i,  — 3-i,  — 5-i;  liemi- 
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octahedral,  2,  2-S,  —2,  —  2-S.  Fig.  201  in  the  pyroxene  or  normal  position, 
but  with  the  edge  0 /i-i  the  obtuse  edge  ;  f.  202  in  the  position  given  the 
crystals  by  authors  who  make  i-i  the  plane  (9,  and  %\  the  plane  Z 


^A-l-i=160°30' 
C>A^3-i=139    53 
6>A-5-i=130    42 
0  A  1-^=154:   25 
6>A3-i=lU    16 
OKiA=\\^   12 

201 


i-iA-l-i=129°42' 
i-iA-3-i=150    19 
i-iA-5-i=159    30 
i-iA3-i=135    32 
i-iAl-i=95    23 
i-i  A -2=132   64 
i-i  A  2=93    52 


i-i  A  1=111°  48' 
i-i  A  fi=  77    56 
i-i  A— 2-^=120 
i^-Ai-f=145    8 
i-iAi-S=115    34 
i-i  A  7=133  44 


202 


50 


VesuviuB. 

Rarely  in  distinct  tabular  ciTstals.  Cleavage  :  0  most  distinct ;  i-i  less 
so;  1-i  and  —  1-i  in  traces.  Twins:  composition-face  i-i.  Usually  cleav- 
al)le  massive,  with  the  surface  appearing  long  fibrous,-  fibres  parallel  or  re- 
ticulated, rather  strongly  coherent. 

H.=4-5-5.  G.=2-78-2-9;  2-785-2-895,  United  States,  Thomson; 
2*805,  ILiidinger.  Lustre  vitreous,  inclining  to  pearly  upon  the  faces  of 
perfect  cleavage.  Color  white,  inclining  to  gray,  yellow,  red,  or  brown. 
Streak  white.  Sub  transparent — translucent.  Fracture  uneven,  sometimes 
very  tough.  Optic-axial  plane  i-i ;  divergence  70°  40'  for  the  red  rays  ; 
bisectrix  of  the  acute  angle  negative ;  inclined  to  a  normal  to  i-i  57°  48', 
and  to  a  normal  to  0  12°,  Descl. 

Comp. — 6aSi=Silica  51*7,  lime  48-3=100.  Analyses:  1,  Stromeyer  (Unterauch.,  1,  356); 
2,  11.  Rose  (Gilb.  Ann.,  lixii.  70) ;  3,  v.  KobeU  (J.  pr.  Ch.,  xxx.  469) ;  4,  Weidling i  CEf.  Ak.  Stockh., 
18-44,  92);  5,  Bonsdorff  (Schw.  J.,  xxxiii.  3(58);  6,  Rammelsberg  (Pogg.,  Ixxvil  265);  7,  Wiehage 
(Ramm.  Miu  Ch.,  450);  8,  M.  F.  Ileddle  (PhiL  Mag,  IV.  ix.  452);  9,  W.  Hampe  (B.  U.  Ztg.,  xx 
267);  !(►,  Vanuxem  (J.  Ac.  Philad.,  ii.  182);  1 1,  Seybert  (Am.  J.  ScL,  iv.  820);  1 2,  Morton  (Ann. 
Phil..  1827);  13,  Bock  (Mia.  N.  Y,  271);  14,  15,  J.  D.  Whitney  (J.  Soc.  N.  H.  Boston,  v.  486) 
16.  Bunco  (This  Min.,  3d  ed.,  696): 


Si 

1.  Cziklowa  51*45 

2.  Perhoniemi  51*60 

3.  C  di  Bovo  51-50 

4.  Gt)ckum  50-72 
6.  Skrabbole  52  38 

6.  Harzburg  53*01 

7.  Vesuvius  51*90 

8.  Moume  Mts.  50*43 


f-e 
0*40 


0*85 
FeO*13 

f'e  0-96* 
0*84 
•  With  Ma. 


fig 


0*55 
0*88 
0*68 
1*04 
065 
0*39 


Oa 

47*41 
46*41 
45*45 
43*80 
44*45 
44*91 
46*44 
43*92 


0*08,  Stn  0*26=  Strom. 


-,  gangue  1*11=99*12  Rose. 


2-00=99  50  KobeU. 

-,  fin  0-38,  Oa  C  2*78  Weidl. 


0*99=99*83  Bonsdorff. 
1*69  =  100*55  Ramm. 

=99*95  Wiehage. 

1*36,  C  2*37»»=99*31  Heddle. 
^  IVom  mixed  ealelte. 
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Si 

te 

Ag 

Oa 

9.  Anerbach        62*01 

FeO-98 

46-U 

10.  WOlBborotigh  61*67 

"  1-36 

47*00 

11.            "            61-0 

"  1-3 

460 

12.  Bucks  Co.,  Pa.  61*60 

"  1*00 

44-10 

13.  Diana              61*90 

«  0*26 

47-66 

14  Cliff  mine         49*09 

0*14 

46*88 

16.         "                 4906 

44*87 

16.  GrenviUejOan.  68*06 

f*el-20 

46*74 

,  £l  1*87=101*56  Hampe. 

=100*02  Vanuxem. 

1-0=99-8  Sejbert. 

0*76=97-36  Morton. 
=99*70  Beck. 

2*96,  An  0*48,  Xl  0*28  Whitney. 
[2-96],  "  0*98  "  1*28  Whitney. 
=99*99  Bunoe. 


Pyr.,  eta — ^In  the  matrass  no  change.  B3.  ftises  easily  on  the  edges ;  with  some  sodi,  a 
blebby  glass,  with  more,  sweUs  up  and  inftisible.  With  moriatio  add  gelatinizes;  most  yarieties 
effervesce  slightly  firom  the  presence  of  caldte. 

Obs. — ^Wollastonite  is  found  in  regions  of  granite  and  granular  limestone ;  also  in  basalt  and 
layas. 

Occurs  in  the  copper  mines  of  Gziklowa  in  Hungary ;  at  Dognatzka  and  Nagyag;  accompanying 
garnet,  fluorite^  and  native  silver,  in  limestone,  at  Pargas  in  Finland,  and  Kongsberg  in  Iforway ; 
occurs  at  Perhoniemi  and  Skrabbole,  Finland;  at  G^dckum  in  Sweden;  at  Yilna  in  litliuania 
(vflnite) ;  at  Harzburg  in  the  Uarz ;  at  Auerbach,  in  granular  limestone ;  at  Vesuvius,  rarely  in  tine 
crystals;  of  a  greenish-white  color  in  lava  at  Oapo  di  Bove,  near  Rome;  in  Ireland,  at  Dunmore 
Head,  on  the  shores  of  the  Moume  Mts. 

In  the  United  States,  in  y.  Tark,  at  Willsborough,  forming  the  sides  of  a  large  vein  of  garnet, 
traversing  gneiss;  at  Lewis,  10  m.  south  of  KeeseviUe,  with  colophonite,  abundaut;  i  m.  N.  of 
Lewis  Comers,  with  garnet  and  quarts;  at  Roger's  Rock,  near  the  line  between  Essex  and 
Warren  Cos.,  with  garnet  and  feldspar ;  Diana,  I^wis  Co.,  about  1  m.  from  the  Natural  Bridge, 
in  abundance,  in  large  white  crystals ;  at  Booneville,  Oneida  Co.,  in  boulders,  with  garnet  and 
pyroxene.  In  Ftnn^  Bucks  Co.,  3  m.  W.  of  AtUeboro',  associated  with  scapolite,  pyroxene,  and 
sphene.  In  Mich^  of  a  red  color  at  the  Cliff  Mine,  Kewenaw  Point,  Lake  Superior,  and  on  Isle 
Boyale.  a  very  tough  variety,  but  now  exhausted.  In  Ocmada^  at  Grenville,  with  sphene  and 
green  coecolite ;  at  St  Jerome  and  Morin,  C.  E ,  with  apatite,  in  large  tabular  masses  of  a  fibrous 
structure. 

Scaochi  obtained  fh>m  Yesuvian  crystals  (f.  202)  i-i  A  3-t=186*'  29',  U  A  l-t=95°  26',  i-i  A  H 
=78*  2',  i-t  A  1=11^46'. 

The  form  2-t  is  usually  made  the  vertical  prism  j;  with  /a  7=95°  36'  (or  36').  But  the  crystals 
in  the  position  above  given  exhibit  the  near  isomorphism  with  pyroxene. 

Named  after  the  English  chemist,  Woliaston ;  also  called  tdbidar  spar  from  its  lamellar  forms 
and  structure. 

The  soda-tabular  spar  of  Thomson,  from  near  Kilsyth,  is  pectolite. 

237  A.  Edelfgrsite.  (Kalksilikat  ft*.  -^Idelfors,  Kalktrisilikat,  Ilisinger,  Ac.  IT.  Stockh.,  1838, 
191,  IS39.  Edellbrsit  v.  Kob.^  Grundz.,  202,  1838.  -^delforsit  Erdmann,)  Forchhammer  has 
shown  (Danske  Ac.  Forh.,  Ap.  1 8G4)  that  Hisingor's  niiueral  is  an  impure  wollastonite,  contaiuing 
some  quartz  and  feldspar,  with  often  carbonate  of  lime  and  garnet.  It  occurs  compact,  part 
feathery  fibrous,  and  part  without  any  distinct  crystalline  structure.  H.  of  portions  4;  yet 
in  oUier  parts  giving  sparks  with  the  steel,  showing  a  hardness  of  6 — 7.  G.= 2*584,  Hisinger; 
3*0,  V.  KobelL-  Color  white,  grayish-white,  or  with  a  tinge  of  yellow.  Hisinger  and  v.  Kobell 
have  analyzed  the  mineral,  and  made  it  a  distinct  species ;  yet  their  results  are  considerably  dis- 
cordant,  like  their  determinations  of  the  sp.  gr.  They  obtained-:  1,  Hisinger  (I  c) ;  2,  v.  Kobell 
(J.  pr.  Ch.,  xcl  344) : 


Si 

^\ 

Fe 

te 

fig 

1. 

67-76 

3-76 

1-00 

4-75 

2. 

61-36 

7-00 

2-70 

8-63 

Ua 

30*16,  Un  0-68=98*06  Hisinger. 
20-00,  fin  fr.=99-69  KobelL 

Hisinger  deduced  the  formula  Ca»  f^i*,  and  v.  KobeU  9  R»  Si'+*1*  Si'. 

The  cdelforsite  of  Gjellebak  in  Norway  has  also  been  shown  by  Forchhammer  (1.  c.)  to  be 
essentially  wollastonite.  Hisinger  obtained,  as  the  mean  of  two  analyses,  Si  43-368,  Ca  38*433, 
Mn  4-962,  i'e  1*434,  C  11*368.  It  has  the  aspect  of  tromolito.  Forchhammer  has  found  "oken- 
ite '-  of  N*.  Greenland  ( Asbestagtig  Okenit  Dr.  Bink)  to  be  wollastouitc. 


238.  PYROZENB.  Comeus  pt  WaU,^  138,  1847.  Basaltes  pt.  Cronst,  68,  1758.  Schorl 
noir  de  lAsle^  Crist.,  265,  1772;  Schorl  noir  en  prisme  k  huit  pans  termini  par  une  pyramide 
diedre,  eta  (fr.  vola  Vivarais)  Fav^as,  Vole  Viv.,  89,  fig.  D,  1778.  Schorl  oct  obliquanglo 
tronqu6  [made  a  distinct  species]  Dimesie^  Lett,  I  382,  1779..  Schorl  opaque  rhomboidal  pt. 


BiaiLIC^TBS. 


ai3 


Scliorl  opaque  qui  paroissest  deliver  d'un  octaidre  rhomboidal  (ft.  toIc.  Anvergne,  TesuT,, 
Viv,  Etna),  <fa  Lisle,  Crist,  iu  338,  407,  ilfi,  %8.  12,  13,  14  (twin),  17,  18,  pL  V.,  1783,  Augil 
(l>.  Tolc.)  Went.,  FreieslebcDiaBei^ni.  J.,  243,  1792.  ToIcaniM  DefanuffA.,  Sdagr.,  ii.  401,  ITSZ 
pTTozeue  (fr.  Etna,  Areodal,  etc)  8.,  J.  d.  iL,  t.  aS9,  1799 ;  Tr.,  iii.  laoi.  FeDtakUeiC  Bauam, 
Eaadb.,  S87,  1813. 

Monoclinic.  (7=73=  59',  /A/=87°  5',  (>A2-i=13r  17';  a:J:c= 
0-5412  : 1 : 0-91346.  Observed  planes  i  O ;  vertical,  /,  *-»,  iA.,  i-6,  i-J,  i-3, 
i-2,  i-4,  i-S ;  heiiiidoines,  1-i,  2-i,  3-i,  — ^-i,  —  1-i,  — 3-i,  — 5-r;  clinodomee, 
14,  24,  44  ;  pyramidal,  i,  |,  1,  |,  |,  2,  3,  -i,  -1,  — f,  -2,  -f  -3,  -4 ; 
1.3,  J.3,  _}.3^  _4-2;  -6-J,  -54,  2-S,  fi,  -2-i,  -4-i,  3-4,  -3-*,  5-6, 


^ 

2 

]  fm, 

u 

I 

,1  ■ 

I 

I 

^      V 

-.^J 

0  A  fclOO-  67' 
OA-l-i=155  51 
0  A  l-i=148  35 
0  A  3-1=109  31 
(9Ai-i=106  1 
OAi=168  13 
0  A -1  =  146  9 
OA  —2=130  6 
0  A  1  =  137  49 
0  A  2=114  28 


0  A  14=150°  20' 
f  Ai4=90 
/A  1=121  14 
/A  2=144  35   . 
/A -1=134  48 
/A  —2=150  51 
24  A  2 


i-iA/=133°33' 

i-tAi-S=115  25 

i-i  A  i-s=107  35 

i-2  At-2,  ov.  w,=124  30 

i-iAi-i,  ov.  i-i,^oO  50 

;4a— 3-4=143  34 


-  -,  -  .  0,=82  34  1 A  1=120  5.. 

-.      -1-»=130  10  2A2=9530 

i-sAl-s=10624  -1A-1=13134 

U  A  1.2=152  16  -2  A  -2=111  10 
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Cleavage :  /rather  perfect,  often  interrupted ;  i-i  sometimes  nearly  perfect ; 
iA,  imperfect ;  0  sometimes  easy.  Crystals  usually  thick  and  stout.  Twins : 
composition-face  i4  (f.  214).  Often  coarse  lamellar,  in  large  masses,  paral- 
lel to  O  or  i-i.  Also  granular,  particles  coarse  or  fine ;  and  fibrous,  fibres 
often  fine  and  long. 

H.=5— 6.  G.=3'23— 3'5,  Lustre  vitreous,  inclining  to  resinous  ;  some 
pearly.  Color  gi*een  of  various  shades,  verging  on  one  side  to  white  or 
grayish- white,  and  on  the  other  to  brown  and  black.  Streak  white  to  gray 
ancf  grayish-green.  Transparent — opaque.  Fracture  conchoidal — uneven. 
Brittle.  In  crystals  from  Fassa,  optic-axial  plane  i-l ;  divergence  110°  to 
113°  ;  bisectrix  of  the  acute  angle  positiv^e,  inclined  51°  6'  to  a  normal  to 
i'i  and  22°  55'  to  a  normal  to  0,  Descl. 

Comp.,  Var. — ^Bisilicate  of  different  protozyd  bases,  under  the  general  formula  ^  Si ;  these 
bases  (k)  being  lime  (Oa),  magnesia  (Mg),  protoxyd  of  iron  {Pe\  protoxyd  of  manganese  (Mn), 
and  sometimes  potash  (]^),  soda  (^a),  and  ozyd  of  zinc  (2n).  Usuallj  two  or  more  of  these  bases 
are  present.  The  first  three,  lime,  magnesia,  and  protoxyd  of  iron,  are  most  common ;  but  lime  is 
the  only  one  that  is  present  always  and  in  large  percentage. 

Besides  the  substitutions  of  different  protoxyd  bases  for  one  another,  these  same  bases  are  at 
times  replaced  by  sesquioxyd  bases  (3^1,  Fe,  Mn),  though  sparingly ;  and  the  silica  occasionally  by 

alumina.    The  species  has  therefore  the  general  formula  (£(',  S)  (Si,  ^l^)^  which  may  also  be 

written  (fi,  «*)  (Si,  3tl*). 

The  Tarietios  proceeding  from  these  isomorphous  substitutions  are  many  and  diverse ;  and  there 
are  still  others  depending  on  the  state  of  crystallization.  The  foliated  and  fibrous  kinds  early 
rc^coived  separate  names,  and  for  a  while  were  regarded  as  distinct  species.  Fibrous  or  columnar 
forms  are  very  much  less  common  than  in  hornblende,  and  lamellar  or  foliated  kinds  more  com- 
mon.   The  crystals  are  rarely  long  and  slender,  or  bladed,  like  those  of  that  species. 

The  name  Pyroxene  is  from  iriip,  Jire,  and  ^fvoy,  stranger,  and  records  Haiiy's  idea  that  the  mine- 
ral was,  as  he  expresses  it,  **  a  stranger  in  the  domain  of  fire,"  whereas,  in  fact,  it  is,  next  to  the 
feldspars,  the  most  universal  constituent  of  igneous  rocks.  This  error,  however,  was  more  than 
counterbalanced  by  Haiiy's  discovery  of  the  true  crystallographic  distinction  of  the  species,  which 
led  him  to  bring  together,  under  this  one  name,  what  Werner  and  others  had  regarded  as  distinct 
species.  The  name,  therefore,  is  properly  the  name  of  the  species,  while  Augite  is  only  entitled 
to  be  used  for  one  of  its  varieties. 

The  most  prominent  division  of  the  species  is  into  (A)  the  non-oLuminous ;  (B)  the  aluminous. 
But  the  former  of  these  groups  shades  imperceptibly  into  the  latter. 

These  two  groups  are  generally  subdivided  according  to  the  prevalence  of  the  magnesia,  lime, 
protoxyd  of  iron,  or  protoxyd  of  manganese,  or  of  two  or  three  together  of  these  protoxyd  bases. 
Yet  here,  also,  the  gradation  from  one  series  to  another  is  in  general  by  almost  insensible  shades 
as  to  composition  and  chemical  characters,  as  well  as  all  physical  qualities. 

I.    CONTAIiaXO  LITTLE  OR   NO  ALUMINA. 

1.  Limt-Magnesia  Pyroxene;  Malacolitb.  (Basaltes  spatosus,  y  hwit.,  pt.,  Cronstedt^  68,  1758. 
MalacoUt  AbUdgaard  (Ann.  Ch.,  xxxii.  1800);  Delameth.,  J.  de  Phys.,  IL  249,  1800.  Alalite, 
Mussite,  Bonvoisin,  ib.,  409,  May,  1806.  Diopside  (fr.  Ala)  U.,  J.  d.  M.,  xx.  G5,  1806.  White 
Coccolite.  Traversellit  ScJieerer,  Pogg.,  xciiL  109,  1854.)  Color  white,  yellowish,  grayish-whito 
to  pale  green.  In  crystals :  cleavable  and  granular  massive.  Sometimes  transparent  and  color- 
less. G.=3'2— 3'38.  Contains  lime  and  magnesia,  with  less  than  4  p.  c.  of  protoxyd  of  irou. 
Formula,  (Ca,  Mg)  §L  AnaL  1  corresponds  to  (^  Oa+  5  Mg)  Si ;  anal.  2-7  to  (i  Oa  +  4  iSlg)  Si=: 
Silica  557,  magnesia  18*5,  lime  25*8. 

a.  Malacoliiey  as  originally  used,  included  a  bluish-gray,  grayish-green,  and  whitish  translucent 
variety  from  Sala,  Sweden. 

b.  Alalite  occurs  in  broad  right-angled  prisms,  colorless  to  faint  greenish  or  clear  green,  usually 
striated  longitudinally,  and  came  originally  from  Mt.  Oiarmetta,  in  the  Mussa  Alp. 

c.  TraverseUite^  from  Traversella,  occurs  in  similar  long  glassy  crystals,  usually  rectangular 
I  planes  i-i,  i-i),  much  striated  longitudinally,  often  clear  green  at  one  end  and  colorless  at  the 
other ;  cleavage  parallel  to  I,  perfect. 

d.  Miissiie  is  white,  grayish- white,  and  apple-green  (according  to  Bonvoisin's  origii»al  descrip- 
tion), and  occurs  in  prismatic  implanted  crystals,  and  also  in  masses  made  up  of  aggregated  crys- 
tals, the  obtuse  prismatic  edge  rounded,  and  with  cleavage  parallel  to  the  base.  Named  from  tha 
locality,  the  Mussa  Alp  (or  elevated  plane  of  the  Mussa). 
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The  optica]  characters  of  malacolite  are  as  stated  near  top  of  the  preceding  page.  Dcscloizcaui 
found  the  axial  divergence  in  a  crystal  from  Ala  for  the  red  rays  as  observed  in  the  air,  111*  40'; 
for  the  yellow  111**  20';  and  Heusser  obtained  for  the  same  112®  27',  112^  12'. 

c   White  CoccoUie  is  a  granular  variety.    The  original  coccoWt  was  green. 

Named  MaUicoliie  from  /iriAa«o;,  soft,  because  softer  than  feldspar,  with  which  it  was  associated ; 
and  Dtopside  from  Ji(,  twice  or  double,  and  Sxpn,  appearance. 

2.  Lime-Magnesia-Tron  Pyroxene;  Sahlite.  (Malacolit  pt  of  authors,  Diopside  pt  K,  L  c. 
Sahlit  (fr.  Sala)  (TAndrada,  Scheror*s  J.,  iv.  81,  1800;  J.  de  Phys.,li.,  241,  1800.  Baicalit  (fr.  L. 
Baikal)  Benovanz,  Crell's  Ann.,  it  1793,  21 ;  Baikalit  KarsL,  Tab.  34,  74,  1800.  Funkitc,  Duf. 
ilin.,  iil  7rtl,  1847.  Coccolit  cPAndrada,  Scherer^s  J.,  iv.  1800.  Protheite  (fr.  Zillertlial)  Ore, 
Asbestus  pt.)  Color  grayish-green  to  deep  green  and  black;  sometimes  grayish  and  yellowish- 
white.  In  crystals;  also  cleavable  and  granular  massive.  G.=3'25— 3*4.  Named  from  Sala  in 
Sweden,  one  of  its  locaUties.  where  the  mineral  occurs  in  masses  of  a  grayish-green  color, 
haviiic:  a  perfect  cleavage  parallel  to  the  basal  plane  (0),  Formula  (Oa,  fig,  if'e)  SI  In  anal  9, 
Oa  :  fig  :  1Pe=2  :  1  :  2 ;  in  10,  11,  this  ratio=4  :  3  ;  1,  corresponding  to  Silica  53*7,  magnesia  13*4, 
lime  24-9,  prot.  iron  80=100. 

b.  Baikalite  is  a  dark  dingy  green  variety,  in  crystals,  cleavable  like  the  preceding  parallel  to 
0,    Named  from  Lake  Baikal,  in  Siberia,  near  which  it  occurs. 

c  Frotheiie  is  sombre-green,  in  crystals,  and  approaches  fassaite ;  from  Zillerthal  in  the^  Tyrol 

d  Funkite  is  dark  olive-green  coccolite  from  Boksilter  in  Gothland,  having  a  larger  percentage 
of  Fe  than  fig.  It  may  be  convenient  to  use  this  name  for  the  pyroxene  here  included  that  con- 
tains 10  p.  c.  or  more  of  protoxyd  of  iron. 

e.  DiALLAGB.  (Diallage  pt.  //.,  Tr.,  89,  1801.  Hypersthene  pt.  Bronzite  pt)  Part  of  the 
so-called  diallage^  or  thin-foliated  pyroxene,  belongs  here,  and  the  rest  under  the  corresponding 
division  of  the  aluminous  pyroxenes. 

Color  grayish-gruen  to  bright  grass-green,  and  deep  green ;  lustre  of  cleavage  surface  pearly, 
sometimes  metalloidal  or  brassy;  H.=4;  G. =3*2— 3*35.  Double  refraction  strong;  bisectrix 
negative;  iuclined  about  38^  to  a  normal  to  i-t,  and  showing  therefore,  when  viewed  tlircugh  i-L 
a  single  system  of  rings  in  the  field  of  the  polarizing  instrument  (Descl.);  the  angle  35  to  40 "\ 
observed  in  the  air  1 24"^ — 26^  in  oil)  in  the  diallage  of  Knockdallian  in  Scotland,  of  Zobtenberg 
and  Baumgarton  in  Silesia;  a  fcrayish  hypersthene-like  mineral  in  large  folia  in  the  gabbro  of  the 
Ruben  coal  mine  near  Neurode ;  the  vanadiferous  bronzite  of  Genoa.  But  the  green  diallage  of 
Neurode,  analyzed  by  v.  Rath  (No.  4.  p.  219),  has  this  angle  about  49"  50';  and  so  also  that  of 
Bormio  in  Velthu ;  diverging  thus  from  ordinary  diallage  and  diopside.  With  this  variety  belongs 
part  also  of  what  has  been  called  hypersthene  and  bronzite — the  part  that  is  easily  fusible. 
Common  especially  in  serpentine  rocks. 

Named  from  f>iaXXayi\,  difference,  in  allusion  to  the  dissimilar  cleavages. 

The  grass-green  diaUage-like  mineral  smaragdite,  constituting,  with  saussurite,  a  rock,  is  in 
part,  at  least,  amphibole  (q.  v). 

3.  Iron-Lime  Pyroxene;  Hedenberqite.  (Hedenbergite  (fr.  Tunaberg)  Berz.,  Nouv.  Syst.  Min., 
206,  269,  1819;  Hedenberg,  Afh.,  il  169.  Lotalite  (fr.  Lotala)  Scvergin,  before  1814.  Bolophe- 
fii  Breith.^  Ilandb.,  582,  1847.)  Color  black.  In  crystals,  and  also  lamellar  massive;  cleavage 
easy  parallel  to  i-i,^^  G. =3*6— 3*58.  Contains  lime  and  protoxyd  of  iron,  with  little  or  no  magnesia ; 
formula  (Ca,  Fe)  til  Anal,  correspond  to  (^  6a-i-i  f'e)  SL  Named  after  the  Swedish  chemist, 
Ludwig  Hedenberg,  who  first  analyzed  and  described  the  mineral.  Lotalite,  from  Lotala  in  Fin- 
land, is  in  black  lamellar  masses.  Beudaut  gives  for  the  angles  of  hedenbergite  0  A  I~\00'  10' 
— 12',  /a  7=87''  15' ;  and  Breithaupt  for  the  Taberg  mineral  {Pyroxenua  diagonaiis  Breith.)  /A  / 
=87°  28',  C=73^  51'. 

4.  Lime- Magnesia-Manganese  Pyroxene;  Scheffebite  (Schefferit  J,  A.  Michaelson,  J.  pr.  Ch., 
xc.  170).  Color  reddish-brown.  G.=3-39.  Contains  lime,  magnesia,  and  protoxyd  of  manganese, 
and  in  the  absence  of  zinc  differs  from  jeffersonite.     Formula  (Ca,  fig.  Mn)  Si ;  from  Longbau. 

The  Richterite  of  Breith.  (B.  11.  Ztg.,  xxiv.  364,  1866)  is  near  schefferite  in  compositioUi  It 
occurs  in  acicular  crystals,  having  /a  7=133"  38',  which  appears  to  be  the  angle/Ar-iof 
pyroxene  (  =  133"  33),  with  G.  =  2*826;  color  isabella-yellow,  rarely  pale  yellowish-brown,  and  i3 
easily  fusible.  If  the  prismatic  angle  ia/Ai-i  of  pyroxene,  the  mineral  belongs  here.  But 
Igelstrom  finds  a  very  similar  mineral  in  aspect  and  composition  at  Paisberg,  with  /  A  7=124° ; 
and  the  analyses  are  given  under  amphibole  (see  p.  234). 

5.  Lime-Iron-Manganese  Pyroxene,  A  variety  from  L,  Laach,  analyzed  by  Bischof,  is  here 
included.     • 

6.  Lime- Iron- Manganese-Zinc  Pyroxene;  Jeffehsonite  (Keating  &  Vanuxem,  J.  Aa  Philad.,  iu  194, 
1822).  Color  greenish-black.  Crystals  often  very  large  (3-4  in.  thickX  with  the  angles  generally 
rounded,  and  the  faces  uneven,  as  if  oorroded.    G.=3*36.    Contains  lime,  magnesia^  pirotozjd  of 
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iron,  and  protoxyd  of  manganese,  with  oxyd  of  zinc;  formula  (Ca,  te,  Slg,  ISIl.  2n)  8l    Named 
after  Mr.  Jefferson. 

IL  ALUMiNons. 

I.  Aluminous  Lime^Magnesia  Pyroxene ;  Leucaugite  (Dcma),     Color  white  or  grayish,     CJon- 

tains  alumina,  with  lime  and  magnesia,  and  little  or  no  iron ;  formula  (Oa,  ilg)  (§i,  ^1^).    Looks 
Uke  diopside.     H.=6-5;  Gr.=3*19,  Hunt    Named  from  A«u«of,  white. 

8.  Aluminous  Lime-Magnesia-Iron  Pyroxene;  Fassaite,  Augite.  (For  syn.  of  Augiie^  see  p.  212. 
Also:  Basaltische  Hornblende  pt.  Wem.,  Bergm.  J.,  1792;  Basaltine  Kirw,j  Min.,  i.  219,  1794. 
Fassait  W«r».,  Hofftn.  Min.,  iv.  2,  110,  1817.  [Not  Fassaite  DolomieUj  which  was  a  zeolite.] 
Maclureite  NuUal,  Am.  J.  Sci.,  v.  246,  1822-Amphibole  K  Seybert,  J.  Aa  Philad.,  ii.  139,  1821. 
Pyrgom  Breith,,  Char.,  140,  1832.)  Color  dear  deep-green  to  greenish-black  and  black ;  in  crys- 
tals, and  also  massive;  subtranslucent  to  opaque;  Q.=3*25— 3*6  Optical  characters  as  for 
malacolite.     Contain  protoxyd  of  iron,  with  lime  and  magnesia;  general  formula  (Ca,  Mg,  te)  (8i, 

*1«). 

a,  Fassaite  (or  Pyrgom),  Includes  the  green  kindi)  found  in  metamorphic  rocks.  Named  from 
the  locality  at  Fassa  in  the  Tyrol,  which  affords  deep-green  crystals,  sometimes  pistachio-green, 
like  the  epidote  of  the  locality.    Pyrgom  was  so  named  from  nvpyt^fjiaj  a  tower, 

b,  A\tgite.  Includes  the  greenish  or  brownish-black  and  black  kinds,  occurring  mostly  in 
eruptiye  rocks,  but  also  in  metamorphic.    Named  from  dvyri^  lustre. 

The  Augite  of  Werner  (and  Volcanite  Delameih,)  included  only  the  black  mineral  of  igneous 
rocks -rthe  volcanic  schorl  of  earlier  authors. 

c,  Aluminoits  Diailage. 

9.  Aluminous  Iron-Lime  Pyroxene;  Hudsonite  (BecTc^  Min.  N.  Y.,  405, 1842).  Lamellar  or  cleav- 
able  massive.  Color  black.  Streak  green.  Ofl;en  has  a  bronze  tarnish.  G.=3'5,  Beck;  3*43 — 
3*46,  Brewer.    Contains  lime  and  protoxyd  of  iron,  with  but  little  magnesia;  formula  (Ca,  f^e) 

(Si,  3tl*).    Named  from  the  Hudson  river,  in  the  vicinity  of  which  it  occurs,  in  Cornwall,  Orange 
Co.,  N.  Y. 

h.JPolylite  of  Thomson  (Min.,  i.  495,  1836)  may  be  the  same  compound.  It  is  described  as 
deavuble  massive ;  G.=3*2Jil ;  H.=6 — 6-5;  color  black:  opaque;  and  is  stated  to  come  from  a 
bod  of  magnetic  iron  ore  at  Hoboken,  N.  J.,  where  no  such  bed  of  ore  exists. 

Appendix. — 10.  AsBBSTUS.  Asbestus  is  a  finely  fibrous  variety,  with  the  fibres  easily  separable 
ftnd  usually  flexible.  But  most  asbestus  belongs  to  the  spedes  hornblende^  which  tends  more  to 
run  into  fibrous  forms. 

It  is  difficult  to  distinguish  the  hornblende  asbestus  from  the  pyroxene,  except  by  noting  its 
issociation  with  knowTi  varieties  of  one  or  the  otlier  spedes ;  and  this  method  is  not  free  from 
loubt      See  further  under  Horxblexde  for  description,  analyses,  and  localities  of  asbestus. 

II.  BrfAslakiUi  {Brocchi,  Cat.  di  una  raccolla  di  Rocce,  28,  60,  70,  192,  1817;  Cyclopeite,  in 
Descl.  Mill.,  G'l,  18G2).  Occurs  in  wool-like  forms  at  Vesuvius  and  Capo-di-Bove.  Its  crystal- 
lographic  identity  with  pyroxene  has  been  sliowna  by  Chapman  (Phil.  Mag.,  xxxvii.  444,  1850). 
riie  particular  variety  of  pyroxene  to  which  it  belongs  has  not  been  ascertained,  as  no  analysis 
of  it  lias  been  made.    Named  after  Breislak,  an  Italian  geologist. 

12.  Lavroffite  (Lawrowit,  Vauadiu-Augit,  Kokscharofi  Bull.  Ac.  St.  Pet.,  xi.  78,  1866)  is  an 
alumina  pyroxene,  colored  green  by  vanadium,  from  the  river  Sludianka,  beyond  Lake  Baikal, 
where  it  occurs  coarse  granular  massive  with  quartz,  and  also  in  small  imperfect  crystals. 
Cleavage  affords  the  prism  87"  7' ;  and  there  is  the  usual  lamination,  from  compound  structure 
parallel  to  0,  The  color  is  tine  emerald-green.  It  contains  besides  silica  some  alumina,  iron, 
lime,  magnesia,  and  a  trace  of  manganese  and  vanadium ;  but  no  analysis  has  been  made,  so  that 
Its  exact  place  among  the  pyroxenes  is  not  certain. 

L   CONTADONO  LITTLB  OB  NO  AlUMIXA. 

1.  Lime- Magnesia  Pyroxene ;  Ma/acoliie,  Analyses:  1,  Nordenskiold  (Schw.  J,  xxxl  457);  2, 
H.  Rose  (ib.,  xxxv.  86);  3,  T.  Wachtmeister  (ib.,  xxx.  334);  4,  Hermann  (J.  pr.  Ch.,  xxxvii.  190); 
5,  H.  Rose  (Schw.  J.  xxxv.  86,);  6,  Rammelsberg  (J.  pr.  Ch.,  Ixxxvi.  340):  7,  F.  J.  Wiik  (Arppe, 
in  Act.  Soc  Fenn.,  vL);  8,  Bonsdorft' (Schw.  J.,  xxxi.  158);  9,  Kussin  (Ramm.,  4th  vSuppl.,  12); 
10,  Wackenroder  (Kastn.  Arch.,  xiii.  81);  11,  Brunner  ( Jahrb.  Min.,  186,  1855);  12,  Range  (Ramm 
Uin.  Ch.,  452);  13-15,  T.  S.  Hunt  (Rep.  G.  Can.,  1863,  467,  4h8);  1 6,  Redner (ZS.  G.,  xviii.  897) 
17,  Merz  (N.  Ges.  Zurich,  48,  1861) : 

Si         Xl        te         liln        lilg         6a  fl 

1  T&rgVi8,  bh -gn,       5540      2*50         2-83       2i-67       16*70      ,  Mn  O-43  =  09-43  N 

2  Longban,  yu;^       65*32     Fe2-16liln  1*69       16-99      23-01      —99  07  Rose. 
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3.  Norway,  wK 

4.  Achmato'sk,  wTi, 
6.  Orrijarvi,  w. 

6.  Gulsjo 

7.  Lupikko  (i) 

8.  Tainmare,  wh. 

9.  Brazil 

10.  Zillortlial,  wh. 

11.  Sassj^rat,  w, 

12.  Retzbanya 

13.  Ottawa,  C,  wh. 

14.  Calumet  T.,  gnh. 

15.  Hi^h  Falls,  C,  ^. 

16.  Grenvillo,  C. 

17.  Zermatt 


§1 

67-40 
53-97 
54-64 
55  11 
52-40 
51-83 
55-61 
54-16 
66-13 
56-03 
64  50 
54-90 
54-20 
62-54 
64-74 


Si 

te 

i;in 

0-43 

2-00 

0-67 

1-08 

2-uO 

0-54 

1-84 

2-29 

0-28 

0-99 

1-20 

^ — 

0-20 

2-51  Un 

i018 

2*o2 

tr. 

1-38 

1-98 

a__>_^ 

3-24 

8-06* 

3-45 

% 

16-74 
17-86 
18-00 
18-39 
17-93 
18-65 
17-82 
18-22 
16  20 
17-36 
1814 
16-76 
17-()2 
19-86 
17-82 


2810  =97-ft7  Wacht 

25-60  =liM>  Herm. 

24-94  =  1 00-66  Rose. 

25-63  =99-67  Ramm. 

2-2-55,  ^&  1-20,  fi:()-87=98-58  W. 
24-76  t][0-32=99-73BoDsd. 

25  11  =99-74  Kussin. 

24-74 =  100Wack. 

25-78  =100-85  Brunner. 

25-06  =99-82  Range. 

26  87  0-40--100-89  Hunt. 
27-67  0-80=100-13  Hunt 
25-65       0-45 =100-56  Hunt. 

24-64  =100-09  Redner. 

22  90      0-58=99-49  Merz. 


*  With  Bome  alumina;  the  specimen  associated  with  Eozoon. 


No.  1,  crystals,  G.=3-267  ;  2,  fr.  Longban  in  Werraland;  3,  fr.  Tjotten  in  Norway ;  4,  G.=3-28; 

5,  fr.  Fuiland ;  7,  ib.,  G.=3-il5  ;  8,  ib. ;  9,  G.=:J-37  ;  1 1,  fr.  the  Alps ;   13,  fr.  Canada,  G.= 3-26— 
3-27  ;   14,  fr.  Canada,  with  Eozoon;  15,  ib.,  G.=3  273— 3-275. 

2.  Lurte-Mcu/nesia-Iron  Pyroxene;  SaJUite;  Furikite.     1,  H.  Rose  (Schw.  J.,  ixiv.  86);  2,  Reu- 
terskiOld  (Jaliresb.,  ixv.  362) ;  3,  Ilisinj^r  (Afh.,  iii.  291);  4,  Arppe  (Anal.  Finsk.  Min.,  22);  5, 

6,  A.  Erdmaau  (Ak.  H.  Stookh.,  1848);  7,  Winchenbach  (Ramm.  Min.  Oh.,  452);  8,  Rammelfl- 
berg  (ib.,  452);  9,  G.  T.  Bowen  (Am.  J.  ScL,  v.  344);  10,  Erdmann  (L  a);  11,  Payr  (Ber.  Ak. 
Wien,  XXV.  5G0);  12,  13,  H.  Rose  (1.  c);  14,  v.  Uauer  (Ber.  Ak.  Wien,  xiL  714);  15,  Schultz 
(Act  Fenn.,  1856);  16,  Rammelaberg  (J.  pr.  Ch.,  Ixxivi.  351);  17,  Funk  (Jahresb.,  1844,  862); 
18,  Seybert  (Am.  J.  ScL,  v.  116);  19,  H.  Rose  (1.  c);  20,  C.  W.  C.  Fuchs  (Jahresb.  Min.,  '62 
802): 


(t 


^i 

54-86 
53-56 

54-18 


.1.  Sala,  SaJUite 

2.  Longban,  ywh, 

3.  " 

4.  Pargas,  gyh.-gn.  52*67 

5.  Tunaberg,  gn.      54-13 

6.  "  gn.       63-82 

7.  Meseritz,^/!.        54-46 

8.  Edenville,(/»^.-6.  55-01 

9.  N.Hav'n,Ct,5a^5312 

10.  Tunab.,  C'occ.,  (/n.  63-50 

11.  Oberrochlitz,  tt;^.  55-03 

12.  Dalecarlia,  ga.      54*55 

13.  •*  "  64-08 

14.  Boksater, -FanA.    63*81 

15.  Finland,  gn,  52*00 

16.  Kaiserst,  dk,  gn,  ^'^'^^2 

17.  Nordmark  52-17 

18.  L.  Champl,  gn,  50-33 
10.  Taberg,  bk,  53-36 
20.  Radauthal,6&.(f)  51*78 


^1 

0-21 
0*26 

0-54 
0-90 
0*95 
2*46 

1-06 
0*76 

0-14 


0*85 
2*67 
0-42 
1-53 

2-48* 


f^e 

4-44 
4-48 
1-45 
4-54 
3-69 
7-95 
3-73 
4-96 
601 
9-74 
4-84 


Mn 

1-87 
2-18 

0-30 
0-89 
0*78 


0-60 
1-90 
316 
8-14MnO-73 


10-02 
10-01 
12*46 
13-57 
16-12 
20-40 
17-38 
16-91 


0-61 

0-80 
1-28 
1*61 
tr, 
0-09 


Mg 

16-49 

16*27 

17*81 

19-52 

15-01 

12-20 

14-39 

16-95 

14-50 

13-59 

16-71 

15*26 

11-49 

8*00 

10-15 

9-74 

7*06 

6-83 

4-99 

7-03 


Ca 

23*57 
23*86 
22*72 
21 -03 
25-16 
23-55 
24-01 
22*80 
23-62 
20  42 
20-72 
20-21 
23-47 
27-50 
2-2-50 
25-34 
22*00 
19-33 
22-19 
2100 


0*42=99-99  Rose. 
=100-29  Rout 


1-20=99*54  Hisinger. 

=98-30  Arppe. 

i.*6:^,=99-81  Erdm. 
0-54=99-90  Erdm. 

=99-83  Winch. 

0-36=100-07  Ramm. 
0-47=99-38  Bowen. 
0-^7=100-18  Erdm. 

=99 -46  Payr. 

=99-02  Rose. 

=99-67  Rose. 

0-29=99-61  Hauor. 

=98-75  Schultz. 

=100-62  Ramm. 

=99*38  Funk. 

0-67=99*u9  Seybert 

=98*01  Rose. 

0-04,  :^a  0-19,  ^  0*29=99-47  F. 


•  Includes  Fe^O' 1*20. 


No.  2,  G.=3-27;  4,  crystals;  5,  G.=3*86;  8,  cryst,  G.=3*294;  9,  deavable  massive,  G. 
=3-127—3-294;  10,  G.=3*30— 3-37 ;  11,  G.=3-395;  12,  13,  fr.  Bjormyresweden ;  14,  fr.  E. 
Gothland;  15,  fr.  I.  Afvensor;  16,  occurs  mixed  with  scolopsite;   18,  G.= 3*377. 

3.  Iron-Lime  Pyroxene ;  Hedenhergite,  1 ,  H.  Rose  (Schw.  J.,  L  c) ;  2,  Wolflf  (J.  pr.  Oh.,  zxziv. 
236);  3,  Sjchting  (ZS.  Nat  Ver.  Halle,  viu  67): 


§i 

*e 

Mg 

Ca 

1. 

Tunaberg,  Hed, 

49-01 

26-08 

2-98 

20-87=98-94  Rose. 

2. 

Arendal,  bk. 

47-78 

27-01 

22-95=97-74  Wolffi 

3. 

D,  la  Garde 

52-23 

27-47 

7-46 

12-84-100  Sochting, 

No.  2,  G.= 3-467;  3,  fr.  "Melaphyre." 
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4w  Limo-Magnesia^Mmganese  Pyroxene;  Sch^/iarae,    AiialTsis :  Michaelson  (L  c.): 

&       9e      j*e       JLn      Mg      Oa        tL 
LLongtea         52-31    3-9^    l-es    10*46    10*86    19*09    0*60=98*92  Michaelaon. 

6.  Lma-Irothlkmifemm Pyroame,    AiuljeiB:  Bisdiof  (Lehrb^  0.): 

Si       Si      ^e      Mo     lilg      0^      ]Sr«      fi: 

L^Laadi         60*83    2*16     13*50    t'56    8*42    21-^3    0^38    0*98=100-56  Biflcfaffl 

6L  lAmB-^rtm-Mmffamese^Zme Pyroxem;  Ji^l^rwmie.   AnalysiB:  Hennum  (J.  pr.  GKl,  ^to.  13) 

Si        M       to       iin      Za     iig      (h       tL 
49-91     1-93     10-53     7*00    4*39    8-18     15-48    1*20=98*62  Hennann. 


n.  Amiosous  Ptboxbsk 
1.  Lu^Magmesia  P.;  LemcoMgUe,    Analjaes:  T.  a  Hunt  (Bep.  G.  Gan^  1853, 1863) 


1.  BaUiiir8t»a 
2. 


u 


Si       Si      Fe      ftg       Ca        ti 

51-50     6*15     0*35     17*69     23*80     1*10=100-59  Hunt 
50-90     6-77     0-35     18*14    23*74    0*90=100*45  Hunt 


8L  Lime-MBtgiteskhlnm  F, ;  Fusaiie,  AugHe,  Analyses :  1,  Kudernatsch  (Pogg^  xxxril  577);  2. 
Delesse  (Ann.  d.  M.,  IV.  zil  293);  3.  Richter  k  Scheerer  (Sadis.  G«fl.  Leipskx  n,  93,  1858);  4^ 
Bartbe  (Ch.  Gentrall^  ii  712);  5,  Haoghton  (Dabiin  Q.  J.  Sd.,  t.  95);  6,  KudematBdi  (L  c);  7, 
Kkfwoth  (Beitr^  t.>  ;  !^  Kadernatsch  (L  a) ;  9.  Wedding  (ZS.  G^  x.  bV5) ;  10,  Rammeisberg  (ib., 
zL497);  1 K  Elaproth  (L  a) ;  12,  Kndernatach  (La);  i:i-15,  t.  WahershaosenlYulk.  Gest^  107> 
110);  Id.  Rammeisberg  iPogg.,  diL  436);  17,  Kadematsch  (L  c);  13-20.  Rammeisberg  (Fogg.. 
''*   "'  -       -  Lc^  p.  110);  22,  T.  &  Hunt  (Rept  G.  Can^  l5>o3, 


468);  23,  Tobler  (Ann.  Gh.  Pbarm., 

xd.2: 

Si 

^} 

te 

1.  Fassathal 

5015 

4l>2 

12*04 

2.  Vo^^ 

49*16 

5*03 

7-19 

3.  TraverseDa 

51-79 

4*03 

7*57 

4.  ZiUertbal  gm. 

4S-47 

8*22 

4-SO 

5.  Skre 

50*S0 

31)0 

9*61 

6.  Rhone,  &;A.-^a.t} 

)  50-42 

65S 

7  40 

7.        "          ** 

52i>0 

5*75 

11-02 

S.  Ve^uTius 

50-VO 

537 

6z5 

9.         ••        aflt>3l 

4>">6 

S-^J3 

454 

10.         **        of  1^53 

4i>-6: 

4*42 

9^S 

11.  Frascati 

4St)0 

5i)0 

10S*» 

12.  Etna 

50-55 

4-S5 

7t?6 

13.      -    Ji.                i 

1  47  o:^ 

674 

11-39 

14.      ^    y%MSL 

51-70 

4-3  S 

4  2* 

15.      ""     Mascali 

4:^-69 

5-22 

10-75 

Id.     -^    Ml  Rossi 

47 -J  S 

552 

7S9 

17.  Kdfel 

4939 

6  0«) 

7-39 

IS,  Uartlin^en 

47 -5  i 

?  13 

13^>2 

19.  Llaach 

5*"5 

3  72 

6-^ 

21^.  S^iiauL  Boh. 

5II2 

3-33 

5  45 

21.  Iceland 

4;>--7 

6-^ '5 

5-9: 

22.  Monnval  5*t 

49-4*) 

6  70Fe7-3 

23^  Kitiser^UiLl  bfk. 

44-40 

7-S3 

II-SI 

Mn 


ftr. 


li)3 


0-25 


tr. 


1\*0 


o:o 

0-4*> 
0-15 
2  63 


•-1I 


Mg 

13  48 
15*95 
17  4«> 

15-59 
15-0O 
l»>-:>2 
12-75 

14  43 
14-01 
14-22 

S  75 

l:^^l 

0-21     i2-vO 

21*11 

14-74 

15-29 
13*93 
12-7*> 
1343 
12-32 
16-16 

10-15 


Ca 

19-57 
13*87 
13-98 
21-96 
19-35 
13*73 
14-00 
2:i-*^6 
2»  »-62 
22-^3 
24-00 

22  "2 'J* 
2»»*>7 
13-02 
1^-44 
19-10 
22-46 
13  25 
2i-35 

23  54 
22-00 
2I-?3 


a 


=99-26  Kadernatsdi. 


7     2-26=98*51  Delesse. 
=99-77  R.  ±  S. 


0-7S=99-:f7  Barthe. 

0-6'»,  Sa.  K  0-tJ6=K4)-:6  H. 

=99-50  Kud. 


0-:5  =  9^-02  Kiapr. 

=  1>9-91  Kud. 

,  Fe  2-T3=VL'-39  Wedd. 

.  Fe  '.nti^lOC'-ld  tLir-.m 


=  97*55  Kluprv>t^ 

=93-66  Kud. 

0-2-  =  l00-0;i  Walt. 

0-4l*  =  l»9  '.M  Wall. 

0-5I=l'9  35  Wal; 

0*43,  Fe  3  •-5=99  53  Rarrtm. 

=;:*9-25  Kud. 

=  10*)-"S  Ranir.^- 

.  Fe  2-3o  =  5*^^4  Razi=. 

.  Fe  0-v5=:^v-39  Rahih:. 

=:00  Wa^:. 

0-^0,  Na  0-74.  K  fr  =100  'i  H. 
22*60     l-0S,Sa2  IS.  K0r?5  =  :  0  :2T. 


XosSw  1-5,  fr.  mecamorpbic  rocks;  •>-23,  fir.  erupdre  rocks.    2.  tr.  Temoar.  making  wi:h  TC5>*:i:e 


c:  a 
14. 


a  <o-oaile«i  porphrry.  G.  =  "M35:  :i,  rar.  prnrxa.  G.^i-2lH:  4.  ii.=5-^9o;  5,  see  au^i'e 
mefci:::or?£iic  dot^rlso  on  Loch  ScavLg  in  Skw?:  6.  G.=3-347;  12,  G.=3*40:   IS,  Of. =2  >>d 
G=32«4:    15,  G.=3-:i2S;    16^  G.=3-376;  1-,  G=3  330:   19,  G.=3-343;   20,  G.=3  36l:  ii.  j 
doitfr:e,  G.=3-34l. 

9.  Lr^jn^Urna  P.  ^eindk  lit&e  X^^ruisiau  Analjsea:  1,  DeTiOe  lEt,  Teneriie.  1S43  ;  2,  H.vh- 
sce:ier  \i,  pr.  Ch..  xxriL  375.) ;  3,  4,  Smith  k  Brash  lAm.  J.  Sd.,  II.  xri  369/ ;  5,  Xhomsoa  i^>lin.« 
L495»: 


BI8ILICATE8. 

Si 

% 

te 

Mn     Ag 

Ca 

1. 

Teneriffe 

48-06 

4-18 

23*41 

9-40 

14-96 

2. 

Azores 

50-40 

2-99 

22*00 

2*40 

21-10 

3. 

Hudscnite 

39-30 

9-78 

80-40 

0-67     2-98 

10-39 

4. 

u 

38-58 

11-05 

30-57 

0-52     8*02 

10*32 

6. 

Folyliie 

40-04 

9-42 

34-08 

6-60     

11*54 

219 

=100  Deville. 

0-30=99*19  Hochst 
1*95,  Jiia  1*66,  k  2-48=99-61  a  &  B 
1-95,  ]Sa,K  416=100-17  S.  &  B. 
0-40 =102  08  Thomson. 


Nos.  1,  2,  fir.  volcanic  rocks;  3,  5,  fir.  metamorphia     1,  G.=8*179. 


III.  DiALLAQE  AND  PSEUDO-HTFBRSTHENE. 

2  &,  Containing  Utile  or  no  Alumina.  Analyses  :  1-5,  y.  Rath  (Pogg.,  zcv.  533) ;  6,  HermanB 
(BulL  Soa  Nat  Moseou,  1854,  273). 

8  c  Aluminous.  Analyses :  7,  y.  Rath  (ZS.  G.,  ix.  246) ;  8,  9,  Regnault  (Ana  d.  M.,  III.  ziii 
101);  10-12,  Kohler  (Pogg.,  xui.  101);  13,  Rammelsberg  (Min.  Ch.,  464);  14,  Kohler  (L  a);  15. 
y.  Kobell  (J.  pr.  Ch.,  xx.  472) ;  16,  A  Streng  (B.  H.  Ztg.,  xxliL  54) ;  17,  Delesse  (Ann.  d.  M.,  IV. 
xyi.);  18,  Schafhautl  (Ann.  Oh.  Pharm.,  IL  254);  19,  20,  A.  Streng  (L  a);  21,  Seybert  (J.  Aa 
Philad.,  ii.  141): 

gi 

1.  Glatz,  ywh.-gn.        50  84 

2.  "      d'kgn,  5000 
8.      "          "                51-78 

4.  Neurode,  bk.  Hyp.  53*60 

5.  Skye,         "       "      51*30 

6.  Achmat'sk,  DvaO.    61-47 


(I 


t( 


7.  Marmorera 

8.  Piedmont,  Diall, 

9.  Ural, 

10.  Florence, 

11.  Harz, 

1 2.  Baste,  gnh.'bn. 

13.  "  " 

14.  Salzburg,  gn. 
1.^  "  firy. 
10.  Harzburg,  Diall. 


It 


17.  Odern, 

18.  Grenoa,  met  Di. 
10.  Harzburg.  Hyp. 
20. 
21.  Wilmington, 


t4 


(( 


49*12 
50  05 
62*60 
53-20 
53-71 
62-88 
52-00 
61-34 
5020 
52*84 

49-30 
49-50 
52*34 
51*26 
62-17 


Si 

0*42 
112 
1-99 
0-76 
1-15 

3-04 
2-58 
3-27 
2-47 
2*82 
2-82 
3*10 
4*39 
3*80 
4*56 

550 
6*55 
305 
3-62 


f^e 

8-47 

8-54 
10*97 

8-95 
13-92 

1*80 


Mn 


0-28 
0*26 


1 1-45     

11.98    ■ 

5-35      

8-67     0-38 
808 
8*40 
9*36 
8-23 

8-40      

9-41 


9*43 
8-28 
8*84 
911 


051 


4003PelO-73     tr. 


Ag 

16-86 
15-87 
15-58 
13*08 
14*85 
15-63 

16*33 
17-24 
16-43 
14-91 
17  66 
17-68 
18*51 
15-69 
16-40 
16*06 

17*61 
14-12 
15-68 
16-69 
11-33 


Ca 

21*85 
2111 
2004 
21  06 
20*15 
27-81 

18*54 
15-63 
20-44 
19*09 
17-06 
17-40 
16-29 
18-28 
20-26 
13-16 

15-48 
18-12 
19*18 
1918 
20-00 


ft 

1-23=98-76  Rath, 
1-69=97*63  Rath. 
0-22=99  71  Rath. 
0*86=99-82  Rath. 
0-21  =  101-44  Rath. 
2-39=100-25  Herm. 


1-46=98-94  Rath. 
2*13=90*61  Regnault. 
1-59=99*68  Regnault. 
1-77=100-49  "Kohler. 
1-04=100  27  Kohler. 
1-06=100-24  Kohler. 
1*10=100  36  Ramm. 
2-1 1  =  100*04  Kohler. 

=99-06  KobelL 

3-29,  alk.  0*39,  Fe  1*84,  ^r  0-O9, 
ti  0-22  =  101*85  Streng. 
0*86,  ^  0-30=98-93  Delesse. 
1-77,  ?  3-66,  iffa  3-76  Schaf  h. 
0-66=99-65  Streng. 
0-34,  Fe  1*03=101-23  Streng. 
1-27=99-50  Seybert. 


No.  1,  fr.  gabbro,  G.=3-249;  2,  ib.,  G.=3-244;  3,  ib.,  G.=8*245;  4,  ib.,  G.=3*836;  5,  fir. 
hypersthene  rock,  G.  =  3-343:  6,  G.=3*21,  H.=4*5;  7.  fir.  gabbro  of  Graubiindten,  G.=H*:i53;  8, 
met  diallago,  G.  =  3*i61  ;  9.  met.  diallage,  ft*,  serpentine;  10,  fi:. gabbro,  G.  =  3*2.j6;  12,  fr. gabbro, 
G.  =  3-23;  13,  fr.  gabbro,  G.  =  3-300;  14,G.=3-2:s;  15,  G.=3-2;  16,  fr.gabbro;  1 8,  vanadiferous 
bronzite,  G.  =  3*25;  \\\  20,  fr.  gabbro,  pseudo-hjrpersthene ;  21,  pseudo-hypersthene,  assoc.  with 
quartz,  G.=3'25;  B.B.  fus. 

Pyr.,  etc. — Varyiug  widely,  owing  to  the  wide  variations  in  composition  in  the  different  varie- 
ties, and  often  by  inseusible  gradations.  Fusibility,  from  the  almost  infusible  diallage  to  3*75  in 
diopside ;  3*5  in  sahlite,  baikalite,  and  omphacite;  3  in  jeffersouite  and  augite ;  1'h  in  hedenl^erg- 
ite.  Varieties  rich  in  iron  afford  a  magnetic  globule  when  fused  on  charcoal,  and  in  general  their 
fusibility  varies  with  the  amount  of  iron.  Jeffersonite  gives  with  soda  on  charcoal  a  reaction  for 
zinc  and  manganese ;  many  others  also  give  with  the  fluxes  reactions  for  manganese.  Most  vari- 
eties are  unacted  upon  by  acids. 

Obs. — Pyroxene  is  a  common  mineral  in  crystalline  Hmestone  and  dolomite,  in  serpentine,  and 
in  volcanic  rocks ;  and  occurs  also,  but  less  abundantly,  in  connection  with  granitic  rocks  and 
metamorphic  schists.  The  pyroxene  of  limestone  is  mostly  the  white  and  Hght  green,  or  gray 
varieties ;  that  of  most  other  metamorphic  rocks,  sometimes  white  or  colorless,  but  usually  green 
of  different  shades,  from  pale  green  to  greenish -black,  and  occasionally  black ;  that  of  serpentine 
is  sometimes  in  fine  crystals,  but  often  of  the  foliated  green  kind  called  diaUage;  that  of  eruption 
rocks  is  t>  e  black  to  greenish-black  augite. 
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In  limestone  the  associates  are  often  hornblende,  scapolite,  ganiet,  orthodase,  sphene,  phlogo* 
pite,  and  sometimes  brown  tourmaline,  chlorite,  talc,  zircon,  spinel,  rutile,  etc ;  and  in  other 
metamorphlc  rocks  mostly  the  same.  In  eruptive  rocks  the  crystals  are  imbedded,  and  often  occur 
with  similarly  disseminated  duysolite,  crystals  of  orthodase,  sanidin,  labradorite,  leudte,  etc. 

Pyroxene  is  an  essential  constituent  of  many  rocks.  Pyroxervyte  is  a  metamorphic  rock  consist* 
ing  mainly  of  compact  pyroxene  of  the  Salilite  section.  Lkerzolyte^  from  the  borders  of  Lake 
Lherz,  in  the  department  of  Ari^  in  France  (described  bv  Charpentier  and  DufrC'noy  as  a  variety 
of  pyroxene),  is  a  green  pyroxenic  rock.  (For  constitution,  see  under  Spinbl.)  Pyroxene  along 
with  labradorite  constitutes  the  dark  gray  and  green  to  black  eruptive  rock  called  dokryle,  which 
often  contains  also  magnetic  iron  ore  in  grains ;  and  with  labradorite  and  chrysolite,  the  related 
rock  hasali.  JDoleritic  and  banctUic  lavas  have  the  same  composition.  With  leudte  it  forms  the 
leuritopkyr,  the  common  igneous  rock  of  Vesuvius;  and  with  nephelin,  nepJielinyte  or  nephdin- 
doleryte,  another  Italian  igneous  rock.  The  pyroxene  of  these  igneous  rocks  is  the  black  variety 
augiie ;  and  it  often  occurs  in  distinct  crystals  of  the  forms  in  figs.  203-206.  Many  kinds  of  tufa, 
and  the  earthy  basaltic  rock  called  wacke  (either  a  variety  of  tufa  or  a  decomposed  basalt  or 
doleryte)  often  consist  largely  of  crystals  or  g^ins  of  augite. 

DiaUage  occurs  generally  in  serpentine  or  steatitic  rocks. 

Many  foreign  localities  of  pyroxene  have  already  been  briefly  indicated  (pp.  214-219).  The 
crystals  of  Ala  in  Piedmont  are  associated  with  garnets  and  talc  in  veins  traversing  serpentine ; 
and  the  more  transparent  are  sometimes  cut  and  worn  as  gems. 

In  N.  America,  it  occurs  in  Maint,  at  Raymond  and  Rumford,  diopside,  sahlite,  eta ;  at  Deer 
Isle,  diallage  in  serpentine.  In  Vermont^  at  Thetford,  black  augite,  with  chrysolite,  in  boulders 
of  basalt.  In  Mass,^  in  Berkshire,  white  crystals  abundant;  at  the  Bolton  quarries,  same,  good; 
Wcetfield  and  Blanford,  diallage  in  serp.  In  Conn,^  at  Canaan,  white  cryst  2-8  in  long  by  1-2 
in.  broad,  in  dolomite ;  in  Trumbull,  lai^  green  cryst.  in  limestone ;  in  Reading,  on  the  turnpike 
near  the  line  of  Danbury,  small  transp.  cryst,  and  granular ;  at  Watertown,  near  the  Naugatuck, 
white  diopside.  In  N.  Tork^  in  N.  Y.  Co.,  white  cryst.  in  dolomite;  at  Warwick,  fine  cryst. 
(descr.  and  fig.  by  v.  Rath,  Pogg.,  cxi.  263) ;  in  Westchester  Co^  white,  at  the  Sing-Sing  quarries ; 
in  Orange  Co.,  in  Monroe,  at  Two  Ponds,  cryst,  often  large,  with  scapolite,  sphene,  eta,  in  lime- 
stone; 3  m.  S.E.  of  Greenwood  Aimaoe,  sahlite  with  coccolite;  \  m.  B.  of  same,  in  cryst  with 
mica  in  limestone,  one  6  in.  long  and  10  in.  in  cira;  1  m.  W.  of  Coffee's  Hotel  in  Monroe,  black 
coccolite;  2^  m.  N.  of  Kdenville,  gray  cryst.;  1  m.  N.W.  of  Edenville,  black  cryst  in  limestone; 
in  Cornwall,  the  var.  hudttontte;  near  Amity  and  Fort  Montgomery,  gool;  in  Forest-of-Dean, 
lamellar,  green,  and  bronze-colored,  with  black  coccoUte ;  in  Putnam  Co.,  near  Patterson,  grayish- 
white  cryst,  abundant;  at  Rogers'  Rock,  L.  George,  massive  and  granular  (coccolite),  gray, 
green,  brown ;  near  Oxbow,  on  Vrooman  Lake ;  in  Lewis  Co ,  at  Diana,  white  and  black  cryst ; 
in  St  Lawrence  Co.,  at  Fine,  in  large  cryst;  in  Essex  Co.,  near  Long  Pond,  cryst  (f.  213),  also 
beautiful  green  coccolite;  at  Willsboro',  green  coccoUte  with  sphene  and  wollastonite.  In  ^V.  Jer- 
sey,  in  Franklin,  good  cryst  In  Penn.,  near  Attleboro',  cryst  and  granular ;  in  Pennsbury,  at 
Burnett's  quarry,  diopside.  In  Maryland,  Hartford  Co.,  at  Cooptowu,  diallage.  In  Delaware,  at 
Wilmington,  a  hypersthene-like  variety  (anal  21),  Nuttal's  Maclureite.  In  Canada,  at  By  town, 
subtrp.  white  cryst,  1-U  in.,  in  limestone;  at  Calumet  I,  grayish-green  cryst  in  limestone  with 
phlogopite,  some  appearing  to  be  altered  Eozoan;  at  the  lligh  Falls  of  the  Madawaska,  cryst 
sometimes  1  fl.  long  and  4  in.  wide,  having  cryst.  of  hornblende  attached ;  in  Kildau,  as  a  rock  ; 
in  Bathurst,  colorless  or  white  cryst ;  near  Ottawa,  in  large  subtrp.  cryst.,  in  limestone ;  at 
Grenville,  dark  green  cryst,  and  granular;  at  Montreal  Rougemont  and  Moutarvelli  Mta.,  black 
in  doleryte. 

Alt. — Pyroxene  undergoes  alteration  in  different  ways,  as  has  been  well  explained  byBischof, 
and  many  species  have  been  instituted  on  the  material  in  diflerent  stages  of  change.  In  the 
simplest,  there  is  only  a  taking  up  of  water,  producing  a  "  hydrous  augite."  The  water  found  in 
several  of  the  analyses  already  cited  may  be  from  this  source.  In  many  Ci\se9  a  loss  of  silica 
appears  to  attend  this  hydration ;  and  often,  also,  a  loss  of  one  or  more  of  the  bases  (of  which 
the  Umo  and  iron  are  the  first  to  go),  through  the  dissolving  agency  of  waters  holding  carbonic 
add,  or  carbonates,  in  solution.     Thus  may  come  the  following  substances  : 

18.  Hydbous  Augite.  Analyses  1,  2,  3  of  an  altered  sahlite  from  Sala,  Sweden,  the  three 
analyses  made  on  different  fragments  of  the  same  piece,  by  H.  Rose. 

14.  PlOBOPHYLL  (Svanberg,  Fogg,  1.  6<>2,  18:i9).  Also  from  Sala,  where  it  occurs  both  massive, 
with  the  cleavage  of  pyroxene,  and  fibrous,  of  a  greenish-gray  color,  with  H.  =  2'6  and  G.  1^2*75. 
Analyses:  4,  Svanberg  (1.  c).  Formula  deduced  R  Si-hf  I^.  Named  from  niKpui^  liiltr,  and 
0vAXuf,  leaf,  in  allusion  to  the  odor  when  moistened. 

15.  Pyballolite  {Nordenskiokl,  Schw.  J.,  xxxl  389,  1820),  From  Finland,  where  it  occurs 
mostly  in  limestone,  with  pyroxene  and  scapolite.  A  pyrallolite  from  Sibbo  in  Finland  has 
been  named  Varga^Ue,  after  Count  Vargas,  Huot  Min.,  ii.  676,  1841;  Wargasit  Germ.  Analyses: 
5,  Nordenskiold  (1.  a),  of  the  original  mineral  from  Storgord,  whitish  or  greenish- white,  wlh 
H.=3'5— 4,  G.=2-63— 2-78,  for  which  the  formula  MgSi  +  ifl!  has  been  written;  6-14,  la  er 
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by  Arppe,  Fiinihjelm,  Runeberg,  and  Selin  (AnaL  Finsk.  Min.,  S5),  from  different  Finland  locali* 
ties — 6,  large  whitish  crystals  from  Storgard,  G.  =  2'53;  7- JO,  from  Kulla  quarry  in  Kimito;  8. 
whitish,  augitic  in  structure,  H.  =  3— 4;  9  and  JO,  whitish  and  earthy;  11, green  and  columnar, 
G.=2'70,  H.=3— 4,  from  Takvedaholm;  12,  similar,  from  Skrabbole;  13,  greenish  and  arranular, 
with  G.=2G1,  from  Haapakyla;  14,  brownish  or  grayish-yellow  and  columnar,  H.  =  :s,  Gr.=2'G6, 
from  Frugard.     The  crystalline  structure  is  that  of  pyroxene.    Named  from  >rw«,  fire,  a  va  »j,  other, 

16.  Schiller  Spar  in  part  (Schillerstein  VVcm.,  Basiile  pL)  An  impure  serpentine,  from 
Baste  in  the  Harz,  having  often  the  cleavage  and  forms  of  pyroxene;  H.  =  3'5--4;  G.=2*5— 
2*7  li ;  lustre  metallic-pearly  to  subvitreoua;  color  dark-green  to  pinchbeck-brown.  Analysis  15, 
by  Kohler  (Pogg.,  xi.  192) ;  16,  Rammelsberg  (Pogg.,  xhx.  387).     See  further  Serpentine. 

17.  Travbrsblutb  {Scheerer^  Pogg.,  xciii.  109,  1854).  A  leek-green  mineral,  in  crystalSj  hav- 
ing the  form  of  pyroxene,  from  Traversella  in  Piedmont     Analysis :  17,  R.  Richter  (1.  c). 

18.  PiTKARANDiTE  {SckeereTy  Pogg.,  xciii.  100,  1854).  Has  a  leek-green  or  dark-green  color, 
and  looks  like  unaltered  pyroxene,  having  the  crystal  planes  /,  t-t,  i-t,  with  cleavage  parallel  to 
i-i.  It  is  from  Pitkaranda  in  Finland.  Analyses:  18,  R.  Richter  (Pogg.,  xciii.  101);  19,  Frank- 
enhauser.     Scheerer  refers  here  part  of  pyraUolite  (anaL  20). 

19.  Strakonitzite  (v.  ZepharovicJiy  Jahrb.  geol  Reichs.,  iv.  695,  1853).  Approaches  steatite. 
It  occurs  in  greenish-yellow  cryttals,  soft  and  greasy  in  feel,  with  G.=1'91.  Analysis:  21,  v, 
Hauer  (La). 

2U.  MoNRADiTE  {Erdmanfi^  Ac  H.  Stockh.,  1842,  p.  108).  Probably  a  slightly  altered  pyroxene 
or  hornblende.  Described  as  occurring  granular  massive,  with  two  unequal  cleavages  mutually 
inclined  about  130^;  with  H.=6,  G.=3*2678;  color  yellowish,  honey-yellow,  and  lustre  vitreous. 
Analysis:  22,  Erdmann  (1.  c.).  Formula  deduced  (Mg,  f'e)  Si  +  i  £[.  From  Bergen  in  Norway. 
Named  after  Dr.  Monrad. 
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4-52=99-82  Rose. 

2. 

it 

56-27 

0-45 

513 

21-68 
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3-12=97-51  Rose. 
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0-78 

9-83=98-48  Svanb. 

5. 

PyraUoUte^  Storg, 
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6-68 

3-58,  bit  k  loss  6*88  Nord. 

6. 

t( 

u 

76-23 

1-79 
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7-10=100-05  Arppe. 
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8-5=100  Arppe. 
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0-76 

24-72 

10-69 

12-33 =99-41  Rimeberg. 
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18-.39 

11-72 

8-78=100-12  Selin. 
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18-77 

6-53 

6-48=99-66  Furuhjehn. 
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1-45 

0-09 

26-85 

6-33 

9-15  =  100-17  Arppe. 

12. 
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Skrab. 

55-92 

1-55 

1-86 
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26-12 

6-34 

7-56=10103  Arppe. 

13. 
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Haap. 
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l-ll 

1-26 

0-69 

80-05 

2-90 

7-80  =  100-80  Arppe. 
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Frug. 

63-87 

0-34 

2-18 

23-19 

3-74 

7-32=100-64  Arppe. 

15. 

Schiller 

spar 

4808 

1-73 

10-91 

057 

26-16 

2-75 

12-4:s,  ^r  2-37  Kohler. 

16. 

« 

41-48 

6-49 

16-61 

27-24 

10-13=101-95  Ramm. 

17. 

Traverselliie 

52-39 

1-21 

20-46 

14-41 

7-93 

3-»i9=100-09  Richter. 

18. 

PUkarandiie 

61-25 

0-41 

12-71 

0-83 

13-30 

9-17 

2-52=100  19  Richter. 
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54-67 

1-34 

12-84 

0-60 

12-50 

14-42 

2-80— 99- 1 9  Frank. 

20. 
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60-06 

6-67 

1-68 

27-13 

4-62,  Pe  0-67=99-83  Sch, 

21. 

StrakoniizUe 

63-42 

7-00 

15-41 

2-94 

1-37 

19-86=100  Hauer. 

22. 

Monradiie 

56-17 

8-56 

81-63 

4-04=100-40  Erdm. 

T.  S.  Hunt  has  analyzed  some  altered  pyroxenes  (Logan's  Rep.,  1863,  490)  from  Canada,  related 
closely  in  composition  to  his  loganite  (which  is  altered  hornblende ;  see  under  Hornblende)  ; 
and  also 

21.  Hydrous  Diallaqes  (L  c,  p.  469),  that  may  be  examples  of  other  alterations  of  the  species. 
The  following  are  his  analyses:  No.  1,  of  a  brittle  cleavable-massivc  mineral,  forming  a  bod  in  a 
deposit  of  apatite  in  North  Elmsley,  having  the  cleavages  of  pyroxene  perfect;  H.=3 ;  G.= 2*538 
— 2-539 ;  color  greenish-gray ;  powder  unctuous.  No.  2,  a  similar  material  from  N.  Burgess, 
having  the  cleavage  of  pyroxene;  a  waxy  lustre;  H.=2 — ^3,  and  G.=2-32 — 2-35;  pale  grayish- 
gicen  color;  an  unctuous  feeL  No.  3,  a  coarse,  cleavable,  bronze-colored  diallage,  forming  a  rock 
at  ilam.  No.  4,  a  rock  from  Orford,  consisting  of  small  masses  of  pearly,  translucent,  celandine 
green  diallage,  with  H.=5-0,  and  G.=3-02— 3-03: 
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1.  N.  Elmsley,  hganiiic  (^)  36-70 

2.  N.  Burgess,        "  (j)  39-30 
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4.  Orford,     "  (|)  47-15 
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3-80 
11-36 


14-31=99-62 
16-93=100-62 
6-30=100-86 
6-88=101-66 


222  OXYGEN  CJOMPOUNDS. 

A  complete  removal  of  the  lime  and  iron  produces  steaiUe  or  toZc,  a  common  material  of  pseudo 
morphs.  Henssdaerile  is  a  variety  of  steatite  (see  Talc),  having  sometimes  the  cleavage  of 
pyroxene.  Pyrallolite  is  also  in  part  talc  or  steatite  (anal.  5,  18,  U).  Saponiie  and  serpentine 
(q.  V.)  are  other  results  of  the  same  kind  of  alteration,  they  consisting,  like  talc,  of  silica, 
magnesia,  and  water.  Horkmiie  is  a  steatitic  pseudomorph  of  pyroxene,  found  in  Orange  Co., 
N.  Y.,  with  chondrodite. 

The  following  are  other  kinds  of  peeudomorphs :  Hematite,  Limonite,  Magnetite,  Palagonite 
(which  see).  In  the  pyroxenes  containing  much  iron,  especially  the  augitic  varieties,  the  protoxyd 
of  iron,  when  moisture  and  air  are  present,  may  pass  to  a  higher  state  of  oxydation,  and  the 
mineral  take  a  red  color  (the  color  of  anhydrous  sesquioxyd  of  iron  (hemaiUe),  or  it  may  take  up 
water  as  well  as  oxygen,  and  become  of  a  hrowniah-yeHlow  color,  the  color  of  the  hydrous  sesqui- 
oxyd, or  Hmoniie,  MagnetUe  is  another  result,  and  probably  through  the  alteration  of  one  of  these 
oxyds  as  an  intermediate  state. 

Palagonite^  as  Bunsen  has  observed,  is  one  of  the  products  arising  in  part  from  the  change  of 
the  iron  to  a  sesquioxyd ;  it  is  the  material  of  many  tufas  of  volcanic  regions,  as  those  of  Iceland 
and  Etna,  such  tufas  having  been  made  from  doleritic  or  basaltic  lavas  abounding  in  pyroxene. 
Bunsen  remarks  that  palagonite  may  be  made  artificiaUy  by  putting  powdered  basalt  into  a  large 
excess  of  caustic  potash  in  fusion  and  pouring  on  water;  the  product,  after  washing,  is  hydrated, 
pulverulent,  and  gelatinizes  with  weak  acids,  and  its  composition  is  like  that  of  the  purest 
palagonite  of  Iceland.    For  analyses,  see  p.  488. 

Epidoie  is  another  mineral  resulting  from  the  kind  of  change  here  mentioned. 

In  one  variety  of  the  diallage  from  the  gabbro  of  Harzburg  (see  analyses  of  others  on  p.  219), 
A.  Streng  found  (B.  H.  Ztg.,  xxiii.  54)  Si  45-73,  *1  5-60,  Pe  12*  18,  fe  8*00,  Mg  12*55,  Ca  8'86, 
alkalies  0-55,  tl  4*68=98*15 — a  percentage  of  oxyd  of  iron  and  of  water  which  indicates  partial 
alteration. 

Cimolite,  In  the  case  of  the  aluminous  pyroxene,  when  all  the  bases  except  the  alumina  are 
removed  and  water  taken  up,  there  may  result  ciinoUte  (q.  v.),  a  whitish  clay-like  earth,  which 
has  been  observed  constituting  pseudomorphs  of  augite  at  Billn  in  Bohemia.  In  the  change  to 
this  aluminous  silicate,  alumina  may  possibly  be  added,  to  some  extent,  from  an  external  source, 
as  from  feldspar  decomposing  in  the  same  rock.  Pisani  gives  the  following:  composition  of  a 
greenish  aluminous,  although  tele-like^  pseudomorph  having  the  angles  of  pyroxene  (0.  R.,  liv. 
61): 

Si  3tl  ^e  Mg  Ca  Xa  Iv  fl 

56-52         20-49         2*67         5*94         0*93         3*32         3*88         740 

Glauconiie.  Mica,  Under  the  action  of  alkaline  waters,  alkalies  may  be  introduced.  Thus 
the  hj-drous  mineral  glauconiie  (q.  v.)  or  green  eariJi  may  result  ae  a  ccnistitueDt  of  some  augite  pseu- 
domorphs; or  the  essentially  anhydrous  mineral  luica^  which  has  been  observed  by  Kjenilf  as  a 
pseudomorph  after  augite,  in  the  Eill'el.  Kjerulf  gives  the  following  analyses  ( i }  of  an  unaltered 
augite,  and  (2)  the  mica  derived  from  it  : 

Na        K      Ign. 

0-;{3  =  98-58 

0-82     4-G2     1-50,  with  Ti  1-03  as  impurity. 

Acmite  (q.  v.)  is  considered  by  Bischof  and  Rose  a  pyroxene  altered  by  the  alkaline  process. 

Quartz.  Opai,  Calcite.  The  removal  of  tlio  mineral  by  the  decomposmg  and  dissolving 
agencies  may  be  attended  by  the  introduction  of  silica  from  the  waters  present,  tliese  waters  hav- 
ing become  siliceous  as  a  consequence  of  the  decompositions.  Hence  may  oome  siliceous  pseudo- 
morphs, either  anhydrous  like  quartz,  or  hydrous  like  opal.  One  such  from  Vesuvius  is  descril)ed 
by  Rammelsberg,  which  still  contained  some  part  of  the  bases,  aflbrdiug  him  on  analysis  (Pogg., 
lixx.  387): 

Si  85*31,     Xl  1*58,     ^0  167,     Mg  1*70,     Ca  266,     It  5*47  =  98-42. 

In  some  cases  the  waters  hold  in  solution  carbonate  of  lime  instead  of  silica,  and  this  salt  of 
lime  consequently  takes  the  place  of  the  removed  mineral,  and  so  ccUcite  pseudomorphs  after  py- 
roxene are  produced. 

2^  1  Jbautb.  Augite  also  occurs  altered  to  hornblende^  and  the  product  has  been  named  uralite 
by  Kose  (Pogg.,  xx.  322,  1830,  xxviL  97,  xxxi.  619).  The  crystals  have  the  form  of  augite,  but  the 
cleavage  of  hornblende,  /A  7=124" ;  they  appear  to  consist  of  an  aggregation  of  minute  hornblende 
prisms.  They  are  subtransparent  in  very  thin  laminsa,  have  a  deep-green  color,  a  greenish- white 
streak,  with  H.=5  or  nearly,  and  (>.=3'14— 3*15,  Ural;  3*273,  Silesia,  v.  Rath.  Analyses:  1, 
Kudematsch  (Pogg.,  xxxviL  586);  2,  Rammelsberg  (Min.  Chenu,  490) ;  8,  6.  v.  Rath  (Pogg.,  xcv 
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1.  Ural        5305    456     16-37      ir.      12-90     12-47   =99  35  Kuder. 

2.  "  50-75     5-65     16-48     079     12*28     11-59     1-80=99-34  Ramm. 

3.  SUesia     48*70    082    25-21 12*01     11*26     1*01,  alk.  ^*.= 99  Rath. 

Uralite  was  obtained  by  Rose  from  a  green  porphyritic  rock  at  Mostovaja,  Lake  Baltym,  neaf 
Kathariuenberg,  and  at  Canninskoj,  near  Miask,  in  the  Ural.  It  has  since  been  reported  from 
Arendal  in  Norway ;  Tavignolo,  near  Prcdazzo  in  the  Tyrol ;  near  Nourode  in  Silesia,  in  green- 
stone ;  Tunguragua  in  Quito ;  Mysore  in  India. 

Artif.--Diopaido  has  been  observed  as  a  furnace  product  at  the  iron-works  of  Pbilipsburg,  N. 
Jersey  (G.  J.  Brush,  Am  J.  Sci.,  IL  xxxiz.  182);  and  dark-colored  pyroxene  at  Gaspen berg;  in  an 
old  furnace  near  Hacheburg ;  a  copper  furnace  near  DiUenburg ;  at  Pahlun  and  Oldbury ;  a  man- 
ganese-augite  at  Miigdesprung. 

Formed  in  crystals,  as  diopside,  artificially  by  the  action  of  chlorid  of  silicon  on  magnesia 
(Daubree) ;  also,  a  grayish-white  Tar.,  by  mixing  the  constituents  and  exposing  to  a  high  heat 
(Berthier). 

Augite  in  small  yellow  crystals  has  been  found  in  old  fumaroles  at  Eiterkopfe,  near  Andemach 
(▼.  Rath). 

238A.  Okphacitb.  (Omphazit  [fr.  Baireut]  Wem.,  Hoffm.  Min.,  iL  2,  302,  1812;  Breith.j  ib.,  iv. 
2,  125,  1817,  Handb.,  612,  1841,  B.  H.  Ztg.,  xxiv.  365,  397,  1865.) 

Monoclinic  Cleavage :  in  two  directions  with  tlie  interangle  1 1 5°,  one  perfect,  the  other  imper- 
fect Massive,  granular,  disseminated.  H.=5— 6.  G.=3*2— 3*3;  3-178— 3  231,  Breith.;  3*263, 
fr.  Ober-Pferdt,  3-270.  fr.  between  Wustuben  and  Weppenreuth,  3-243,  fr.  Silberbach,  3301,  fr. 
Sfcambach,  all  in  the  Fichtelgebirge,  Fikenscher.    Lustre  vitreous.    Color  grass-  to  leek-green. 

Comp. — Analyses  by  J.  Fikenscher  (B.  H.  Ztg.,  xxiv.  397): 
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18  05 

1*73 
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0-62—99*69 

3. 

Silberbach 

52-77 

9*19 

4-81 

13-60 

1811 

1-22 

0-41  =  100-11 

4. 

Stumbach 

5216 

8-71 

11-63 

10*77 

14-16 

0-87 

0*14 

0-60=99-94 

5. 

Pacher,  Stj'ria 

50-29 

6-67 

3*26 

1622 

21*50 

0-88 

0-88 

0-45,€'r2  07: 

Anal.  1  gives  for  the  0  ratio  of  ft,  S,  Si,  2*6 :1  :  61 ;  No.  2,  2-8:1: 64;  No.  5,  13*3  :  375  :  2613 
(differing  much  from  those  adopted  by  Fikenscher).  Although  much  care  was  taken  to  use  the 
pure  mineral,  the  results  seem  to  indicate  an  intimate  mixture  with  some  alumina  silicate;  and 
possibly  with  lime-garnet  or  kyanite,  which  are  its  associates.  If  this  be  the  case,  the  mineral 
may  still  be  pyroxene  or  hornblende,  as  has  been  supposed.  After  an  examination  of  the  mineral, 
we  regard  with  doubt  the  cleavage  angle  given  by  Breithaupt. 

Omphacite  occurs  near  Hof  in  Baireut,  Bavaria,  at  the  localities  mentioned  above,  and  also  at 
Pacjier  in  Styria.  It  is  intimately  mixed  with  a  Hme-gamet,  and  also  usually  with  kyanite,  mak- 
ing the  tough  greenish  rock,  spotted  with  pale  garnet,  called  edogyie.  The  rock  contains  often 
scales  of  a  silvery  mica.  The  name  Oniphaciie  is  from  J/'9a^,  an  unripe grape^  alluding  to  the  color; 
it  is  among  the  names  of  green  stones  mentioned  by  Pliny. 

238B,  ViOLAN  Breithaupt  (J.  pr.  Ch,  xv.  H21,  1838).  Occasionally  in  prismatic  crystals,  afford- 
ing, according  to  DesCloizeaux,  the  angles,  and  the  planes  /,  i^i,  i-t,  and  i-3,  of  pyroxene,  and  cleav- 
age in  the  direction  of  /.  Usually  lamellar  massive,  sometimes  fibrous.  H.=6.  G.= 8*233. 
Lustre  waxy.     Color  dark  violet-blue.     Translucent,  but  in  thin  plates  transparent. 

Damour  obtained  (Descloizeaux's  Min.,  i.  6t5),  in  an  unsatisfactory  analysis  of  the  lamellar  min- 
eral (unsatisfactory  because  this  variety  is  penetrated  by  a  fibrous  mineral  which  appears  to  be 
tremolite).  Si  5011,  Al  9  04,  Fe  2*46,  Mn  2*54  Mg  10*40,  Oa  13*62,  Na  5*63, =99*80.  Plattner 
had  previously  ascertained  by  his  trials  (J.  pr.  Ch.,  xv.  321)  tliat  it  was  a  silicate  of  alumina,  iron, 
manganese,  lime,  magnesia,  and  soda. 

It  is  unaltered  in  the  closed  tube.  B.B.  fuses  easily  to  a  clear  glass,  coloring  the  flame  yellow 
(soda).     With  borax  and  soda  gives  reactions  for  manganese  and  iron. 

Occurs  in  small  seams  with  white  quartz,  white  fibrous  tremolite  spotted  violet  with  manganese, 
greenovite  and  manganesian  epidote,  in  the  braunite  of  St.  Marcel,  in  the  valley  of  Aosta,  Pied 
mont    Named  from  its  color. 


239.  iEGIRITE.     ^girin  Esmark,  Berzelius,  Jahrb.  Min.,  1835,  184. 

Monoclinic,  and  isomorphous  with  pyroxene.     Cleavage :  i-i  perfect ;  I 
less  so  ;  i-l  still  less.    Usual  in  striated  or  channelled  prisms. 
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H.=5-5-6.  G—3-45— 3-58;  3-578,  fr.  Skaadoe,  Eammelsberg ;  3-4fi4. 
fr.  Berkevig.  Pisaui.  Lustre  vitreous.  Color  greenish-black.  Streak  dark 
green.     Subtranslucent  to  opaque, 

Oomp.— fe'Si'  +  PeSi'=(ift'  +  iFe)Si'=,  if  ft=C«  +  SB  +  t'B,  Silica  BO-T,  BCBqwoiyd  of  i-on 
ai-e,  protoxTd  of  iron  10-1,  lime  T9,  8oda81=IOO.  AnalvBear  1,  Eammekberg  (iPogg,  ciii,286, 
aoi) ;  2,  PiMinl  (0.  It,  IvL  848) : 

i^     XI     Fe     ^e    Kn  iig   C>     ^a     S 

1.  Skiadoe    8i>a3  122  2307  8-80  MO  1-28  6-97     9-29  0-94=l(W72  Ramm. 

2.  Berkevig   52-11  ■i■i^  22a0  8-« 0'41  2-60  l;i-10,  B  o-30^1Ol-19  PisanL 

For  Hn  imperfect  anal  by  PLintaniPur.  see  Bibl  Univ.  Genive,  1 84 1 . 

Am  HammelBberg  observes,  legirine  holJa  the  seme  relation  in  conipositioD  to  pjroiene  that 
ariVedaOQito  docs  to  hornblende;  in  each  alkalies  being-  present,  and  Besquioiyd  of  iron  replacing 
to  a  large  airtent  the  protoijd  bases. 

Pyr.,  etc. — B.E.  fiiaes  easUj,  coloring  the  Same  yellow  (soda) ;  gives  a  magnetic  |i;1obula  on 
Charcot    Not  appreciably  attacked  by  acids. 

Ob»,— Occurs  with  Ipiicophaaiw,  canerinite,  elreolite,  in  Norway,  near  Drevip,  on  llie  Isle  of 
Skandiie,  and  at  lierkerJ^;  Hot  Sprinzs,  Arkaiisnn 

Von  Homberg  obtained  from  a  perfect  crystal  from  lamoe,  JA/=81°  21'— 8T"4T',  and  33°  48' 
—92°  20',  the  variation  owing  to  a  slight  irregularity  la  the  prism,  the  edges  and  faces  being  not 
quite  parallel 

Named  after  .>£gir,  the  Scandinavian  god  of  the  sea. 


240.  AOHITE.    Achmit  SIrdm,  Ak.  H.  3tockh,  1S21,  160,  and  B 


»,  ib.,  les 


Akmit  Oerm. 


Monoclinic.      C=74°,  /a/= 
:0'9135.      Occurring  planes: 


86°  56';  a:h:c=0-5m: 
O;   vertical,    i-i,  i-t,   I; 


dome,  24;  pyramidal,  4-2,  —12-3,  12-4.  4-2  replaces  the 
edge  between  2-i  and  i-i.  Cleavage :  /distinct ;  i-t  less  so. 
Plane  i-i  often  longitudinally  striated  or  channelled.  Twins : 
coniposit  ion -face  i-i ;  common. 

II.=f>.  G,  =  3-2— 3-53;  3-43,  Rammelsberg,  piece  of  a 
crystal ;  3'53,  same  pulverized.  Lustre  vitreous,  inclining 
to  resinous.  Streak  pale  yellowish-gniy.  Color  brownish 
or  reddish-brown  ;  in  the  fracture  blackish-green.  Opaque. 
Frjicture  uneven^earthy.  Brittle.  Plane  of  optical  axis 
parallel  to  clinodiagonal  section,  Descl. 

Oomp— ft'Si'-i-2Pef>i'=(§ft"-l-}Fe}Si'=,  if  Sa:  *'b  =  3:  1,  Silica  SIS, 
aesqnioxyd  ofiron  ;!ii'4,  protoiyd  of  iron  fil,  aodi  13'2.  Analyses:  1,  Bcr- 
zeltus  (Ak.  IL  Stockh.,  1S21,  100);  3,  Lebunt  (Thomson's  Min,  i.  4S0);  3, 
Rammelsberg  (Fogg.,  ciii.  300); 

Si      Fe     »n     te     idn     Ca     Sa 

0  7a  1040,  ti  (r.=il8-70B. 

349    0-83  l-l-SS,  %  U'60,  Xl  ii-fi8  = 
98!i3  L. 

0-69  12-46,    ft:   048,    ti    111, 

ign.O-39=100-25  R. 

The  protoiyd  bases  are  mainly  soda  and  pmtoiyd  of  iren.  Rammelsberg  makes  the  ratio  of 
the  former  1«  the  latter  3:1.  I'lio  ratio  of  the  proloiyds  to  the  acaquioxvds  is  1  :  2,  ivhilc>  it  is 
I ;  1  in  legirine,  and  1  ;  4  in  spoduniune.      Anal.  1  gives  the  0.  ratio  for  bases  and  silica  —  1  ;  2J. 

Pyr.,  etc — B.B.  fuses  at  2  to  a  lustrous  black  magnetic  globule,  coloring  the  flanio  dcopyoUow, 
and  with  the  Hules  reacts  for  iron  and  sometimes  manganese.    Sli^l'tly  acted  upon  by  acids. 

Obs,— Acniile  occurs  at  Rimdemyr,  4  ni,  S.  of  Dunsemd,  near  Kongsberg  in  Norway,  in  slendei 
jryetals,  sometimes  nearly  a  foot  long,  imbedded  in  feldspar  and  quarte;  the  crystals  are  ollen 
'  and  heiit,  and  quite  fragile. 
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yamod  from  ^aicftn,  a  pointy  in  allusion  to  the  pointed  extremities  of  the  crystals. 

G  Rose  has  sujargestod  that  aemite,  as  hitherto  observed,  is  probably  in  a  somewhat  altered 
condition,  and  that  possibly  the  aegirino  of  Brevig  is  aemite, in  an  unchanged  state  (Kryst.  Ch. 
Mm.,  76,  1852). 

241.  RHODONTTZS.  Bother  Braunstoin  pt.  ^fin.  of  last  Cent. ;  fr.  Kapuik,  Ruprecht  (with  anal), 
Phys.  Arb.  Wien,  i.  55,  1782;  Crell's  Ann.,  i.  297,  1790.  Rothbraunsteinerz  pt  Wern. 
Dichtes  Koth-Braunsteiuerz  (Elapnikker  Feldspath)  Karat.^  Tab.,  54,  78,  1800  (favoring  its  being 
a  distinct  species,  while  others  (Hauy,  Reuss,  etc.)  supposed  it  the  carbonate  mixed  with 
quartz).  Rothstein  pt.,  Kieselmangan,  Mangankiesel,  Germ,  Manganese  Spar  pt ;  Red  Man- 
ganese; Bisili(^te  of  Manganese.  Rhodonit  Jasche^  (Jermar,  in  Schw.  J.,  xxvL  112,  18 Id 
Ilydropit  Gennm\  ib.,  115. 

Bustamite  (fr.  Mexico),  Bisilicate  de  Manganese  et  de  Chaux,  A,  Bi'ongn.^  Ann.  Set  Nat,  viii. 
411,  1826.  Fowlcrite  (fr.  Hamburgh,  N.  J.)  Shep.,  Min.,  186,  1832,  i\  25,  1835.  Kapoikite 
Huot,  i.  239,  1841.  Paisbergit  Igelstrom,  (Efv.  Ak.  Stockh.,  143,  1851 ;  J.  pr.  Ch.,  liv.  192, 1851. 
Mangan-Araphibol  Jlenrn.^  J.  pr.  Ch.,  xlviL  7,  1849=Hermannit  Kenng.,  Min.,  71,  1853=Cum- 
mingtouit  Ramnu^  Min.  Ch.,  473,  1860. 

TricliiHC,  but  approximately  isomorphous  with  pyroxene.  Angles,  accord- 
ing to  Greg  and  Dauber,  and  also  those  of  pyroxene  : 


216 


Greg. 


7a7 
0^I 
OnP 

In  i'% 
I A  i'% 

/A  2 
/'•a2' 
/A  2' 


87° 
93 
110 
136 
138 
148 
142 
86 


20' 

50 

40 

20 

20 

42 

30 

35 


Dauber. 

87°  38' 
2Si 


In  Pyroxene. 

87°    5' 


93 
111 
136 
13S 
148 
142 

85 


8i 
8i 

Hi 

47 

39i 

24 


100 
100 
133 
136 
144 
144 


57 

57 

32i 

27i 

.35 

35 


Cleavage:  /perfect;  (9  less  perfect.    Usually  massive. 

H.=5-5-6-5.     a=3-4-3-68;  3-612,  Longban ;  3'634,  Siberia;   3-63 
Stirling,  Hermann.     Lustre   vitreous.      Color  light  brownish-red,  flesh- 
red,  sometimes  greenish  or  yellowish,  when  impure ;  often  black  outside 
from  exposure.      Streak   white.      Transparent — opaque.      Fracture  con- 
choidal — uneven.     Very  tough  when  massive. 

Coxnp.,  Var. — Silicate  of  manganese,  Mn  ^i = Silica  45*9,  prot.  manganese  54*1 =100.  Usually 
some  Fe  and  Ca,  and  occasionally  2n,  replaces  pari  of  the  Mn. 

1.  OrdiiMrij.  (a)  Crystallized-  Either  in  crystals  or  foliated.  The  ore  in  crystals  from  Paio- 
berg,  Sweden,  was  named  Paiabergile  under  the  idea  that  it  was  a  distinct  species.  (6)  Granular 
massive. 

2.  Ccdciferous;  Bustamite.  Contains  9  to  15  p.  c.  of  lime  replacing  part  of  the  Mn.  Often 
also  impure  from  the  presence  of  carbonate  of  lime,  which  suggests  that  part  of  the  lime  replacing 
the  Mn  may  have  come  from  partial  alteration.  Grayish-red.  Named  after  Mr.  Bustamente,  the 
discoverer. 

3.  Zina'ferous ;  Fowlehite.  In  crystals  and  foliated,  the  latter  looking  much  like  cleavable  red 
feldspar:  the  crystals  sometimes  half  an  inch  to  an  inch  through.  IaI'=SQ°  30',  Torrey.  G.= 
3*34,  Broith. ;  3*44.  Thomson.  This  mineral  is  mentioned  by  Fowler  in  Ami  J.  ScL,  ix.  246, 1825  as 
Sih'ctous  oxyd  of  manganese  from  Sterling,  N.  J.,  and  as  often  containmg  dysluite  (zinciferous  spinel). 
It  occurs  under  the  same  name  in  Robinson^s  Cat.  Amer.  Min.,  298,  1825.  It  is  Thomson's  fernh 
silicate  of  manganese.  Ann.  Lye,  X.  Y.,  iii.  28,  1828. 

Analyses:  1,  Berzelius  (AfhandL,  i  110,  iv.  382);  2,  3,  Ebelmen  (Ann.  d.  M.,  IV.  vii.  8);  4, 
Hermann  (J.  pr.  Ch.,  xlvii.  6) ;  5,  A  Schlieper  (This  Min.,  463,  1850);  6,  Igelstrom  (J.  pr.  Oh.,  liv. 
190);  7,  H.  Hahn  (B.  IL  Ztg.,  zz.  267);  8,  Dumas  (Ann.  Sd  Nat,  viiL  411);  9,  Ebelmen  (Le,)  r 
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10,  Rammelsberg  (ZS.  G.,  xviil  34);  11,  Pisani  (C.  R.,  IxiL  102);  12,  Herman  i  (1.  c.);  13,  Ram- 
raelsberg  (Min.  Ch.,  459) : 

Zn 


K^  1.  Longhan 

2.  Algiers 

3.  St.  Marcel 

4.  Cummiagton 

5.  " 

6.  Paishergite 

7.  Elbingerode 

B.  8.  Mexico,  Bust 

9  **  " 

lo!     "      " 

1 1 .  Vicentine  " 

C.  12.  Stirling,  Fowl 
13. 


(( 


(( 


48-00 
45-49 
46-37 
48-91 
51-21 
40-46 
44-86 

48-90 
44-45 
47-35 
46-19 

46-48 
46-70 


6-42 

4-34 
3-31 
1-52 


Mn 

49-04 
89-46 
47-38 
46-74 
42-65 
41-88 
42-98 


Mg 

0-2-2 
2-60 

2-00 

0-91 
6-16 


Ca 

3-12 
466 
5-58 
2-35 
2-93 
8-IS 
306 


fi       CaC 


0-95 


0-81  36-06  

1-15  20-96 

42-08 

1-05  28-70  

7-23  3152  5-85 

8-35  31-20  510 


14-57 

0-64  14-43 

9-00 

2-17  13-23 


0-72 
3-06 


=  100-38  Berz. 

=98-63  Ebelmen. 

.=i»9"Jj:  Ebelmen. 

=100  Hermann. 

=  101-13  Schliep. 

=  1 00-69  Igelstr. 

,Xl  0-74,  FeS' 0-4' 

=  100-65  Hahn 

•=  1 00-34  Dumas. 
12-27  =  90-90  Ebelmen. 

=y9-75  Ramm. 

6-95=lol-3c.  Pisani. 


3-09 
2-81 


4-50 
6-30 


1  00 =9007  Hermann. 

0-28    =100-74  Ramm. 


Schlieper  found  his  specimen  (one  furnished  by  the  author  and  seemingly  unaltered)  to  consist  partly 
of  carbonate  of  manganese  and  other  bases.  By  digestion  in  concentrated  muriatic  acid,  it  aflbrded 
90-15  per  cent  of  silicate  of  manganese,  and  985  soluble  portion.     The  latter  gave  on  analysis: 

AIuC  60-52        ]^eC8-60        Ca  C  3717        Mg  C  2*44        Hand  loss  1-27  =  100. 

Ten  p.  c  of  carbonates  had  been  previously  found  in  the  Cummington  mineral,  by  E.  Hitch- 
cock. Allowing  that  the  ten  p.  c.  of  carbonates  in  Schlieper's  specimen  had  been  formed  at  the 
expense  of  the  bases  in  the  rhodonite,  and  also  that  there  was  some  free  silic;i  in  minute  points 
or  grains,  as  was  obvious  to  the  eye,  the  oxygen  ratio  cannot  be  taken  as  different  from  that  of 
rhodonite. 

Hermann's  Mangan-amphibol  (L  c.)  was  based  on  an  analysis  of  this  Cummington  mineral. 

Ruprecht,  who  published  his  first  analysis  of  the  species  in  1782,  obtained  Si  55-U6,  manganese 
35-15,  iron  7*04, 3^1 1-56,  water  0-78  =  99-5t).     Huot  based  his  species  Kapnilcite  on  this  old  analysis. 

Brandes  obtained  for  the  Jly drop ilc,  a  rose^jolored  ore  from  Kapnik,  having  G.  =  2-Ji  (Sehw.  J., 
xxvi.)  Si  63-50,  Mn  41-93,  Fe  1-00,  3^1  1-24,  I'l  3-00;  it  has  been  considered  a  tersilicate,  with  the 
fornmla  Mn^  Si';  but  it  was  probably  an  impure  rhodonite. 

Pyr.,  etc. — B.B.  blackens  and  fuses  with  slight  intumescence  at  2-5 :  with  the  fluxes  gives  re- 
actions for  manganese  ;  fowlerite  gives  with  soda  on  charcoal  a  reaction  for  zinc.  Sliglitly  acted 
upon  by  acids.  The  calciferous  varieties  oflcn  crtervesce  from  nieoliauical  admixture  williorirbon- 
ate  oflime.  In  powder,  partly  disf^olves  in  muriatic  acid,  and  tlie  insoluble  p;irt  becomes  of  a 
white  color.     Darkens  on  exposure  to  tlie  air,  and  sometimes  becomes  nearly  black. 

Obs. — Occurs  at  Longban,  near  Philipstadt  in  Sweden,  in  iron  ore  beds,  in  broad  folia,  and  also 
granular  massive,  the  Poisberg  iron  mine,  where  it  occurs,  being  thi}  onirin  oi  iha  udinc  pnishtrg He ; 
also  at  Elbingerode,  in  the  Harz;  in  the  district  of  Katherinenberg  in  the  Ural;  with  tetraliedrite 
at  Kapnik  in  Transylvania ;  in  Cornwall,  etc. 

Occurs  in  Cummington,  Mass.,  and  some  of  the  neighboring  towns,  in  boulders ;  also  in  War- 
wick, Mass. ;  in  an  extensive  bed  on  Osgood's  farm,  lUue  Hill  Bay,  Kfaine  ;  in  Irasburg  and  Coven- 
try, \^t. ;  near  Winchester  and  Hinsdale,  N.  II. ;  at  Cumberland,  R.  I. ;  /oulcrile  at  Hamburg  and 
Stirling,  New  Jersey. 

Named  from  //oo  ^,  a  rose,  in  allusion  to  the  color.  The  name  is  attributed  to  Jasche  In'  Germar 
(1819),  but  is  not  in  the  Kleine  Min.,  Schriftcn  of  Jasche  (1817). 

Alt.— There  are  two  prominent  methods  of  alteration,  which  may  act  separately  or  toLretber. 
(1)  Tiirough  the  strong  tendency  of  the  protoxyd  of  manganese  to  pass  to  a  biglier  state  of  oxy- 
dation;  in  which  process  the  red  color  changes  to  brown  or  l»laek,  commencing  with  the  exterior, 
which  becomes  a  black  crust  to  the  mass.  Indefinite  mixtures  tlius  result,  which  may  be  eitbor 
partly  silicate,  or  wholly  one  or  more  ox>ds  of  manganese.  (2)  TlirouL^h  the  tendency  ol  the 
protoxyd  of  maTiganese  and  other  protoxyds  present  to  unite  with  carl)onio  acid  alVor(le«l  by  alka- 
line carbonated  waters,  this  causing  the  siliciite  to  be  penetrated  with  carbonate  of  manganese, 
and  otten  also  with  carbonate  of  lime  or  iron.  The  color  of  the  result  after  this  latter  method  is 
usually  grayish-red  to  grayish-white,  and  sometimes  brown. 

I.  £ij  Oxydation;  not  llydrated  or  Carbonated. 

A.  Marcelint:  Berthier  (Ann.  Ch.  Pharm.,  h.  79,  18:i2).  Color  grayish-black  to  iron-black; 
lustre  submetalhc;  G.  =  3  8;  H.=5-5  — 6.  From  St.  Marcel  in  Piedmont.  Jlclfjrodin  Breitli. 
{Ei-reinoff,  Pogg.,  xlix.  204,  1840)  is  from  the  same  locality,  and  of  the  same  nature,  as  recognized 
by  Breithaupt. 


BlBtLICATES. 


227 


B.  DiEisiTB  II.  K'-btU  (Grunila.,  32S,  1H38)  is  Thomaon'a  aaqnisUictUe  of  if.,  from  FranliUn,  N.  J 
(Ann.  Lye  J>".  York,  I,  c.\  an  iron-black  ore,  with  G.  =  :i-67  ;  it  is  altered  fowleriW.  Von  KobcD 
ciccs  Tlionisou'a  analysis  (soe  bulow),  and  gives  no  description  of  his  own. 

II.  By  Oxydatioa;  HydraUd. 

Steatopeits,  Wittin^Cc,  NootokiCe,  are  names  or  rosnlte  of  this  kind  of  alteration.  They  nra 
fnund  along  with  rhodonite.  TheyconUia  alxiut  39  p.  c  ornilica.  See  NeOTOCiTS  under  IllDltOCa 
Silicates.   Opsimose  ufDpuiiant  and  KlipateimMorT.Eobollare  names  ofa  similar  hydrous  ailicale 


jiining 


about  25  p. 


ni.  CarboniUcd. 

A.  AlXAQlTE  Jasehe  (Qermar,  Schw.  J.,  xivi.  112,  18t9  ;  GrunraangnDcrz  Jtacht.,  Eleino  Min. 
Schrifteu,  10,  I817|.  (Voia  ^chobeuholze,  near  Elbingerode  in  the  Uaxz,  ia  either  duU.greeo  orreil- 
dish'brown,  and  ofibrding  du  Mcnil  iGilb.  Amu,  liL  19T)  7'6  p.  c. carbonic  acid.  The  name  Alia- . 
giie,  like  Rliodonile.  is  not  in  the  Kleine  Schriflcn  of  Jasehe.  but  is  attributed  to  Jasehe  by  Germar. 

B.  PiioTicrTB  {Oerjiiar,  Buliw.  J.,  xTvi.  ItC;  Photizic  Brandea,  ib.,  13S|  ia  yellowisli-irliite,  Isa- 
bella- anrt  nai-yellow,  Kreonisli-j,Tny,  poarl-grny,  lo  rose-red;  Q.=^2'8— 3,  from  the  same  locality 
with  the  allaRite.  It  affottied  Brandos  (ib.,  13(i)  II  to  14  p.  c,  of  carbonic  aciti,  with  gome  »-oler. 
Corneous  niungane»e  {^Ilora-iiiaiigan  of  Jasehe)  ia  of  similar  nature,  it  containing  S  to  1 0  p.  c.  of 
carbonic  acid ;  color  brown  to  furay.  And  so  also  the  Cummington  rhodonite,  which  aflbrded 
Schlieper  10  p.  c.  or  more  of  carbonates. 

Analyses:  1,  Bertliler  (L  c.)j  2.  BerzoliuB  (Sehw.  J.,  iiL  25i);  3,  Erroinolf  {Pogn,  ilii.  SOi); 
4  Damour  (Ann.  d.  M..  IV.,  J.  pr.  Ch.,  iiTiii.  Hi) ;  B,  Thomson  (Ljc  NaL  Uist,  N.  Y^  m.  33,: 
6,  7,  du  Monil  (L  <^);  tt-lU,  Brandea  (L  c.) : 


Si 

SI 

Hn 

Pe 

Cn 

Sig 

a 

0 

1,  Maraline 

26(11) 

1-23 

1-40 

1-40 

=100-55  Berthier. 

2.  J/eUrodia 

lu-17 

2'fU 

7J-30 

4-14 

=97-71  Berzelius. 

3. 

10-16 

85-87 

3'28 

0-01 

,li.)-44=lU0-36ETr. 

Ifisa 

11 -43 

0-26 

=99-46  Damour. 

:>.  DystniU 

3S':19 

51  OT 

9-14 

=  9D.50  Thomaon. 

(i.  Altagile,  grera 

13-71 

7 -50  =  87-21  du  McniL 

T.         •■        br,-wn 

75-110 

7-50=9B-5o  du  Menil. 

8,  Pholkilt,  vkK 

3'100 

0-25 

0-50 

46-13 

3  00 

9.       •'       gyk. 

SHOO 

eoo 

0-JO 

37-39 

6-01) 

14-00=yy«3  Brandes. 

ri:,uo 

— 

U-26 

6T18 





2<j>0 

6-00=99-91  Brandes. 

1.  tL,  IV.  viL  1)  and  Damour 


Biistnmite  altered  to  kaolin  has  been  descKbed  byEbeln; 
(Bull.  R.  Soc.  vii.  2:'4). 

Borthier  obtained  for  a  Qranhundten  (Gri8ons)ore  (Ann.  Ch.  Phjs,,  U.  70)  Si  i:.-3,Hb  80-0,  Pa 
I,  .jjl  l-il=9s-2;  iind  Sohweiier  for  the  samo  (J.  pr.  Oh.,  iriiL  278,  Si  16-50, Stn  77-34,  Fe3-T0, 


C»  170,  II  1  76  =  10' 

The  ores,  as  allerai 

(eallod  P'SilliU  by  lluot,  Mi 

bad  lost  nearly  all  of  llie  ni 


graduate  into  true  oxyds  of  manganese.  A  kind  from  Pesitlo 
1 1  iillbnled  Berthier  Si 0-8, Stn B4-2, 0, H  6-7,  Fb  28,  Co  08 ;  it 
the  uhuDge. 


342.  BABINOTONITE.    Lei'y,  Ann.  Phil,  H  vii.  275,  1824. 

TricHnic,  but,  like  rliodoiiite,  approacliing  pyroxene  in  fonn.     Observed 
planes  as  in  tlie  annexed  tigurea.     lAf=%7°  24',  Dauber;  87°  26',  Levy. 

0  A  7=92°  32'  /A  -9=150°  19' 
C;a/-=112  12  /a-2=S9  13 
Ca1'-.132  24  /'Af-1^132  34 
Oa-2=1->2  2-2  /'Ai-j=ia5  16 
0  A-'2'=ViG  54  7' A-2=0S3r 
0  A  2  =  117  /'A-2'=155  IS 

7Aw=i;UyO   7Al',adj.,=115  24 
7A?-i=137  20 

II.  =  5-3-6.      G.  =  3-35  -  3-37  ; 
3-355,  Tliomson ;  3*360,  Rammclsbei'g.    Lustre  vitreonfl,  splendent.    Color 
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dark  greenish-black  ;  thin  splinters  green  in  the  direction  of  0,  and  broM'E 
transversely.  Faintly  translucent ;  large  crystals  opaque,  or  faintly  sub- 
translucent.     Fracture  imperfectly  condioidal. 

Oomp,— 3  R*  Si»+Pe  Si',  Rammelsberg;  =(f  fl»+i  Fe)  §i'=,  if  9  fl=2  iP'o+l'S  Mn  +  6-fl 
Ca,  Silica  50*  1,  sesquioxyd  of  iron  ll'l,  protoxyd  of  iron  lO'O,  protoxyd  of  manganese  7*4» 
lime  2 1*4 =100.  Analyses :  1,  Arppe  (Berz.  Jahresb.,  xxiL  206);  2,  R.  D.  Thomson  (Phil.  Mag.. 
TXYil  123);  8,  Rammelsberg  (Pogg.,  ciii.  287,  304): 

§i  Fe         l^g         Oa  te        Mn        Xl 

1.  54-4        2-2         19-6         21*3        18 

2.  47-46      2-21       14*74       16-81     10-16 

8.         61-22      11-00        0-77       19-32       10-26     17*91 


0-3,  ign.  0-9 =100-6  Arppe. 
6-48,  ign.  1-24=9910  Thomson. 
,  ign.  0-44=100-92  Ramm. 


P3rr.,  etc. — B.B.  fuses  at  2*7  to  a  black  magnetic  globule,  and  with  the  fluxes  gives  reactions 
for  iron  aud  manganese.    Unacted  upon  by  acids. 

Obs, — Ribingtonite  occurs  in  distinct  crystals  at  Arendal,  in  Norway,  associated  with  epidote 
and  massive  garnet,  and  in  the  Shetland  Isles,  imbedded  in  white  quartz.  It  was  named  after 
Dr.  Babington ;  it  resembles  some  dark  varieties  of  pyroxene. 

In  the  United  States  it  is  said  to  coat  crystals  of  feldspar,  at  Gouvemeur,  St.  Lawrence  Co., 
N.  Y.    On  cryst.,  see  Dauber,  Pogg.,  xciv.  402. 

Small  black  polished  crystals  coating  mica  slate,  or  micaceous  gneiss,  at  Atliol,  Mass.,  referred 
by  Shepard  to  Babingtonite,  may  possibly  belong  here. 

243.  SPODUMENS.     nAndrada,   Scherer's  J.,  iv.   30,   and  J.  de  Phys.,  IL  240,   1800. 

Triphane  H,,  Tr.,  iv.  1801. 

Monoclinic.     (7=69°  40'  I^  I=zS7%  0  A  24=130°  30'. 


0  A  i4=69°  40' 

i-i  A  2-117°  19' 

(?  A  1-134  12 

t-t  A  2-2-125  12 

0  A  2=110  50 

i-*  A  1-101  6 

i4  A  7-133  30 

i4  A  2-134  19 

i-i  A  i-5=107  33 

/A  2-145  50 

24  A  2-1,  top, -80 

7a  1=121  28 

i-l  A  24-139  30 

1  Al-116  19 

i-i  A  24-102  54i 

2  A  2-91  24 

Crystals  large.  Cleavage :  i-i  very  perfect ;  /also 
perfect ;  14  in  traces  ;  in  striae  on  i-i.  Twins,  com- 
position-face i-i.     Also  massive,  with  broad  cleavage 

H.  =  6-5-7.  G.  =  3-13-3-19  ;  3*17,  naiclino:er  ; 
3-188,  Dublin  Bav,  Thomson  ;  3*133,  Uto,  Ranm^cls- 
berg;  3137,  Sterzing,  id. ;  3182,  Sterling,  Smith;  318,  Norwich,  Brush. 
Lustre  pearly.  Cross  fracture  vitreous.  Color  grayish-green,  passing  into 
greenish- white  and  grayish-white,  rarely  faint-reddish.  Streak  uncolored. 
Translucent — subtranslucent.     Fracture  uneven. 

Oomp.— fl'  Si«  +  4  Xl  ^i^={h  R'  +  i  R)  Si'=if  ti=U,  Silica  64*2,  alumina  29*4,  lithia  G-4r=100. 
Analyses:  1,  R.  Hagen  (Pogg.,  xlviii.  361);  2,  Thomson  (Min.,  i.  302);  3,  4,  Ranmielsberg  (Pogg., 
Ixxxv.  544) ;  6-8,  Smith  and  Brush  (Am.  J.  ScL,  II.  xvi.  372) : 


1. 
2. 
8. 
4. 
5. 


Killiney 
Ut.) 
Tyrol 
Norwich 


Si  XI              Ve  Ca  Li  Na  1^        ^ 

6614  27-02           0-32      3-84  2'68        =100  Hagen. 

63-81  28-51  to  0-81  0-73  5-60  0'36  =  99-84  Thorn. 

65-02  29-14  te    tr.  050  547  0  46  014  ,Mg  015  Ramm. 

65-53  2904  Fel-42  0*97  4-49  007  0*07  ,  Mg  007  Ramm. 

64-04  27-84           0*64  0*34  5-20  066  O'lS  0-50=:99-38  S.  &  B. 
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o.  Norwich 

7. 

8.  Sterling 


§i 

63  65 
63-90 
64-50 


£1 


25-30 


Fe  Ca  Li 

28-97  0-31  605 

28-70  0-26  4-99 

2-55  0-43  5-65 


^a 

0-82- 
0-80* 
1-10» 


ft 

0-50  S.  &  B. 
0-60  S.  &  B. 
0-30,  Mg  U-06= 99-89  S  &  B 


*  With  some  potaah;  In  5,  6,  7,  magnesia,  tr. 


In  a, specimen  from  Sterling,  Mass.,  Hagen  found  Si  65-247,  Xl,  Pe  27-556;  and  in  another  from 
Tyrol,  Si  66*027,  ':&L  26-451.  G.  J.  Brush's  earlier  analyses  (Am.  J.  ScL,  IL  x,  370)  are  rejected 
by  hiiiL 

P3rr.,  eto. — B.B.  becomes  white  and  opaque,  swells  up,  imparts  a  purple-red  color  (lithia)  to 
the  flame,  and  fuses  at  3*5  to  a  clear  or  white  glass.  The  powdered  mineral,  fused  with  a  mixture 
of  bisulphate  of  potash  and  fluor  on  platinum  wire,  gives  a  more  intense  Uthia  reaction.  Not 
acted  upon  by  acids. 

Obg. — Occurs  on  the  island  of  Uto  in  Sudermanland.  Sweden,  with  magnetic  iron  ore,  quartz, 
tourmaline,  aud  feldspar ;  also  near  Sterzing  and  Lisens  in  the  Tyrol,  and  of  a  pale-green  or  yel- 
lowish color,  imbedded  in  granite,  at  Killiney  Bay,  near  Dublin,  and  at  Peterhead  in  Scotland. 

Occurs  in  granite  at  Goshen,  Mass.,  associated  at  one  locality  with  blue  tourmaline  and  beryl ; 
also  at  Chestertield,  Chester,  Norwich,  and  Sterling,  Mass. ;  at  Windham,  Maine,  near  the  bridge, 
along  with  garnet  and  staurotide ;  at  Winchester,  N.  H. ;  at  Brooktield,  Ct.,  a  few  rods  north  of 
Tomlinson's  tavern,  in  small  grayish  or  greenish-white  individuals  looking  Hko  feldspar;  near 
BuUground,  Cherokee  Co.,  Ga.  At  Norwich,  Mass.,  it  is  associated  with  triphyline,  mica,  beryl, 
and  albite;  one  crystal  from  this  locahty  was  10^  inches  long,  and  10  inches  in  girt.  Fig,  221  is 
of  a  crystal  from  this  locality,  and  is  two-thirds  the  natural  size.  Well  terminated  crystals,  having 
the  terminal  planes  2-i,  1,  ()^  have  been  observed  by  A.  B.  Kittredge  at  the  SterUng  locality. 
Crystals  also  occur  at  Goshen. 

Named  from  arMi^  ashes,  because  the  mineral  becomes  ash-colored  before  the  blowpipe. 

The  following  are  the  angles  obtained  by  the  author,  with  the  common  goniometer,  from  the 
Norwich  crystals :  0  a  i-t=69'  40',  ui  A  7=133''  30 ,  t-i  A  i-^=107'.  2-i  A  2-»,  top,=80^  i-i  A  2-i 
=  1:J9'  45',  i-i  A  2.i  =  103',  wA2=:ll6^  i-iAl=100*  30',  t-i  Aa;=140',  t-i  A  2=134°,  t-^  A  2= 
14-2-,  /A  2  =  144^  1  A  1  =  117",  2  A  2  =  92'. 


244.  PETATiTTE.    Petalit  (TAndrada,  Scherer's  J.,  iv.  36,  1800.    Castor  (fr 

Ann.  Ch.  Pharm.,  Ixix.  436,  1849. 

MonocHnic.  (7=07°  34:'=  6>,  below,  on  i4;  I A  7=86° 
20'  (S7°-87i°  observed),  O  A  24=120°  2';  a  :  b  :  c= 
004511  :  1  :  0-8070. 

Observed  planes  :  0  ;  vertical,  /,  i-l,  i-^,  i-i ;  clinodome, 
2-i;   beniidonies,  -|-/,  -2-i,  -1-i,  4-i,  |-i?  (cleavage). 

0  A  7=105°  8'  Oa  U,  adi.,=90°  23' 

0  Al,  back,=74  52  Oa  f  i,  adj.,=117  27 

0  A  -\-i=U9  7  -2-i  A  f  i,  ov.  i-i,=101  10 
0  A  -2-1=141  23  {4  A  -2.i=151  3 


Breith,f 


(^A-l-t=154  20 

0  Ai-^=dd  19 
0  A  i-i =90 


i-i  A  7=136  50 

i-i  A  i.^=154  52 

i-i  A  i-iy  ov.  7^=50  15 


Observed  cleavage  angles  of  petalite :  0  A  -2-i=141°  30',  0  A  f-i— 
117^-118°,  -24  A  fi=100i°-101°.  Cleavage:  ^perfect;  -2-i  easy. 
^4  quite  difficult  or  imperfect.     Also  massive,  cleavable. 

ir.=0-0-5.      G.  =  2-39-2-5.     Lustre  of  0,  or  face  of 


most 


perfect 


cleavage,  pearly ;  elsewhere  vitreous.  Colorless,  white,  gray,  occasionally 
reddish  or  greenish- white.  Streak  uncolored.  Translucent.  Fracture 
imperfectly  conchoidal.  Double  refraction  strong;  optic-axial  plane  per- 
pendicular to  the  plane  of  symmetry  and  parallel  very  nearly  to  0;  bisec- 
trix acute,  positive ;  angle,  in  oil,  for  the  red  rays  86°  27J',  yeUow  86°  42'. 
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Var. — 1.  Cdsioriit,  in  distinct  transparent  crystals,  affording  the  above  angles  and  figure,  accord 
ing  to  Descloizeaux.  Q-.=2*38,  Breitb. ;  2'397— 2*405,  Damour.  2.  Ord.><ory  pcte^tte,  deavabk 
massive;  and  G.= 2*42,  Arfvcdson;  2*45,  Dr.  Clarke;  2426,  C.  G.  Gmelin ;  2-412,  2420,  2-465, 
2*448,  2553,  Damour,  the  last  two  from  different  parts  of  the  same  Uto  specimen,  and  indicating, 
aocording  to  Damour,  that  the  mineral  is  mixed  with  more  or  less  quartz  and  feldspar.  The 
cleavage  i-i  has  been  observed  only  in  pctalite. 

Oomp.— 0.  ratio  for  K,  ^,  §i=l  :  4  :  20,  Berz. ;  (^  fi'+^  S)  §i'  +  3  Si;  or  else  with  ono-lhird 
of  the  excess  of  silica  (3  Si)  ba'sic;  =Siliea  77*7,  alumina  17*8,  lithia  3*3,  soda  1*2=  100. 

Analyses:  1,  Arfvedson  (Schw.  J.,  xxii.  93);  2,  Gmelin  (Gilb.  Ann.,  IxiL  399);  8,  4,  R.  Hagen 
(Pogg.,  xlviiu  361);  6,  Rammelsberg  (Pogg.,  Ixxxv.  553);  6,  Waltersliausen  (Vulk.  Gest,  296); 
7,  8,  Smith  &  Brush  (Am.  J.  ScL,  II.  xvu  873) ;  9,  Plattncr  (Ann.  Ch.  Phann.,  box.  443) : 


XI        Li 


1. 
2. 
3. 

4. 
5. 
6. 


Uto 

t< 


(f 


reddish 


7.  Bolton,  Mass. 


17-226 

17-41 

17-194 

18-000 

18*58 

18*66 

16-63 

15*85 
18-86 


1 

5-761 

6-16 
2-692 
2*660 
8-30 
2-69 
3*74 


jsa 


:1 02*1 98  Arfvedson. 


Ca  0*32,  ign.  2-17  =9923  Gmelin. 
2-302  =  1(10  R.  Ilagen. 
2-273  =  ltJ0  K  Hagen. 
r  19=  100  Rammelsberg 

,  ^e  0-08,  Mn  1*0,  Sig  1*0  tt  0-97=99-95  W. 

0-48,  Pe  0-62,  fv,  Ca,  ir.,  Mg  021,  ign.  0-60=100-23 

Smith  A  Brush. 
0  53,  Pe  0*51,  Ii,  Ca,  ir.,  Mg  0*26  ign  0*70  a  &  B. 


3-52 

2-76  (with  tr,  K,  Xa)=100-24  Plattner.     G.=2-392. 


Si 

79*212 

74-17 

77-812 

77067 

77*79 

76-74 

77-95 

8  **  77'90 

9!  Elba,  Casiorite  78*01 

The  protoxyds  in  castorite  are  less  than  in  petalite  in. the  analysis  made.  But  its  cleavages, 
according  to  Rose,  are  like  those  of  jx?talite,  and  its  optical  characters,  according  to  Descloizeaux. 
Breithaupt  still  urges  that  they  are  distinct  (B.  H.  Ztg.,  xxv.  35),  and  mentions  their  difference  in 
ep.  gr.  as  a  prominent  distinction. 

Pyr.,  etc. — Gently  heated  emits  a  blue  phosphorescent  lighL  B.B.  on  charcoal  liecomea 
glassy,  subtransparent.  and  white,  and  molts  only  on  the  edges;  gives  the  reaction  of  lithia. 
With  borax  it  forms  a  clear,  colorless  glass.     Not  acted  on  by  acids. 

Oba. — Petalite  occurs  at  the  iron  mine  of  Uto,  accompanying  lepidolite,  tourmaline,  spodumone, 
and  quartz ;  on  Elba  {castorite)  in  attached  crystals ;  at  Bolton,  Mass..  with  scapolite ;  according 
to  Bigsb}',  in  a  boulder  containing  tremolite,  at  York,  near  Toronto,  Canada. 

Lithia  was  first  discovered  in  this  mineral  by  Arfvedson.  The  name  petalite  is  from  tctraXor,  a 
knf,  and  alludes  to  the  cleavage. 

On  cryst  of  casiorite  and  petalite,  see  Descl.,  Ann  Ch.  Phys.,  IV.  iiL  264,  1864,  and  Pogg., 
cxxii.  648. 

Descloizeaux,  who  gives  the  above  figure,  points  out  the  isomorphism  with  spodumene,  and 
the  fact  tliat  the  0.  ratio  differs  by  a  multiple  of  2  for  tho  silica,  it  being  1:4:  10  for  spodumene 
and  1 :  4  :  20  for  petaUte. 


246.  KUPFFERITE.    Kupfferit  (fr.  the  Tunkiusk  Mts.)  7?.  Hermann,  BulL  Soc.  Nat.  Mos- 

cou,  XXXV.  243,  1862.    Anthophyllite  pt    Antholith  pt.  Kenng. 

Monoclinic.  /a/=124°  15'-124°  30'.  Cleavage :/ perfect.  In  ag- 
gres^ations  of  prisms,  like  actinolite. 

fi.  =  5'5.  Gr.=3'08,  fr.  Ilmen  Mts.  Liistre  vitreous.  Color  emerald- 
green  ;  brownish  on  weathering.     Translucent  in  thin  splinters. 

Comp. — Ikfg  Si,  with  but  little  l^e  replacing  the  Mg,  like  enstatito,  it  being  an  ensiatite  horn- 
blende  colored  by  chrome.  Analyses :  1,  Hermann  (L  c,  and  J.  pr.  Ch.,  Ixxxviii.  195) ;  2,  3,  Heintz 
(Pogg.,  IviiL  168);  4,  Lappe  (Pogg.,  xxxv.  486);  5,  Sackur  (Ramm.  Min.  Ch.,  472);  6,  Thomson 
(Rec.  Gen.Sci.,  iii.  386): 

Ca   Alk.  Ign. 

2*94     tr.     0-81=100  Hennann. 

—    1  -3 1  =  1  GO  Heintz. 

—     1*58 =99-49  Heintz. 

,  Mn  0-88=100  L. 

=100-24  Sackur. 


1.  Bmen  Mts. 

2.  Pinel,  asbesL 
H,  Tschussovaja 
4.  Koruk 

6.  Kupferberg,  anih.  55*59 
6.  Perth,  Can.,     "    57-60 


Si 

57*46 
59-23 
68-72 

58-48 


^1 

0-19 
0-19 

403 
3*20 


1*21 


6V>5 
8-27 
8*10 
9-22 
8-40 
2*10 


Ni 
0*65 


Mg 

30-88 
31  02 
30-90 
31*38 
30-46 
29-30 


004  — 
1*76  — 
3-55     — 


3  55=99-30  Thomson 


Analyses  2-6  are  referred  here  because  of  the  approximation  to  kupfferite  in  composition.    The 
Fttrth  mineral  (received  thus  kbelled  by  Dr.  Thomson  from  Dr.  Holmes)  is  almost  purely  s 
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magnesian  silicate;  it  was  a  " congeries  of  imperfect  crjsjials,  and  looked  like  anthopliyllite ; ' 
G.=2-707. 

P3rr.,  etc. — In  the  closed  tube  traces  of  wator ;  otherwise  unchanged.  B.B.  in  the  forceps 
becomes  opaque  wliite,  but  does  not  fuse.     In  borax  dissolves,  giving  a  chrome-green  glass. 

Obs. — The  original  kupfferite,  from  a  graphite  mine  in  the  Tunkinsk  Mts.,  is  a  chromiferoua 
amphibolo.  The  analyses  here  given  are  from  a  mineral  of  similar  kind  from  near  Miask,  in  the 
Ilmen  Mts.  Tlie  former  has  not  been  analyzed.  Kokscharof  has  also  found  it  near  the  Sanarka 
river,  Urals. 

Named  after  the  Russian  physicist  Kupfier. 


246.  ANTHOPHYIiLmi.  Anthophyllit  (fr.  Norway)  Schumacher,  Verzeichn.,  96,  1801. 
Antophyllit  KarsL^  Tab.,  32,  1808.  Anthogrammit  BreUh.,  Char.,  29,  1820.  Antholith  BreiUt,, 
Uib.,  38,  1830. 

Ortborliombic.  /a/=125°  to  125°  25'.  Observed  planes:  I,  i-i,  i-l. 
Cleavage :  i-i  j)erfcct,  /less  so,  i-i  difficult.  Cominonly  lamellar,  or  fibrous 
massive  :  fibres  often  verv  slender. 

Il.=5*5.  G. =3*1— 3*2.  Lustre  somewhat  pearly  upon  a  cleavage-sur- 
face. Color  brownish-gray,  yellowish-brown,  brownish-green,  sometimes 
submetallic.  Streak  uncolored  or  grayish.  Translucent  to  subtranslucent. 
Brittle.  Double  refraction  positive;  optical  axes  in  the  brachy diagonal 
section. 

Oomp.— ^e  Si  +  3  Mg  Si=(i  ^^e-f- J  Mg)  f^i=Silica  55*5,  magnesia  27*8,  protoxyd  of  iron  16-7 
=  1 00.  Analyses :  1,  L.  Gmelin  (Leonh.  Orykt.,  516, 1820) ;  2,  Vopelius  (Pogg.,  xxiii.  365) ;  3,  Pisani 
(DescL  Min.,  i.,  53r.): 

Ca        tl 

2         =101  Gmelm. 

1-67  =  9908  Yopelius. 


Si 

7i] 

te 

Mn 

Mg 

1.  Kongsberg 

2. 

3.          *» 

56 

56-74 

5G16 

3 
2-65 

13 

13-94 

l4-i3 

4 

2-38 

0-91 

23 

24-85 

2319 

1*51      2-38= 100-93  Pisani 

Gedrite  of  Dufrcnoy  (Ann.  d.  M.,  III.  x.  582,  1836)  has  a  different  composition  from  that  of 
anthophylHte;  but  it  is  still  referred  here  by  Desclolzeaux  on  the  grouuti  of  optical  identity  and 
similarity  of  cleavage. 

Analyses:  1,  Dufrenoy  (1.  c);  2,  3,  Pisani  (LTnstitut,  1861,  190) : 


Si 

Xl 

f-e 

Mg 

Ca 

It 

1. 

38-81 

931 

45-83 

4-13 

0-67 

2-30_101-05  Dufrenoy. 

2. 

42-86 

10-52 

18-82 

15-51 

1-90 

4-50=10011  Pisani. 

3. 

43-58 

17-07 

15-96 

18*30 

0-75 

3-92=99-58  Pisani. 

Pisani's  analyses  afford  the  0.  ratio  for  ft,  S,  Si,  fl:,  11  :  8  :  23^  :  ^. 

Pyr.,  etc. — B.B.  fuses  with  great  difficulty  to  a  black  magnetic  enamel ;  with  the  fluxes  gives 
reactions  for  iron  ;  unacted  upon  by  acids. 

Obs. — Occurs  in  mica  schist  with  hornblende  and  mica  in  thin  and  long  plates  and  llbres  near 
Kong8ber«^  in  Norway,  and  with  gray  cobalt  near  Modum. 

This  species,  originally  instituted  upon  the  Norwegian  mineral  analyzed  by  Gmelin  and  Vope- 
lius, and  regarded  as  distinct  by  many  later  authors,  includiag  Mohs,  but  united  to  hornblende  by 
others,  lia.s  recently  been  proved  to  bo  an  independent  species  by  Descloizeaux  (Min.,  i.  75), 
whose  optical  examinations  have  shown  tliat  the  crystals  are  ortJiorhombic  mstead  of  monoclinic. 
Only  the  mineral  of  the  Norwegian  localities  above  mentioned  is  at  present  here  included,  the 
80-ciilled  anthophylHte  from  Fiskenaes  in  Greenland  (occurring  with  sapphirine),  from  Bavaria, 
Finland,  and  other  Norwegian  localities,  liesides  the  cummingtonite,  of  Cummingtou,  Mass.,  being 
true  hornblende  in  optical  characters.  Descloizeaux  has  later  announced  (G.  R.,  Ixii.,  987)  that 
florae  anihophyllito  is  monoclinic.  The  gedriie  is  from  the  valley  of  H^s,  near  Gedres,  France, 
and  contains  microscopic  black  spinels  {picotite). 

Named  from  antJiophyUum,  Vie  cloven  in  allusion  to  the  clove-brown  color,  as  Schumachei 
states. 
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aieA.  PiDDTKOTOKin;  Hpidlnfrer  (Bcr.  Ak.  Wicn,  xli.,  361.  181101.  The  ish-graj  msBB  of  tht 
meteorite  of  frlialka,  in  Eancoorali,  couEiEtirg  in  purt  of  jiniiuB  liaviag  two  euey  cleavapca  inoliuod 
tocne  nnother  lOu',  with  H,=:6-6;  G.=3''lli,  Iloid.,  3-66,  PiddinKton ;  and  fhicture  ^eBiHOll^  aoii 
conmintng  Bmall  Imbedded  graina  of  dirouiite.     Von  Haucr  obtointd  Si  &7-bG,  ii  tr^  i'e  'Jii'<(6, 


947.  AMFHIBOIiB.  Shorl  (=:SchorI)pt  Wall.,  1147  (ezdudiog  AininiituE,  Bcrgkork,  etc.  aod 
AsbcBtus).  Skull  pL,  SCrulskorl  (^StralileteiD)  CroneL,  iUn..  ITSStcicL  Asbos(ua=Aiuiautlius) 
and  Betgkork,  id.  IIornbleDde  Hern,  BerKm.  J.,  ns9  (eiel.  Stralietein  Bad  Asbcsl).  Uor« 
blende  rani,  Tab.,  ItCl  (eid.  Strahlatein,  Trcmolit,  and  Aabesl).  Id.{excl.  aliw  Smaragditpt). 
KartLTah.,  leOO,  1B08;  id.  Ullmanti,  lS\i,  nai  Jamaoa,  IS17.  Amphibolo  (incL  Actiuotc)  ff , 
Tr..  ISnl  (ezcL  GniramBtile=Trcmoli(o  and  AsbeBtc).  Amphibole  (ind.  Acliaote  and  Gramma- 
tit«)  2/1,  Tab].,  1809  (oztd.  Ast>OGtc).  Ilcterotjp  (incL  Asbcetua,  Bronzile,  Ilyperath.,  Authaph. 
with  other  sarietiea)  Uausm.,  Handb.,  1818.  Horablende  Jameam,  Syat,  1820  (eicL  AcUnolit«, 
Trecnolite,  Asbestua,  Carintbinel. 

Monoclmic.  (7=75°  2',  /AZsiai"  30',  (?Al-l=104°  10',  a:h:c= 
0-5537  : 1  : 1-8825.  Observed  ])!anea  :  0  ;  vertical,  /,  i-i,  i-3,  i-i,  i-t ;  cli- 
iiocloine,  24,  4-1 ;  liemidome,  1-/,  2-i,  -1-i;  iieinioctaliedml  planes  in  zone 
0  : 1, 1,  2,  -1 ;  id.  in  zone  1 :  i^,  S-S,  6-6,  -3-3. 
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Oa1-*  =  ]55''33' 
O  A  1-J=U0 
<;  A  24=124  50 
*"_>  A  tW=104  58 
0  A -1=1.52  36 
<>  A  1  =  145  35 
0  A  2=121  29 


(9a2-/=150°26' 
0  A  «-iz=90 

0  A  /=;103  12 

w  A  i-3=9!l  57 
«-iAi-.i=147  3y 
fSAfj=115  18 
MA-3-3=124  14 


J-5A3-S 


2-1 


=  130^5' 

nv.  C>,  =  120  52 
1  A-l  =  154  20 
1  A  1=148  28 
2A2=1313tJ 
-SA-3-S=lll  32 

-4  A  3-a=yy  3u 


Crystals  sometimes  stout,  often  loiij;  and  bliided.  Cleavage :  /  liiplily 
perfect;  i-i,  i-i,  sometimes  diotinct.  Latorul  jilanes  often  loiiiritiidiiirtlly 
striated.  Twins :  com]Misition4kee  i-'i,  us  in  f.  220  (tiimple  form  f.  22.')1,  iind 
23(1,  Imperfect  erystidlizations  :  fibrous  or  columnar,  coai-se  or  fine,  tibrea 
otYcn  like  ilax  ;  sometimes  lamellar ;  al^o  granular  massive,  coai-^e  or  fine, 
and  usually  strongly  colierent,  but  sometimes  fi-iablc. 
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II.=5~C.  G.  =  2'9— 3*4.  Lustre  vitreous  to  pearly  on  cleavage-faces  ; 
dbrous  varieties  often  silky.  Color  between  black  and  white,  thruugli  vari- 
ous shades  of  green,  inclining  to  blackish-green.  Streak  uncolored,  or  paler 
than  color.  Sometimes  nearly  transparent ;  usually  subtranslucent — opaque. 
Fracture  subconehoidal,  uneven.  Bisectrix,  in  most  vai'ietles,  inclined  about 
()  f  to  a  normal  to  0,  and  15"^  to  a  normal  to  i^i;  and  double  refraction 
negative.     See  exceptions,  p.  235. 

Comp.,  Var, — It  Si,  and  (IV  R)  (Si,  '^V)  as  for  pyroxene.  Alumina  is  present  in  most  am- 
plnhole,  and  whoa  so  it  usually  replaces  silica,  ii  may  correspond  to  two  or  more  of  the  bases 
ilg,  Ca,  Fe,  Mu,  Na,  K,  It ;  and  fi  to  Xl,  Po,  or  3tfn.  Fe  sometimes  replaces  silica,  like  -^l. 
Rainnielsberg  made  out  the  general  conformity  of  amphibole  to  the  pyroxene  formula  by  discover- 
ing that  the  iron  in  both  species  was  often  partly  sesquioxyd  (Pogg.,  ciii.  284^  and  Min.  Ch.,  468). 
Yet  the  analyses  do  not  all  accord  with  this  view,  part  giving  the  ratio  1  :  2^.  unless  the  water 
is  made  basic.  Much  amphibole,  especially  the  aluminous,  contains  some  fluorine.  The  base 
lime  is  absent  from  some  varieties,  or  nearly  so. 

The  name  Amphibokj  proposed  by  Ilaiiy,  has  the  precedence,  because  Hauy  first  rightly  appre- 
ciated the  species,  as  he  had  done  for  pyroxene,  and  gave  it,  and  not  any  of  its  varieties,  the  name. 
In  liis  Traite,  in  ISOl,  he  brought  together  hornblende  and  actinoliU;  and  by  18o9  he  had  added 
to  the  group  the  third  prominent  variety,  <re;tto/ite ;  while  in  all  other  works  not  taking  their 
views  from  him,  these  three  minerals  still  stood  as  distinct  species.  Ashestus  was  annexed  to  the 
series  by  llausmann  in  1813,  though  kept  separate  long  afterward  by  many  other  authors. 

Tiie  tarieUes  of  amphibole  are  as  numerous  as  those  of  pyroxene,  and  for  the  same  reasons ;  and 
they  lead  in  general  to  similar  subdivisions. 

I.  Containing  little  or  no  Alumina. 

1.  Maqnesla-Liine  Amphibole;  Tremolite.  (Tremolit  Ptni,  de  iSaw^swre,  Voy.  Alpes,  iv.  §  1923, 
li'.iG.  Urammatite  //.,  Tr.,  iii.  1801.  Kalamit  [fr.  Normark,  Sw.)  IVern.,  Tasch.  Min.,  x.  169, 
isiG.  Cabmite.  Raphilite  Thom.y  Min.,  i.  153,  1830.  Sebesit  [fr. Sebes,  Transylvania]  in  Breith. 
Uandb.,  o.iD,  1847.     Nordenski-Mit,  Kcnng.,  Ber.  Ak.  Wien,  xii.  297,  1854) 

Colors  white  to  dark-gray.  In  distinct  crystals,  either  long  bladed  or  short  and  stout ;  long  and 
thin  columnar,  or  fibrous;  also  compjict  granular  massive.  /A 7=124"^  30.  H.=5*0~6'5.  Or, 
2'\)  —  31.  Sometimes  transparent  and  oolorleis.  Contains  magnesia  and  lime  with  little  or  no  iron ; 
formula  (Ca  Mg)  Si.     Xanied  Tremolite  by  Piui,  from  the  locality  at  Tremolain  Switzerland. 

Graimnatite  (from  ynaiinn^  a  line)  alludes  to  a  line  in  the  direction  of  the  longer  diagonal  seen  by 
Hail}'  on  transverse  sections  of  some  crystals.  It  was  substituted  for  tremolite  by  Haliy,  without 
reason,  and  is  a  very  bad  substitute. 

Nonleiiskioldite^  from  Ruscula,  near  Lake  Onega,  is  tremolite  (Konngott  and  v.  Hauer,  1.  c). 

Raphdile,  from  Lanark  in  Canada,  is  tremolite  in  its  grayish- white  or  but  slightly  greenish  color, 
and  its  low  specific  gravity  (G.  =  2'85,  Thomson;  2*845,  Hunt).  But  both  Hunt's  and  Thomson's 
analyses  give  over  5-30  p.  c.  of  protoxyd  of  iron.  In  a  letter  to  the  author  (dated  Sept.  21,  18B4) 
Huiit  states  that  he  obtained  in  one  of  his  trials,  from  material  which  ho  had  purified  from  mixed 
OaC,  only  31.)  of  protoxyd  of  iron,  with  Ca  12*05  and  Si  57*20 ;  and  he  adds  that  he  regards  this 
as  nearer  the  true  composition  of  the  mineral. 

1  a.  Nepurite  pt.  (Pietra  di  hijada  [fr.  Mexico  or  Peru]  Span,  Lapis  nephriticus  A,  Cluthis^ 
Dissert.,  I«;i7;  C,  BarthoUnm,  O^w^c,  1628;  de -Boo/,  Gem m.,  1609.  Lapis  Indicus  ^/t/roya7<^'i.?. 
Met.,  p.  70o.  Talcum  nephriticum  Li/tn.,  1768.  Jade,  Pierre  n^phr6tique,  d^Argenville^  Oryct., 
1S>,  1755;  Saje,  de  Lislty  etc.  Nephrit  IVem.,  Ueb.  Cronst,  185,  1780.  Kidney  Stone.  Nieren- 
steiu,  Beil.^tcin,  Germ.) 

Nephrite  is  in  part  a  tough,  compact,  fine-grained  tremolite,  having  a  tinge  of  green  or  blue,  and 
breaking  with  a  Hpliiitery  fracture  and  glistening  lustre.  H.=6— 6*5.  G.=:2'96— 3  1.  Named 
from  a  >?upposed  eilicacy  in  diseases  of  the  kidney,  from  I'c^ptJj,  kidney.  It  occurs  usually  associ- 
ated with  taluose  or  magiiesian  rocks. 

Neplirite  or  jade  was  brought  in  the  form  of  carved  ornaments  from  Mexico  or  Peru  soon  after 
tlie  discovery  of  America.  Del  Rio,  in  his  Mexican  Mineralogy  (1795),  mentions  no  Mexican  lo- 
cality. A  similar  stone  comes  from  China  and  New  Zealand.  A  nephrite-like  minend,  called 
boive/iite,  from  Smithlield,  R.  I.,  having  the  hardness  5*5,  is  serpentine  in  composition.  The  jade 
of  de  S;m3.sure  is  the  sawssurite  (see  under  Zoisite)  of  the  younger  de  Saussure,  earlier  named  lenuin^ 
itc  by  Delarac'therio.  Another  aluminous  jade  has  been  called  jadeite  (q.  v.)  by  Damour.  The 
Easton  mineral  is  a  mixture,  and  has  been  nsLmed  pseiuionephrite  (q.  v.). 

2.  Jfa'jne^ia- Li  me- Iran  Amphibole;  ACTIXOLITE  (Strali^korl  pt  CronsL,  1.  c.  Strahlstein  Germ. 
Actyuolite  Kirw.,  Min.,  i.  Iti7,   1794.    Actinolite  (correct  orthogr.).    Schorl  vert  du  Zillerthul 
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ZiUertliite,  Ddameth,,  T.  T.,  iL  867,  1797.  Actinote  JZ,  Tr.,  iU.  1801).  Color  bright-gretn  and 
grayislr-greeu.  In  crystals,  either  short  or  long-bladed,  as  in  tremolite:  columnar  or  flbrc-us; 
granular  massive.  0.=3— 3  2.  Sometimes  traui?parent.  Contains  ma^rncsia  and  lime,  with  some 
protoxyd  of  iron,  but  seldom  more  than  G  p.  c. ;  formula  ((Ja,  fig,  te)  SL  .  The  variety  in  long 
brightrgrccn  crystals  is  called  gfasay  aeimolite;  the  crystals  break  easily  across  tlio  pnsm.  The 
fibrous  and  radiated  kinds  are  often  called  asbesU/orm  acUnoiite  and  radiiued  acUnoiik.  Actinolite 
owes  its  green  color  to  the  iron  present 

Named  actinclite  fh>m  '««rf»,  a  rayy  and  >i0'c,  siane,  as  translation  of  the  German  girahlsiein  or 
radiated  stone.    Name  changed  to  acttnote  by  Hauy,  without  reason. 

Trtnioiite  graduates  into  acUnoUie  through  an  increase  in  the  proportion  of  iron,  though  generally 
easily  distinguishable  by  its  color.  Asbestus  has  usually  a  grayisn-white  or  greenish-white  color, 
although  actinolite  in  the  proportion  of  iron ;  and  the  rajMiie  (see  preceding  page)  appears  to 
shade  into  actinolite  in  cooiposition.  Tremolite  does  not  differ  in  color  from  the  aluminous  variety, 
edeiiUej  (torn  Edenville,  N.  X.  (p.  2S6). 

3.  Ilagnesia-Inm  AmphiboU;  AarBOUTE  (Anthophyllite  pt  (p.  231).  Antholith  pt  Kenng.y  Ueb. 
1850,  68,  I860).  Structure  as  in  anthophyllite.  Color  gray  to  brown;  G.r=:31^8'2.  Contains 
much  magnesia,  with  some  iron,  and  little  or  no  lime.  Formula  (fig,  i'e)  Si.  Graduates  into 
kupfftrOe,  p.  230. 

4.  MagnesiO'Lime-Manganese  Amphibok ;  RiCHTEiirrB.  A  variety  from  Paisbcrg  is  hero  included 
(anal.  34),  described  by  Ig^lstrom,  and  affording  the  formula  (Mgt  ISId,  C'a,  K,  ^'a)  ISi,  and  con* 
taining  8  to  9  pw  c.  of  alkali,  which  may  possibly  be  a  result  of  alteration,  /a  /=:124' ;  color 
pale-yellowish  to  brown.  Igclstrum  considers  the  richterite  of  Breithaupt  (B.  U.  Ztg.,  xxiv.  .Sft4^ 
1865)  the  same  mineral,  as  It  has  the  same  general  aspect  and  similar  compositiou,  czocpling  half 
less  manganese ;  Breithaupt  describes  it  as  occurring  in  acicular  crystal?,  affording  the  prismatic 
angle  133^  38'  (which  is  within  />'  of /a  f-»  of  pyroxene) :  Tiith  G.= 2*826;  color  isabella-yellow, 
rarely  pale  yellowish-brown;  B.B.  very  frisible.  It  resembles  the  kokscharoflite  frx>m  L.  Baikaly 
though  unlike  it  in  composition  (p.  242 ». 

6.  IronrMagnesia  Amphibofe;  CovMixaTONrrE  (Dewey,  Am.  J.  ScL,  viiL  59,  1824.  Anthophyk 
lite  pt  Not  Cummingtonitc  [=Rhodouite]  Ramm,\  Color  gray  to  brown.  Usually  fibrous  or 
flbro-lamellnr,  often  radiated.  G.= 3-1— 3*32.  Contains  mudi  iron,  with  some  magnesia,  and 
little  or  no  lime.    Formula  (f'e,  fig)  ^)i.    Named  from  the  locality,  Cummington,  Mass. 

6.  IroH'Manganese  Amphilo'e;  Daxxemobitb  (Jem-och-manganoxidulrik  Hornblende  A.  Erd» 
maiin,  Daunemora  Jernm.,  52,  \%h\.  D.^uucmorit  Kenng.,  Ueb.  1855,  61,  1850).  Color  yellowish- 
brown  to  greenish-gray.  Columnar  or  fibrous,  like  tremolite  and  asbestus.  Contains  iron  and 
raangnneso;  formula  (Pe,  An)  Si.  In  thin  pieces  B.B.  fuses  to  a  dark  slag.  A.fhe/'^rrite  of 
Igelstrt»m  (B.  II.  Ztg.,  xxvu  23,  1807)  is  airailar;  it  is  grayish-white  to  ash-gray,  and  like  a  gray 
asbestus ;  in  acids  not  soluble  (anal.  30).  The  proportiou  of  Mu  is  not  stated,  and  it  may  be 
cummingtonite. 

7.  Iron  Amphiboh;  GRiiyEHiTE  (Pyroxene  ferruginenx  (fr.  CoUobrieres)  Gruner,  C.  R,  xxiv. 
794;  Gruiicrit  Kenng.,  Miu.,  69,  lHo3).  Asbcstiform,  or  laniollar-tibrous.  Lustro  silky;  color 
brown;  G.=3*713.  Formula  i'e  Si.  Optical  properties  those  of  ainphibole,  according  to 
Descioizcaiix  (Min.,  L  59). 

Appendix.  8.  Asbestus  ^A/a'airo?  yi9,f  Dloscor.,  v.  155.  [Not  naSiaru^  [= Quicklime]  Dioscor^ 
V.  1  :<:».]  Asbestos,  Linum  vivum,  Amiantua,  P'in.,  six.  4,  xxxvi.  31.  Lapis  Carystius  (fr.  Carys- 
Iwm)  Pausaaioft,  Lana  montana.  Amiantus,  Asbestus,  Agnc,  Foss.,  ".^5:^,  1546;  Wafl.,  Min., 
140,  14H,  1747  (Caro  montana  or  Bargkutt= Mountain  leather,  and  Subur  montanuin  or  Biirg- 
koark= Mountain  cork,  being  included.)  Asbestus,  Amianthus,  Carystine  (=Mtn.  leather  and 
cork),  JIUl,  Foss.,  160,  1771.  Kymatin  Bredh.,  Uib.  1830,  Char.,  113,  18;i2.  Byssolite  (IV.  Bourg 
d'Oisans)  Sausaure,  Voy.  Alpes,  §  1 65)6 ;  Asbest  iido  (ib.)  Vanq,  dc  Macquarty  Bull.  Soc,  Philom., 
No.  54,  1797;  Amianthoide  (ib.)  UelwutUi.,  T.  T.,  ii.  364,  1707).  Tremolite,  actinolite,  and  other 
varieties  of  aniphibole,  excepting  those  containing  much  alumina,  pass  into  fibrous  varieties,  the 
fibres  of  which  are  sometimes  very  long,  line,  flexible,  and  easily  separable  by  the  Angers,  and  look 
like  fl:ix.  These  kinds,  like  the  corresponding  of  pyroxene,  are  called  wtbebttis  (fr.  the  Gn'ck  for 
incombustthle.)  Pliny  supposed  it  a  vegetable  product,  although  good  for  making  incombttsttbie 
doth,  as  he  states.  The  amianthus  of  the  Greeks  and  Latins  was  the  same  thing ;  the  word 
meaning  undtjiled,  and  alluduig  to  the  ease  of  cleaning  the  cloth  by  throwuig  it  into  the  fire. 
The  colors  vary  from  white  to  greeu  and  wood-brown.  The  name  amiauthu.'i  is  now  applied 
usually  to  the  finer  and  more  silky  kinds.  Much  that  is  so  called  is  chrysolile,  or  fibrous  serpen- 
tine, it  containing  12  to  14  p.  c  of  water.  Mountain  leather  is  a  kind  in  thin  flexible  sheet.s,  made 
of  interlaced  fibres ;  and  mountain  cork  (bcrgkork)  the  same  in  thicker  pieces ;  both  are  so  light 
as  to  float  on  water,  and  they  are  often  hydrous.  Mountain  tcood  (Borgholz,  llolzasbest,  Germ.) 
IS  compact  fibrous,  and  gray  to  brown  m  color,  looking  a  little  hke  dry  wood. 

Bnamlite  (Amionthoid,  asbestoid)  fr.  Bourg  d'Oisans  in  Dauphiny,  is  of  an  olive-green  color, 
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Coarse  and  stifT  fibrous,  and  has  G.  =  3'0;  it  is  a  fibrous  variety  of  the  iron-manganese  anipAibole^ 
according  to  Vauquclin  &  Macquart  (1.  c).     It  occurs  associated  wilU  a  black  oxyd  of  manganese 

II.  Aluminous. 

9.  Aluminous  Marmesia-Lime  AmpJiihoIe.  (a)  Edextte.  (Edenit  Breiffu^  Handb.,  558,  1847). 
Color  white  to  gray  and  pale-green,  and  also  colorless ;  G.  =30— 3*059,  Ramm.;  20,  Breith.  Re- 
sembles anthophyllite  and  treraolite.  Formula  (Mg,  Ca)(Si,  3tl*).  Named  from  the  locality  at 
Edenville,  X.  Y.  To  this  variety  belong  various  pale-colored  amphiboles,  having  less  than  five 
p.  c.  of  oxyds  of  iron.  Breithaupt  makes  the  edenite  triclinic  in  B.  H.  Ztg.,  xxiv.  428,  and  he  says 
that  this  is  confirmed  by  Dauber.  On  an  examination  of  crystals,  the  author  sees  no  reason  for 
adoptmg  this  conclusion. 

(5)  Smaragdite  Saussure  (Voy.  Alpes,  iv.  §  1313, 1362,  1796.  Diallage  verte  pt.  II.,  1801 ;  Green 
Diallage  pt.  Diallagon  Wlmanti^  Tab.,  90,  1814).  A  thin-foliated  variety,  of  a  light  grass-green 
color.  resenibHnj^  much  common  green  diallage.  According  to  Boulanger  it  is  an  aluminous  mag- 
nesia-lime ampliibole,  containing  less  than  3^  p.  c.  of  protoxyd  of  iron,  and  is  hence  related  to 
edenite  and  the  light  jrreeu  Pargas  mineral.  Descloizeaux  observes  (Min.,  L  90)  that  it  has  the 
cleavage,  and  apparently  the  optical  characters,  of  amphibole.  H.  =  5;  G.  =  3,  Vauq. ;  3*10,  Bou- 
langer.  It  forms,  along  with  whitish  or  greenish  saussurrite,  a  rock.  The  original  mineral  ia 
from  Cor.sica,  and  the  rof.'k  is  the  corsHyk  of  Pinkorton,  and  tlie  vei'de  di  Corsica  duro  of  the  arts. 

A  similar  smaragdite  from  Bacher  consists,  according  to  Haidinger,  of  alternate  laminsB  of  am- 
phibole and  pyroxene  in  twin  composition. 

The  tuphoVde  of  the  Alps  resembles  corsilyte  in  containing  a  smaragdito-like  mineral  {green  di- 
aUajje).  But  Hunt  states  that  the  mineral  has  the  cleavage  of  pyroxene,  which  our  own  examina- 
tions have  not  succeeded  in  confirming. 

10.  Aluminous  Magnes'ia-Lune-Iron  Amphibole.  (a)  Paroasitb;  (6)  IIoilXBLBNT)B.  (Corneus 
fissilis  pt.,  Corneus  solidus  pt.,  C.  crystallisatus  pt,  Hornbiirg,  ISkiorl  pt.,  WalL,  Min.,  138,  139, 
1747.  .Skurl  pt.,  Basaltes  pt,  Bolus  particulis  squamosis  pt,  Cronst^  7",  82,  1758.  Schorl  opaque 
rhomboidal  pt ,  Schorl  argileux  pt,  de  Lisle,  Crist.,  ii.  389  (pi.  iv ,  f  97,  99),  424, 1783.  Basaltische 
Hornblende  Wem.,  Bergm.  J.,  1789  (inch  also  augite).  Basaltische  H.  (augite  excl.)  Wem.,  1702, 
and  later;  KareL,  Tab,  1800.  Pargasit  SleinheU,  1814,  Tasch.,  Min.  1815,  301.  Amphibolit 
Breith.,  Char.,  182:i,  Uib.,  34,  I83«».  Diastiitit  (fr.  Wermland)  Breiih.,  Char,  134,  1832.  Syntag- 
matit  (fr.  Vesuvius),  Wallorian,  Breith.,  B.  H.  Ztg.,  xxiv.  428,  1865, 

Colors  bright,  dark,  green,  and  bluish-green  to  grayish-black  and  black.  /A/=  1 24°  1'—  1 24''  25' ; 
G.  =  3  05— 3*47.  Pargasite  is  usually  made  to  include  green  and  bluish-green  kinds,  occurring  in 
stout  hntrous  crystals,  or  granular;  and  hornblende  the  greenish-black  and  black  kinds,  whether 
in  stout  crystals  or  long  bladed,  colunmar,  fibrous,  or  massive  granular.  But  no  line  can  be  drawn 
between  them.     Pargasito  occurs  at  Pargas,  Finland,  in  bluish-green  and  grayish-black  crystals. 

Optical  characters  in  general  the  same  as  for  tromolite  and  actinolite  (p.  233).  But  in  oise  black 
cryst<il  of  hornblondo  (fr.  Bilin  1)  Descloizeaux  found  one  bisectrix  to  be  parallel  to  the  plane  «-f, 
and  the  other  normal  to  it  Again,  in  the  bluish  or  black  pargasite,  from  Pargas,  the  bisectrix  is 
inclined  '6l  58  to  a  normal  to  O,  and  108"*  to  a  normal  to  i-i\  and  double  refraction  is  positive. 
Descloiseaux  observes  that  these  distinctions  are  not  sufficient  to  warrant  the  separation  of  these 
minerals. 

{a)  Ihcuitat'iie  is  a  black  hornblende  from  Nordmark  in  Wermland,  stated  by  Breithaupt  to  have 
//  /=  1 20  ^  20',  and  G.  =  308  —  3- 1 1 .  {b)  Syntagmatite  is  the  Vesuvius  black  hornblende,  analyzed 
by  Rammelsbcrg  (No.  29),  in  which  he  found  /a  7=124^  8',  G.=3-272. 

(c)  According  to  Breithaupt,  I  \  I'm  two  hornblendes  from  Greenland  ia  128°  69'  and  124"*  0', 
with  G.=3-4«i2  and  33^3;  two  from  Arendal  in  Norway,  124°  and  124"  If,  with  G.=:S'30l  and 
3'220 ;  one  from  Pcrsberg  in  Sweden,  12  4",  with  G.  =  3-818;  two  from  8chmalzgrube,  near 
Marienberg  in  Saxony,  124'  5'  and  124"  IT,  with  G.  =  3'833  and  8*290;  one  from  Rhonsberg  in 
Bohemia,  124^**  G,  with  G.  =  .'^352.         The  preceding  are  of  Breithaupt's  Amphibolus  ferrosus. 

For  a  basaltic  hornblende,  from  Wetterau  or  Bihu  {A.  basaiiicus  Br.)  analyzed  by  Bonsdorft*  and 
Struve  (Anal.  17,  21),  Breithaupt  gives  /A  7=1 24°  39'  38",  andG.=3  17~3-25  ;  for  one  from  the 
zircon-syenite  of  Laurvig  and  Fredriksviirn  in  Norway  {A.  saxosus  Br.)  /A  7=124''  7',  and 
G.  =  2  2»J  — 2-29;  for  one  of  greenish-black  color  from  Ersby  near  Pargas  in  Finland,  analyzed  by 
Hisinger  and  Bonsdortf.  anal  10,  11  (.1.  medius  Br.),  7a7=124<>  15',  and  G.=3-14— 317;  for 
one  of  green  to  greonisli-black  color,  from  Sanalpe  in  Carinthia,  analyzed  by  Clausbruch,  anal.  20 
(.1.  Cartnthinu.s  Br.,  and  Cannthine  W.),  7a 7=  124*  22',  and  G.=308— 3  10;  for  one  frpm  Par- 
gas. occurring  in  limestone  with  chondrodite,  etc.,  analyzed  by  Bonsdorff"  and  Graelin  {A. pargas- 
itts  Br.,  or  PargaaittX  L  7=124'  10,  and  G.=306— 3-u8  ;  for  one  of  greenish-black  to  blackish- 
green  crjlor,  from  Kongsbcrg  in  Norway^  analyzed  by  Kudernatsch  {^A.  macrodiagonalis  Br.), 
7  \7=124-  26'   and  G.=:306-308 
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DiasUUite  of  Brelthanpt  (A.  diasUUicua),  in  its  angle  /a  7=120*'  20',  if  this  be  not  an  accidental 
irreg^laritj,  divcrgea  widely  firom  true  hornblende.  Breithaupt  has  called  a  velTct-black  horn- 
blende fh>m  Nordmark  in  Wcrmland  BemiprismaUoch/er  AmphiM  (Char.,  136,  1882;  Handb^  iiL 
54C) ;  it  is  stated  to  have  /a  7=1 24**  26',  and  to  be  triclinie^  the  angle  between  the  macrodiago- 
nal  and  the  left  fkoe  of  a  dinodome  being  27^  40',  and  that  for  the  right  &ce  27*"  64',  and  the 
cleavages  parallel  to  the  prL^matic  planes  ^  7',  unequal  G.=8*16— 3*18.  The  analyses  by 
Bonsdorff  and  Hisinger,  Nos.  11,  28,  he  refers  here.  He  has  recently  named  it  Eemipriamatties 
WaUenanua  or  WaSeriarL  Breithaupt  also  obsenres  that  his  A,  medius  (see  abore)  has  unequal 
cleavages,  and  is  prdbably  related  to  the  waUerianite.  The  grayish  to  colorless  hOTnblende 
flrom  Edenville,  called  by  Idm  Edeniie  (see  p,  236^  he  also  refers  to  his  genus  JSemprianaUtes. 

11.  Aluminous  Iran-Lime  AmpMbole;  NoRAim  Datuu    O>lor  black. 

12.  Aluminous  Irtn^Manganeae  AvfiphiboU;  GAMSiGHADTrB  Breiih,  (B.  H.  Ztg..  zx.  51,  1861). 
Color  veWet-black.  G.=3'12.  Named  from  the  locality,  Gamaigrad  in  Senria,  where  it  forma 
with  white  feldspar  a  rock  called  timazyte. 

Manganramphibol  of  Hermann  (Cummingtonite  Bammelsberg^  and  Heimannite  KamgoU)iB  noth- 
ing but  rhodonite  of  Cnmmington,  Mass.,  erroneously  analysed. 


L  CosTADnoro  uttlb  ob  vo  Aluuina. 


1.  TremoliU:  MagnssfO'Lime  Amphibole,  Analyses :  1,  2,  BonsdoHr(Schw.  J.,  zzzL414, 
123);  3,  Midiaelson  ((Efr.  Ak.  Stockh.,  1863,  196):  4,  Damour  (Ann.  Cb.  Phys.,  III.  xvi) ;  5, 
Bichter  (Pogg.,  Ixxxiv.  863);  6,  Bammelsborg  (Pogg.,  cul  295);  7,  Lochartier  (Bull.  Soa  ChL,  n. 
ill  381) ;  8,  9,  Rammelsberg  (1.  a) ;  10,  Beudant  (Ann.  d.  IL,  IL  ▼.  8u7) ;  1 1,  Bammelsberg  (L  c) ; 
12,  id.  (J.  pr.  Ch ,  Ixxxvi  347). 

8.  AcUnoliU:  Magnesia^Lime-Iron  AmpMbole.  18,  Bonsdorff  0-  c-)  >  1^  Seybert  (Am.  J.  Set,  tL 
883);  16,  Hunt  (Am.  J.  ScL,  IL  xii,  218,  PhiL  Mag.,  IV.  i  822);  16,  Fnruhjekn  (Arppe,  Under- 
sukn,  p.  69,  Ramm.  Min.  Ch.,  471);  17,  18,  Bammelsberg  (L  c);  19,  Richier  (1*  c.);  *^0,  Pipping 
(Ben.  Jahresb.,  zzvii.  252);  21,  y.  Morz  (Viert  Ges.  Zurich,  1861,  Eenug.,  1860);  22,  Schwalbo 
(ib,  vii  20,  Kenng.,  1861,  68;  23,  Hichaelson  ((Efv.  Ak.  Stockh.,  1863, 199);  24,  Murray(Ramm. 
2dSuppL,  60);  26,  Bonsdorff (L  c);  26,  Rammeldberg  (Ist  Suppl,  73);  27,  Meitsendorf  (Pogg., 
IiL  626);  28,  Soheerer  (Pogg.,  Ixxxiv.  331);  29,  Richter  (ib.);  30,  Scheerer  Q.  c). 

3.  Aniholite:  Magnesia-Iron  AmphiboU.  81,  Thomson  (Rec.  Gen.  ScL,  xvli);  82,  Beck  (This 
Min.,  1^60,  692);  33,  Lappe  (Pogg.,  xxxv.  486). 

4.  Magnesiti'LiTM-Manganese  Amphibole,  34,  Igelstrom  (CEfv.  Ak.  Stockh.  1867,  12,  B.  H.  Ztg., 
1867,  21);  35,  Hichaelson  (I  c.) 

6.  Cummingtonite:  Iron'Mdgnesia  Amphibole.    36,  37,  Smith  &  Brusli  (Am.  J.  Sci.,  IT.  xvu  4S). 

6.  Dannemorite :  Iron-Manganese  Amphbofe.  38,  Erdmauu  (Daunemora  Jeru-Upsala,  Stockholm, 
1851,  51);  89,  Igelstrom  (B.  IL  Ztg.,  xxvL  23). 

7.  OrUnerite:  Iron  Amphibole,    40,  Griiner  (0.  R,  xxiv.  794). 

8.  Nephrite,  41,  Rammelsberg  (Pogg.,  Ixii.  148);  42,  43,  Schafhautl  (Ann.  Ch.  Pharm.,  xlvL 
838);  44,  46,  Damour  (Ann.  Ch.  Phys.,  III.  xvL);  46,  47,  Scheerer  (Pogg.,  Ixxxiv.  379);  48,  49, 
L.  R.  V.  Pellenberg  (Nat  Ges.  Bom,  1865,  112) : 


1.  Tbemoletb:  MagnesiorLime  Amphibole, 


1.  "Wermland,  w, 

2.  Fahlun,  w. 

3.  "      pale  green 

4.  St.  Gotliord,  w. 
6.  "  w. 

6.  "  w, 

7.  "  w. 

8.  Sweden,  ywh. 

9.  Manccteok,  Qd.,  ywTi. 

10.  Cziklowa 

11.  Gouverneur,  N.  Y.,  to, 

12.  Gulsjo 


Si 

69-75 

60-10 
67-32 
68-07 
60-60 
(1)  68-55 
(f)  69-02 
68-87 
54-71 
59-5 
67-40 
67-62 


te      iln      ilg        Ca        ^ 


032 

0-35 
1-77 


0-50 
1-00 
1-18 
1-82 
0-60 


0-47 
0-85 


2-81 


2-41 


l-3« 
0-84 


25-00 

24-31 

24-70 

24-46 

26-43 

26-63 

24-07 

2819 

23-92 

26  8 

24-«9 

26-12 


14-71 

12-73 

13-61 

12-99 

11-85 

13-90 

12-53 

11-00 

15-06 

12-3 

18-89 

14-90 


0-10,  P  0-90 = 100  36  B. 
015,  F  0-78=90  96  B. 
0-20,  F  0-35=99  30  Mich. 
=97-34  Daiuour. 


1-20  (&F)=99-1»0  Richter 
0-84  (&F)=99-42Ramra. 
1  -62  =  100-40  Lochartier. 
0-18(&F)=l(Hr0I  Ramni 
3-33  {&  F)=99-43  Ramm. 

=100  Beudaut. 

0-40  (A  P)= 99- 1 2  Ramm. 
=99-48  Ramm 
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2.  ACTINOLITE;  MagnesiO'Lime'Iron  Amphihole. 


1 3.  Taberg,  glassy 

14.  Concord,  Pa. 

15.  Raphilile 

16.  Degero,  FinL 

17.  Zillerthal,  crysL 

18.  Arendal,  gy.-gn, 

19.  Reichenstein 

20.  Helsingfors,  gy.-gn, 

21.  RifTelberg 

22.  Fleschhorn 

23.  Orrijarfvi,  dk.-gn. 


24.  Taborg,      Asbestus 

25.  Tareutaiso 
2G.  Ky matin 

27.  ZUlerthal 

28.  Tyrol 
20.  Reicbenateia 
30.  Zillerthal,  Rock  Cork 


it 

i; 
i( 
(i 
ti 


Si 

59-75 
50-33 
55-30 

58-25 
65*50 
66-77 
58-89 
57-20 
67-25 
68-18 
55-01 

69-50 
58-20 
57-98 
65-87 
67-50 
55-85 
67-20 


Xl 

1-G7 
0-40 

1-33 

0-97 
0-67 
0-20 
0-2 -i 
3-17 
1-09 


0-14 
0-58 


0-56 


Pe  Mn 

3-95  0-31 

4-30    

6-30  ir. 


6-65 
6-25 
5-88 
3-79 

11-75 
6-67 

1 1  -27 
3-46 


8-60 
3-08 
6-32 
4-31 
3-88 
6-22 
4-37 


1-15 
0-63 

0-61 


0-21 


1-12 


Mg 

21-10 
2400 
22-50 

20-55 
22-o6 
21-48 
2.S-37 
9-49 
21-81 
lrt-57 
23-85 

19-30 
22-10 
22-38 
20-33 
23-09 
23-99 
22-85 


Ca 

14-25 
10-67 
13-36 

12-40 
13-46 
13-56 
9-57 
21-20 
12-40 
11-59 
13-60 

12-65 
15-55 
1295 
17-76 
13-42 
11 -66 
13-39 


It 

1-03: 

0-30, 


S-60 


1-02, 
0-38 

0-14, 


F  1  •16=100-62  B. 
=98  Seybert 
Na  0-80,   Ik.  0  25= 
99-21  Ituut. 
=99-18  Furuhjolm. 
=99-06  Ramm. 
=  100-86  Ramm. 
=99-89  Richter. 
=  100-95  Pipping. 
F  0-83=99-81  Merz. 
F  0-29=101-07  Sch. 
Fo  0-56,  Na  0-48,  k 
=  100-56  Michaelson. 
=  100-06  Murray. 
F  0-6=99-45  B. 
=  100-21  Ramm. 
=99-39  Meltzendorf. 
=100-25  Scheerer. 
Cu  0-40  Richter. 
=  100-24  Scheeror. 


3.  Axtholite;  MagnesiO'Iron  Amphihole;  Asbeatiform. 


31.  T\Tol,        Asbestus 

32.  Staten  Id.,       " 

33.  Koruk 


64-92     1-64  12-60 
55-20    11-82 


26-08 
80-73 


(( 


58-48 9-22     0*88     81-88 


6-28=100-52  Thomson. 

2-25  =  100  Beck. 

0-04  =100Lappe. 


4.  RiCHTEHiTE ;  Magnesia-Liyne-Manganese  Amphibole, 


S4.  Paiaberg 

85.  Longban,  FinL 


1-35  11-37     21'03       6-20   ^,  S'a,  ft  8-82  =  100  I. 

6-06    0-12,  3Pe  2-80  Na  2*77,  ^ 
6-37=99*63  Michaelson. 


52-23   

54-15     0-52     1-77     6*09     20*18 


6.  CuMMiKaTOKiTB ;  Iron- Magnesia  Amphihole, 

36.  Chimmington  '  61-09     0-95  3207     1-50     10-29 

37.  "  50-74     0-89  8314     1-77     1031 


tr. 


1r. 


6.  Daxnemorite  ;  Iron'Manganese  Amphihole, 

38.  Dannemora  48-89     1-46  38-21     8-46 

39.  Brunsjo,  Asheferriie  46-25    40  40 

7.  Grunerite  ;  Iron  Amphihole. 

40.  CoUobrieres  43-9       1-9     62-2     


8-04>    t^fk    0-75,    ft   tr.=z 

99-69  S.  <&  B. 

3-04,    Sfa    0-64,   ft   <r.= 

100*43  a  &  B. 


2-92 


8 

.  Nephrite. 

41. 

China 

64-68 

42. 

i( 

58-91 

43. 

<t 

68-88 

44. 

n 

58-46 

45. 

n 

68-02 

46. 

(( 

57-28 

47. 

N.  Zealand 

57-10 

4S. 

iSwisa  Lake-hab. 

(51 

1  56-83 

49. 

u                u 

56-14 

1-32 
1-56 


0-68 
U-72 

0-48 


2-15 
2-43 
253 
1-15 
112 
1-37 
3-39 
6-70 
4-66 


1-39 
0-82 
0-80 


0-58 
113 


10*88 


11 


2601 
2242 
22-39 
2709 
27-19 
25-91 
23-29 
2(r35 
22-68 


0-73   =100-67  ErdmamL 

2-47=100  Igelstrom 

0-6     . =99-6  Gruner. 


16-06  0-68=l()0-97  Ramm. 

12-28  0-25,  ft  0-80=99-23  S. 

1215  0-27,  ft  0  80=99-74  S. 

12-06  =98-76  Damour. 

11-82  =9815  Damour. 

12-39  2-65  =  100-18  Scheerer. 

1348  2-50=100-48  Scheerer. 

13-02  318=100  66  FelL 

11-12  3-72=99-93  FeU. 


In  anal.  3,  G.=2-99;  anal.  6  and  8,  G.  =  2-93;  anal  11,  G.=3*0;  anaL  12,  G.=3-003;  anal  17, 
G.  =  3  0G7;  anal.  18,  G.=3-026;  anal  19,  G.=3004;  anaL  20,  G.=3-166;  anaL  23,  G.=3-08 
anal.  41,  G.=2-96;  anal.  44,  45,  G.  =  2-97. 
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n.  Aluminous  Vaiueties. 

1.  Edenite:  MdgneaiO'Lme  Amphibole,  Analyses:  1,  Ramraelsberg  (Pogg,  dii.  441);  2 
Cajander  (J.  pr.  Ch.,  xlii.  454);  3,  Rammelsberg  (1.  c);  4,  0.  Gmeliii  (Ak.  II.  Stockh.  1816);  5, 
Bonsdorff  (Schw.  J.,  rai.  414,  xxxv.  123);  0,  7,  Rammelsberg  (1.  c);  S,  Bonsdoiff  (1.  c). 

2.  Farga^ite  and  Hornblende,  9,  T.  S.  Hunt  (Rep.  G.  Can.,  18G3,  4r.6);  10,  Bonsdorff  (L  c); 
11,  12,  llieinger  (Schw.  J.,  xxxl  289);  13,  Suckow  (Die  Verwitt,  143);  14,  Delesso  (Ann.  d.  M., 
xvi.  32a,  1849);  16,  Kuderaatsch  (Pogg.,  xxxvii  585);  16,  Kassin  (Ramm.,  Min.  Ch.,  41*2);  17, 
Bon«dorff  (1.  c);  18,  Henry  (G.  Rose,  Reise  Ural,  i.  35?3);  19,  Ilisinger  (L  c);  20,  Clausbruch 
(Ramm.,  Ist  Suppl.,  72);  21,  Struve  (Pogg.,  vii.  350);  22,  Rammelsberg  (ib.,  Ixxxiii.  458);  23, 
24,  Waltersbauseu  (Vulk.  Gcst..  Ill);  25,  Delesse  (Mem.  Soc.  d'emul.  du  Doubs,  1847);  2rt, 
Sharpies  (Am.  J.  Sci.,  IL  xlii  271);  27,  Kudernatsch  (1.  c);  2.^,  Bonsdorff  (L  c);  29-35,  Ram 
melsberg  (Pogg.,  ciii.  444) ;  36,  Delesse  (Ann.  d.  M.,  xvi.  323);  37-40,  Rammelsberg  (1.  c);  41, 
Puzyrevsky  (Jahrb.  Min.,  1856,  352);  42,  .\Ioberg(J.  pr.  Ch  ,  xlii  454);  43,  VValtershausen  (I.  c); 
44,  Hisinger  (I  c.);  45,  DeviUo  (Et.  G.  Tenerifle,  1843). 

3.  Noralite;  Aluminous  Iroii'Lime  Amphibole.     4(>,  47,  Klaproth  (Beitr.,  v.  150);  48,  Rom 
melsberg  (h  e.,  447);  49,  Schultz  (Ramm.  AJin.  Ch.,  996). 

4.  Gamsioradite;  Alumiiums  Iron-Manganese  Amphibole,     50,  Miiller  (B.  II.  Ztg ,  xx.  63). 

5.  Smabagdite.  61,  T.  S.  Hunt  (Am.  J.  Sci.,  II.  xxviL  348);  52,  Boulanger  (Ann.  d.  M.,  viii. 
159): 

1.  Edentte;  Aluminous  Magnesia-Lime  Amphibole, 

Si        Xl      J?o     tQ     Sin    fig      Ca     IS'a     f:     tt      F 

1.  EdenviUe,  gy,  61'G7     6-75  2-86 23  37  li»/42  0*75  084  0-46  =98-12  R. 

2.  Storgord,  FinL  39-37   15-37    2-:^9 21-46  17*01 =96  20  0. 

8.  Pargas,  ^  46-12     7-.)6    2-27  21'2.i  1370  248  l-2i»  110  2'76=98-60  R. 

4.         "      pale-gn,  51-75  1093    3-97  18  97  1004   183 =97-49  0. 

6.         "           "  40-20  11-48    8-48    0  36  1903  1396  oGl 2  80,        gangu€ 

0-43  =  98-47  Bonsdorff. 

6.  Monroe,  bh.-gy,      45-93  12-37    4-56     ir.     2112  1222  2-24  0  98  069 =lu0  34  R. 

7.  Suualpe,  bn,  49-33  12*72     1-72    4-63 1714     9  91   2-25  063  029  0-21  =  9913  R. 

8.  Aker,  gy,  47-21  13-94    2-28    0*57  2I-«6  1273 044  09  =9993  B. 

2.  Parqasite  an<2  HoHXBLENDE ;  Aluminous  Magnesia-Lime-Iron  Amphibole. 

a.  Containing  not  over  10  p.  c.  of  oxyd  of  iron. 

9.  Mndawaska  R.       5.^05     4-oO    5-85  2n-05  l:^4i    035    =  10014  IL 

10.  Pargas  4.")-G:)   12-18    7*32    0*22   1879   13  63    l-42  =  09-45  B. 

11.  "  41-.V)   15-75 7-75    0-25    WrAO   14-0'j O'oO — '.<7ii4  11. 

12.  Lindbo  40-37   13*82    774    ToO   lG-34   13-92    022    -08'.H  11. 

13.  Fiilefjcld,  Norw.  45-37   14*Sl    8*74    1*50  ]4'33  14  91    ='J9Gf>  S. 

14.  Thillot,  I7».  50-04     8-95    9-59    0-20   18n2   1I-4S  081   0  08  059 ,   f'r  0-24  = 

ion  Delesse. 

15.  Kienrudgrube        49-07     9*24    977  2029  10*33    =9s-70  K. 

b.  Containing  over  10  p.  c.  of  oxyd  of  iron  and  under  20  p.  c. 

IG.  Zsidovacz  40-01  10-49  10*03    3*40  15  09  13-80  =  ?8  88K. 

17.  AVetterau  42*24  13-92  14-;V.)    O-.'s:;  i:'.-71  12  24  =  '.)7-oG  B. 

18.  Kiiltajuva  45-18  11-34  IG-IG    17-o5  9*87  =ln()-loiL 

19.  Slatiiiyrau  47-«V2  7-:^8  — _  15-78    032  llSl  VJ-GO =  OS-GO  H. 

20.  Cariiithia  4G-ii3  8*37  17*44  18-48  10-23 --• =rlO'r5r>C 

21.  Bilin,  Bohcm.  4n-08  17-50  ]2-A'l  I'.yoi)  11  «»1  OSO  018  0  18   l-04=98-.'.7  S. 

22.  llurtliiigen  42*52  U-oo  1G*59  1315  12-25  171    1-92  ,    Ti    101  = 

100  45  Ramm. 

23.  Etna  3975   15*29    14  40    1*00   1301   12*99 ■ 102 =  97  52  W 

24.  -'  4(;-91    13-G8    17-49     tr.     13-19   i:;-44    0-85    =  99-r.G  W 

25.  Servance  47-40     7-15    15-40  l.=>-27  1083       2-95        lOo    =loO  Del 

2G.  Birmingham,  Pa.   47-77     709    1.V41    0-2G   15-28  13-lG    =9957  Sh. 

27.  La  Prese(Bonnio)45  31  11-88 1593  1428  10-49 ,    Ti  000  = 

98 -55  Kudernatsch 

28.  Xordmark,  Werm.48-83    748    18*75    1-15  13*61  10*16   050  0  41  =  100  89  B 
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Si        Xl      Fe     te     Mn     ifg      Ca     S^a    ft      fi      F 

29.  Vesuvius  39  92  U'lO     6*00  11-03    0*30  10-72  12'62  0  55  337  037 =9878  R. 

30.  lliirtUngen  42-52  1100     b'HO    9-12 13  45  1-2-25   1  71    1*92 ,  ti    1-01  = 

101-28  Ranim 

31.  Ceruosin  4o*G5  14-31     S'Sl    7*18  1406  12-56  1-G4  1-54  0*26   ,  Ti   0  80= 

99  10  Ramm. 

32.  Ilounef  4101   13*04     6*38  10*75  13-43     9*31  1-26  1-79  079    ,  ti    153= 

98-34  Ramm. 

33.  Steu7*lbcrg  39-62  14*92  10*28    7*67    0*24  11  82  1165  1*12  218  0*48 ,  ti  019= 

9'»-<>7  Ramm. 

34.  Bosgrplovsk  4424     885     513  11-80 13*40  1082  2*08  0-*>4  0-39  0-25=98-27  R. 

35.  Pargaa  4126  11*92     4*83    992     ir.     1349  11*95  1*44  2-7M  052  1*70=99  73  R. 

c  Containing  over  20  p.  c  of  oxyda  of  iron  and  manganese  united. 

36.  Fannont  41-90  IIT.O 22  22 12-59     955       1*02        1-47 =100  D. 

37.  Arendal  43*18   lO'Ol  6*07  14-48    0*2U     948   11-jO  216  130  037  =94  44  R. 

38.  Phihpstadt  37-81   1205  437  1238    0*(>8  l'l-H\   1401   0*75  263  O'SO  =97-67  R. 

39.  Fredericksvarn  4000     800  10*10  11-04    1*03  11-51    10*26  272  2-53  060  ,  ti  0-80= 

98-59  R. 

40.  "  40-00     7-37  1045  1338    1;85     7*51   11-28       5  25        054   ,  ti    107  = 

98*70  Ramm. 

41.  NorA-ay  37-34  12-66  1024    9'02    075  1035  11-43  4-18  2-11  1-85    =9993  P. 

42.  Kimito,  Finl.  4323   1173    26-81    161     704     9*72 =10014  \L 

43.  p:tna,  V.  di  Bove  43-84     9-27 21*79  11*70  12*05 0-84 =  99*49  W. 

44.  Garpc'nbcrg  53-..0     440    22*52    035  11-35     4*65 0  60    =9710  11. 

45.  aViicrifte  4623     925    29  34  5  06     9  37 =99  25  0. 

3.  NORALITE;  Aluminous  Iron-Lime  A mphihole. 

46.  Xora,  Wostm'ul'd  4200  1200    80  00   0*25     2-25  11-00   ir.    075   =9825  K. 

47.  Fiilda,  llesso         4700  26*00    15-00 2*00     800 o5      =98  00  K. 

48.  Brevig  42*27     631    662  21*72    MS     3-62     968  3-14  265  0*48    ,  IH   101  = 

98-63  Ramm. 

49.  Huttenthal  46*13  14*90    2*95  21*37  1*79  10*04  087  0*18  M2 =9941  a 

4.  Gamsigradite;  Aluminoxis  Iron-Manganese  Amjihihole. 

50.  Gamsigrad  4658  1363    12-29    600     844     883  3-17  1*00 =99*94  M. 

5.    S3IARAGDITE. 

61.  Alps,  po/e  ^7t.         54-30     454 3  87  1901  13-72  2-80   030 ,  >!  (r.,  <?r 

0*61  =  991 5  Hunt. 

52.  Corsica  4080  12*00    320    1*40  1120  23-00 6*2      ,  ^'r  200= 

99-40  Boulauger. 

In  anal.  1,  G.=3  059;  anal  3,  G.  =  3104;  anal.  6,  a  =  3-123;  anal.  7,  G.=3-102,  /A/=124'' 
8'  — 124  I'J  ;  anal,  y,  oallo<l  graimnatite;  anal.  9,  G.=3-i'54,  High  Falls  of  the  Madawaska,  Can.; 
anal.  14,  G.  =  3(»r)0:  15,  from  near  Kongsbcrp:,  anal.  16,  G.  =  3-136;  anal.  21,  in  basalt;  2'2,  in 
tracliyU':  anal.  2<;,  G.=3-114.  in  syenite;  anal.  29,  G.=3-2S2,  in  a  block  from  Somma;  anal.  30, 
G.  =  :;'JTO.  in  ba.«^altic  \.\\U\  anal.  31,  G.-— 3-225,  in  basaltic  wacke ;  anal.  32,  G.  =  3-277;  anal  33, 
G.-3-2«;(;,  in  trachyte;  anal.  34,  G.=3-214:  anal.  35,  G.=3-2l5;  36,  in  diorite;  anal.  37,  0.= 
3-276;  anal,  iis,  G.  =  3:i78;  anal  39.40,  G.  =  3-287, /a/=124'  7',  in  zircon-syenite;  and.  41, 
G.^:;J8.  in  zircon-syenite;  anal.  48,  G.  =  3-428,  often  called  .^girine;  anal.  49.  G.  =  3'25,  with 
magnetite;  anal.  51,  from  euphotide  of  Alps;  anal  52,  from  euphotido  of  Fiunialto,  Corsica, 
G.  =  3-ln. 

In  the  Vesuvius  amphibole  {syniagifaiiie  Breith.)  Mitscherlich  found  Pe  9*96  and  f'e  19-30; 
in  the  IhirUingen,  rej»pectively,  6-G3  and  «i-45 ;  in  the  Wolsberg  13-25  and  2-59;  in  the  Arondal, 
6-69  and  14()5. 

The  siHorn/idite  of  Corsica  aflbrded  Vauqueliu,  in  an  imperfect  analysis  (Beud.  Min.,  iL  134),  Si 
600,  Al  21*0,  Mg  0*0,  Ca  13*0,  oryd  of  iron  5*5,  ^Y  7*5,  Cu  1*5  =  104-5 
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Ad  aOineHk  nA  ftmn  St  TntidB,  Canadt,  klRnded  T.  8.  Hnnt  (Bep.  O.  Cbd.,  IBBS,  468)  Si 
»s-3(^  Si  i-aa,  JfK  arso,  6»  le-oo,  1*0  gts.  ta  tr„  ign,  3'io=99ii6. 

Tbe  fl)M«oU«  of  Siuiitura,  Daupblnj,  ai  analvxed  by  Tinquelln  tnil  llaoqiurt  (J.  Soc.  Fldknii., 
Ho.  M),  affiinled  Si  «T,  Fe  20,  Sd  10-0,  Hg  9-3,  Ca  ll-S^Sb-e.     Occnn  with  a  black  oxyd  of 

The  aiuii^ah  br  ThoaHm  (Ann.  Lro.  N.  H.  N.  YoA,  lii.  E0\  nferred  by  Bhepud  to  hObmHe,  la 
■howQ  by  B.  SUlinwu,  Jr.  (Am,  J.  Btl,  II  Till  391),  to  pertain  probably  to  an  actinolite  from 

Bolton. 

■ocotdin^  to  Bonadorl^  may  oonatltnte  1  pan  ia  6  of  the  ndiMTaL 

Fyc.,  •to.^The  obMrntloaa  under  pyroxene  apply  alao  to  thli  Bpedea,  It  being  impoidUe  Xn 
dlaiingoish  tlie  rarteUes  by  btowjripe  fduraatera  alone. 
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and  under  this  formula  there  la  bnt  one  dil^renoe  of  any  Importance,  ria.,  that  lime  ie  apromlnent 

ingrodictit  if  oB  the  vaiieliea  of  pyroxene,  while  it  fa  wanting,  or  nearly  ao,  in  some  of  those  of 

komblende. 
Tbe  aoali^y  between  the  two  apedea  In  ciratalllxadon,  or  thrir  eaaential  iaomorphism,  waa 

pilled  out  by  Q.  Boae  In  1B31,  who  showed  that  the  forms  of  both  were  referrible  to  one  and 
tbe  aaott)  nrndamentol  form.  The  prism  /of  hornblende  correaponda 
-  in  angle  to  i-i  of  pyroxene ;  that  ia,  if  tha  horizontal  axes  of  the 
latter  spedea  be  ii  c,  (hose  of  the  former  will  be  i ;  Sc;  Oidcnlatii^ 
IWim  the  angie/A/inpyraxone,  81°  6',  tlio  an^  of  ^-3  la  predaoly 
1X4°  30',  or  the  angle  /A  /  in  Lomblende.  The  annexed  table  ez- 
hibita  the  aymbola  of  the  planes  in  hornblende  aa  Ihey  would  be  on 
theanglte  ^pe. 

Bat  while  thus  icomorphoui  In  axiel  relalioua  or  form,  they  are 
alao  dunorpAoua.  For  (1)  the  deavage  in  pyroxene  ia  parallel  to  the 
priam  of  67°  G',  and  in  hornblende  to  that  of  121^°.  {2j  The  occur- 
ring secondary  planes  of  the  Litter  are  iu  general  diferae  (Vom  those 
of  the  foroHir,  ao  that  the  crystals  diSbr  atrikingly  in  habit  or  system 
of  modiUceUoDS.  Horeorer,  in  pyroxeue  columnar  and  Sue  tibroui 
fbrms  are  UDOonmon ;  In  hornblende,  exoeedingly  common.  (3)  Ihe 
aeveral  t^emical  compounda  under  pyroxene  have  cfte-tmOi  higher 
spedflo  RTSTity  than  the  oorreaponding  ones  under  hornblende ;  Uiat 
is,  a  compound  (aa,  for  example,  (^  Ca+i  Mg)*  tii*)  having  0.=3*:ia 
under  the  fonner,  has  approiimately,  G.  =  2'!I5  under  the  latter. 

'  1,  twlita  occur  composed  part  of  amphibole  and  part  of  pyr- 
a  fact  bearing  on  the  isomorphism  and  dimorphism  of  the 

Ob*. — Amphibole  oconrs  in  many  crystalline  limeatones,  and  metamorphic  granitic  and  schia- 
toae  rocks,  and  sparingly  in  aerpcutine,  and  volcanic  or  igrncoua  rocks.  Treniolite,  the  magnesia- 
lime  varie^,  is  especially  common  in  limestoneR,  particularly  mof^csian  or  dolomitic;  actiuoliie, 
the  magntisia-lime-iron  variety,  in  ateatitic  rocka;  and  browu,  durli-green,  and  black  horublondc, 
in  chlorite  schist,  mica  schist,  gneiss,  and  in  various  other  rocka  of  which  it  forma  a  constituent 
part.     Asbcstus  is  n(V»i  found  in  connection  with  serpentine. 

Hornlileiidt-roek,  orot«pft(tiJ^fe,consifit8of  massive  homblcuito  of  a  dark  greonish-blaek  or  block 
color,  and  liaa  a  granular  texture.  Occasionally  the  green  hombleudo,  or  actitiolite,  occurs  in 
roch-niassea,  a<i  at  St.  Franci!),  in  Cnnado. 

IIumiteiide-Kliisl  has  the  winio  composition  as  ampliiboljte,  but  is  sclii.ftose  or  sloty  in  struc- 
ture. It  often  contains  a  tittle  feldsiiar.  In  some  varieties  of  it  the  hornblende  is  in  purt  in 
minute  needles. 

DiaUue  is  a  flne^ained,  compact  hnmblcnde-rock,  tough  and  heavy. 

ApliOHi/tt  (or  (vrwine)  is  like  diabase,  but  is  witliout  distinct  groins  (whence  the  name,  from 
ifa,iK,  VHUiatiifeil),  cud  breaks  vicli  a  smooth  flint-like  fracture. 

Sgeaite  is  a  granite-like  rock,  conbiining  hornblende  along  vith  quartz  and  orthoclaso  feldspar. 
Dioryte  is  a  similar  rock,  grajish-whito  to  nearly  black  iu  color,  consisting  of  horublendc  and 
albite.  Hornblmdie  or  syaiiUc  gneiat  lias  the  same  constitution  as  aycuite,  but  differs  in  having  a 
gneissoid  or  seiniachiatose  structure. 

Jlombltadic  granile  contains  hornblende  in  addition  to  the  ordinary  constitueota  of  granite, 
quartz,  feldspar,  nud  mica.  Gatiss  and  mica  schist  are  often  hornblendic  in  the  same  way.  Tha 
borublcnile  iu  mica  schist  is  usnally  in  prisma,  either  stout  or  acicular,  which  sometimes  ara 
aggregated  iu  sheaf-hke  tufts.    Tbe  fatcicutite  of  Hitchcock  is  merely  Ibis  t jfted  hornblende. 

The  dark^rccn  antique  porphyry  contains  hornblende  in  its  oompact,  diabase-liko  mast,  and  is 
tberefOFQ  called  diabam-porfkiii-y.    a.=a'9— 3*0. 
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Hornblende  is  often  disseminated  in  black  prismatic  crystals  through  trachyte,  and  also  through 
other  igneous  rocks,  especially  the  feldspathic  kinds. 

Eaphotidt  consists  of  a  whitish  or  greenish  compact  base  of  varying  constitution,  with  imbedded 
smaragdite.  The  euphotide  of  Corsica  has  been  adled  corsilyte  (p.  23')).  The  saussunt%  as  show^n 
by  Hunt  (Am.  J.  Sci.,  xxviii.  3H6),  is  either  compact  liyne-ejndote^  as  that  of  the  Alps,  compact 
in^ionitCj  as  that  of  Mt.  GenevTo,  or  compact /cW.v/>ar ;  theso  different  kinds  being  distinguishable 
by  their  speciflc  gravity. 

TIio  cOiupact  tremoUte  called  nephrite  is  found  in  talcose  rock  or  schist,  and  granular  limestone. 

Aussig  and  TepUtz  in  Bohemia,  Tuuaberg  in  Sweden,  and  Pargas  in  Finland,  afford  fine  speci- 
mens of  the  dark -colored  hornblendes.  Actinolite  occurs  at  Saltzburg  and  Greiner  in  the  Zillerthal ; 
irenwUtt  at  St.  Gothard,  in  granular  limestone  or  dolomite,  the  Tyrol,  the  Bannat,  Gulsjo  in  Sweden, 
etc.  CcU'imite  occurs  at  Norraarken  in  Sweden,  in  prisms  in  serpentine.  Asbestos  is  found  in 
Savoy,  Saltzburg,  the  Tyrol ;  also  in  the  island  of  Corsica,  where  it  is  so  abundant  that  Dolomieu 
employed  it  in  packing  his  minerals.  Rock  cork  is  obtained  in  Saxony,  Portsoy,  and  Leadhills. 
where  also  mountain  leather  occurs.  Oisans,  in  France,  affords  a  variety  of  amianthus,  composed 
of  librcs  having  some  degree  of  elasticity ;  it  is  the  amianthoide  of  Haiiy. 

In  the  United  States,  in  Maine,  black  crystals  occur  at  Thomaston,  at  Moultenboro  in  syenite ; 
par^raaite  at  Pliipsburg  and  Parsonstield  ;  radiated  or  asbestiform  actinolite  at  Unity ;  tremohte  at 
Thomaston  and  Raymond.  In  K  Hamp.,  black  crystals  at  Franconia.  In  Vermont,  glassy  and  ra- 
diated actinolite  in  the  steatite  quarries  of  Windham,  Readsboro',  and  New  Pane.  In  Mass,,  white 
crystids  at  Lee  (I^-  m.  S.W.  of  the  meeting-house),  and  at  Newberg;  glassy  and  radiated  actinolite 
at  Middlefleld  and  Blaoford;  radiated  actinolite  at. Carlisle,  Pelham.  Windsor,  Lee,  and  Great  Bar- 
rington ;  black  crystals  at  Chester ;  asbestus  at  Brighton,  Sheffield,  Pelham,  Newbury,  Dedham ; 
cummingtonite  at  Cumraington  and  Plainfield.  In  Gonn,,  in  largo  flattened  white  crystals  and  in 
bladed  and  fibrous  forms  (tremolite)  in  dolomite,  Canaan,  between  the  Falls  and  the  post-office, 
and  also  at  other  places  hi  Litchfield  Co.;  asbestus  at  West  Farms,  Winchester,  and  Wilton,  and 
with  mountain  leather  formerly  at  the  Milford  serpentine  quarries.  In  AT.  York^  in  good  black 
crystals  at  Willsboro',  presenting  interesting  forms;  also  near  the  bridge  at  Potsdam,  St 
Lawrence  Co.;  near  Greenwood  Furnace,  and  in  Warwick,  Orange  Co.  (f.  229);  dark  green 
crystals  near  Two  Ponds,  and  also  1  m.  N.,  2^  m.  N.,  and  1  m.  S.,  of  Edenville,  together 
with  gray  or  hair-brown  crystals  and  tremohte,  sphene,  and  chondrodite,  in  granular  limestone ; 
of  various  forms  and  colors,  and  often  in  large  and  perfect  crystals,  near  Amity;  in  dark 
green  crystals,  with  ilmcuite,  at  the  Stirli:ig  mines.  Orange  Co. ;  in  short  green  crystals  at 
Gouverueur,  sometimes  2  or  3  in.  in  diameter,  along  with  apatite ;  in  Rossie,  2  m.  N.  of  Oxbow, 
the  variety  pargasite  in  neat  bright  green  crystals ;  glassy  and  radiated  actinolite  near  a  hamlet 
called  Pecks ville,  in  Fishkill ;  radiated  at  Brown's  serpentine  quarry,  3  m.  N.W.  of  CarmeL  Putnam 
Co. ;  in  large  white  crysUils  at  Diana,  Lewis  Co. ;  radiated  and  bladed  tremolite  at  Dover,  Kings- 
bridge,  the  Eastchester  quarries,  Hastings,  and  near  Yonkers,  in  Westchester  Co. :  at  Knapp's 
quarry,  Patterson,  in  Putnam  Co.,  and  on  the  banks  of  Yellow  lake  and  elsewhere  in  St.  Lawrence 
Co. ;  asbestus,  near  Greenwood  Furnace ;  Rogers's  farm  in  Patterson ;  Colton  rock  and  Hustia's 
farm  in  Pliilupstown,  Putnam  Co. ;  near  the  Quarantine  in  Richmond  Co.,  where  the  fibres  are  two 
to  three  feet  long.  In  K  Jersey,  tremohte  or  gray  amphibole  in  good  crystals  at  Bryam,  and  other 
varieties  of  tlie  species  at  Franklin  and  Newton ;  radiated  actinolite  at  Franklin ;  tremolite  at 
Franklin ;  asbestus  and  mountain  leather  at  Brunswick.  In  Fenn.^  actinohte  in  Providence,  at 
Mineral  Hill,  in  Delaware  Co. ;  at  Uuiouville ;  at  Kennett,  Chester  Co.,  often  in  fine  crystals ; 
tremolite  with  asbestus  at  Chestnut  Hill  near  the  Wissahiccon,  near  Philadelphia,  at  London 
Grove,  Chester  Co. ;  nephrite  at  Easton.  In  Maryland^  actinolite  and  asbestus  at  the  Bare  Hills 
in  serpentine ;  asbestus  at  Cooptown.  In  Virginia^  actinohte  at  Willis's  Mt,  in  Buckingham  Co. ; 
asbestus  at  Barnet's  Mills,  Fauquier  Co. 

Alt. — The  alterations  of  amphibole  are  similar  to  those  of  pyroxene  (see  page  220).  The  fibrous 
and  diallage-like  varieties  are  especially  liable  to  take  up  water,  owing  to  the  finely  or  thinly 
divided  state  of  the  mineral.  Talc,  steatite,  serpentine,  chlorite,  biotite,  pinite,  chabasite,  limonite, 
magnetite,  iron  ochre,  are  among  the  reported  results  of  alteration. 

At  Ilmenau,  a  magnesia-mica,  a  chlorite,  and  also  (as  an  after  product  from  the  chlorite)  iron- 
ochre,  occur  as  pseudoniorphs  after  hornblende  (v.  Fritsch,  Z8.  Geol  Gcs.,  xii.  104).  GroppiU, 
and  perhaps  rosiie,  as  suggested  to  the  author  by  L.  Ssemann  (4th  edit.,  p.  287),  may  be  altered 
pargasite.  Genth  describes  the  asbestiform  or  fibrous  serpentine  of  Texas  and  Providence,  Pa., 
and  the  haUinwrite  as  altered  asbestus,  and  a  chrysohce  of  Delaware  Co.,  Pa.,  as  altered  actinohte 
(Am.  J.  Sci.,  II.  xxxiii.  203). 

The  following  are  analyses  of  altered  amphiboles :  1,  Smith  k  Brush  (Am.  J.  ScL.  XL  xvi.  49) ; 
2,  Thomson  (Min.,  i.  209);  3,  C.  A.  Joy  (Ann.  Lye.  N.  H.  N.  Y.,  vui.  123) ;  4,  5,  Beck  (Min.  N.  Y., 
307);  6,  Suckow  (Die  Verwitt  Min.,  14:5);  7,  Delesse  (Ann.  d.  M.,  IV.  x.  317);  8,  Wiehage 
(Raram.  Min.  Ch.,  499);  9,  Madreil  (Pogg.,  IxiL  142);  10,  Schultz  (Ramm.  Min.  Ch.,  499);  11,  T 
a  Hunt  (PhiL  Mag.,  IV.,  il  G5,  and  Rep.  G.  Can.  1863,  491): 

16 
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§i        il  *e    fin   fig       Ca    ^a      fi 

1.  By  d,  anffiophyUite,  "S. Y.  ibS'SS      ir.         876   29  34     0-88     2'2Gjiir.=9961  S.&B 

2.  '*  *'  64-98     1-66   3Pe9-83  1-20  l.S-38 11-45,  KC-80=99*20T 

3.  "  "  46-43    9  88  1-88  28-80     6-06   8-o8=99  6:^  Joy. 

4.  Warwick  85-00  32-33       2ir70  10  80 =  9s-b3  Beck. 

6.         "  i4-66  25-33       25  22     ft09   909= 99-39  Bock. 

6.  Fillefjeld,  Nor.  40-32  1749 Fe  18-26  2-14     9  23     537    8-0»)=l<>0-8l  Suckow 

7.  Vosges  48-64  12-60         619  0-93  17-74     9-10   1090=100  Deleftse. 

8.  Siebengebirge  84-87  1 0-78  Fe  20*48   4*90    4*78  363  20  24=1«0  Wiehage. 

9.  Wolfsberg  44*08  14*31 3Pe 25-55    233  10^08    3-44=99-74  MadrelL 

m.  Catan<?aro  46*08  11-81       1410   1072     8  74  0-93  3  03, 35?e  1-77=98*88  a 

11.  Loganite  83*28  1330   Fel-92   36-50 1600=100  T.  S.  Hunt 

Anal.  4,  6,  crystals  having  the  angles  of  hornblende,  steatitic  in  foci  and  hardness ;  6.  day-like ; 
7,  from  a  micaceous  porphyry  at  Traits-de-Rocho,  small  prisms:  8.  from  trachyte  at  Margareltcn- 
krouz;  9,  large  crystals,  G.=2-94,  from  Wolfsberg,  near  Cemosin  in  Bohemia;  10,  soft  greenish- 
brown  crystals ;  1 1,  associated  with  pale-green  serpentine,  phlogopite,  and  apatite,  in  Laurentiun 
crystalline  limestone,  and  haying  the  form  and  cleavage  of  hornblende,  tliough  edges  rounded ;  I  a  1 
about  124°. 

The  hydrous  arUhophyUiie  of  New  York  Island  occurs  in  place  near  the  comer  of  59th  street  and 
1 0th  avenue,  and  also  in  many  places  in  boulders.  The  variations  in  the  analyses,  as  well  as  in 
the  aspect  of  the  material,  show  that  it  is  a  result  of  the  alteration  of  an  asbestiform  tremolite. 

247 A.  Waldhbimite.  (Amphibol  ahuliches  Min.  von  Waldheim  A.  Knop,  Ann.  Ch.  Pharm., 
ex.  363,  1869;  Waldheimit  Rainm.,  Mm.  Ch.,  780,  1860.)  An  amphibole-liko  mineral,  which 
contains  much  soda^  and  is  peculiar  also  in  its  excess  of  silica,  both  suggesting  that  it  may  be 
amphibole  altered  by  the  alkaline  process.  It  occurs  in  veins  an  inch  thick,  and  resembles  actin- 
olite.  H.=6;  G-.=2-957;  color  leek-green;  translucent.  Composition,  according  to  Knop  and 
BoiTmann,  the  silica  in  each  being  a  mean  of  two  determinations  (Ann.  Ch.  Pharm.,  ex.  363): 

]S^a 

12-88=100-05  Knop. 
12-61  =  ln0*42  Hoffmann. 
12*93  =  101-12  Hofftnann. 

It  lost  0-5  p.  c.  by  ignition.     The  oxygen  ratio  for  ft,  fi,  Si  is  11*84  :  080  :  31*24. 

From  serpentine  at  Waldheim  iu  Saxony.  The  large  amount  of  soda  present  suggests  a  rela- 
tion to  arfvedsonito.  It  is  to  be  observed  that  the  excess  of  silica  occurs  along  \\nili  an  unusual 
proportion  of  alkali.    * 

247 B.  KoKSCHAROFFiTE.  (Kokscliarowit  N.  Kordemldold,  Bull.  Soc.  Nat.  Moscow,  xxx.  223, 
1857.)  Like  tremolite  iu  appearance.  /A /=  124"  — 124^  ft',  Kokscharof.  In  agjrregations  of 
prisms,  \\ith  acute  edges  replaced  Cleavage:  /,  two,  equal,  very  distinct.  11.  =  ;')  — 55.  G.= 
297.  Lustre  subadamantine  to  vitreous.  Colorless,  dirty- white ;  bro\v'n  to  da^k-b^o\^^l  from 
impurity.     JSubtranslucent.     Fracture  splintery. 

An  analysis  by  ilermanu  (J.  pr.  Ch.,  Ixxxviii.  1 97)  afforded  : 

§i  ^  Fe  fig  Ca  Na  Iv  ijxn. 

45*99         18*20         2*40         lG-46         12*7S         1*53         1*06         0  00=9901 

Giving  the  0.  ratio  for  R,  fJ,  Si  11-19  :  8*50  :  2i  52;  or,  for  R+fJ,  Si  19*09  :  24*52  =  1  :  1*25;  for 
It :  fi  +  Si  11-19  :  3:i't>2.  It  appears  to  be.  like  edcnite,  a  magnesia-lime  amphibole,  but  with  a 
very  Lirge  proportion  of  alumina;  and,  moreover,  part  of  the  alumhia  must  be  bajric  if  it  comes 
under  the  usual  amphibolo  formula. 

In  a  closed  tube  only  traces  of  water.  B.B.  in  the  forceps  fuses  easily  to  a  wliite  translucent 
pearl,  coloriug  the  tluine  yellow ;  with  borax  a  clear  ccjlorless  ^lass. 

Occurs  associated  with  lapis-lazuli  near  L.  Baikal,  in  Siberia.  Xamed  after  the  Russian  miner- 
alogist, Kokscharof 

247C.  SCHEFFERITE  Breiih.  (B.  H.  Ztg.,  xxiv.  429).  Breithaupt  has  referred  to  schefterite  of 
Miehaelson  a  mineral  of  the  same  locality — Longban,  with  rhodonite— which  diflers  from  it 
widely  in  composition,  if  the  analyses  may  be  trusted.  Moreover,  it  occurs  in  crystals,  while 
the  true  scheil'erite  is  known  only  massive.     The  following  are  its  characters: 

Monoclinic;  /a  7=120'  45';  basal  plane  {x)  on  i-i=\41'  30  ,  or  32^    to  the  axis.    The  crystal 
has  the  phines  I^  i-t,  »-i,  the  basal  plane  referred  to,  and  a  heniidomo  on  the  acute  angle  in  front. 
Cleavage :  rather  distinct  iu  one  direction,  perhaps  also  parallel  to  x.    Mostly  niassive,  tine  granu« 
lar.     li.  =  r» — 5*5.     G.  =  :{-433 — 3'436.      Lustre  vitreous.     Color  chestnut  to  clove  and  reddish 
brown.     Streak  pale  yellowish-gray.     Subtrausluccnt  to  opaque. 
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Composition  according  to  Dr.  Winkler  (L  c.) : 

Si  XI  Fe 

49-60         1-42         25-43 

The  iron  was  ascertained  to  be  all  sesquiozjd.  The  analysis  afforded  also  308  Ca  C,  and  0*09 
fin  C    It  requires  further  study. 

248.  ARFVUBSONITE.    Brooke^  Ann.  PhiL,  r.  381,  1828.    ArfWedsonit    Soda-homblendo. 

Probably  monoclinic'  /A 7=123^  55',  Brooke;  123^  50'  v.  Kobell; 
123°  30',  Breitlianpt;  about  124°  40',  Brevig  mineral,  Descloizeaux. 
Cleavaoje  :  perfect  parallel  to  /;  imperfect  to  i-i.     Also  cleavable  massive. 

H.=6.  G.=3-44,  Brooke  ;  3-329 -3'340,  Breithaupt ;  3-589,  Rammels- 
berg.  Lustre  vitreous.  Color  pure  black ;  in  thin  scales,  deep  green, 
Greenland,  or  brown,  Brevig.  Streak  grayish-green.  Opaque  except  in 
very  thin  splinters.     Fracture  imperfectly  conchoidal. 

Oomp.— 2ft''§i»+3PeSi',  Ramm.,  =(|ft«+ J^?e)§i^  which,  making  ft=i*'e  +  iS'a,  =Silica 

50-5,  sesquioxyd  of  iron  269,  protoxyd  of  iron  121,  soda  10-6—100.  3fl*Si'+23PeSi',  v.Kobell, 
=(»  fi*  H-  ^  fi)  Si*.  Analyses :  1,  Thomson  (Min.,  i  483) ;  2,  v.  Kobell  (J.  pr.  Ch.,  xiil  8,  and  xcL 
449);  3,  Rammelsberg  (Pogg.,  ciiL  292,  306);  4,  Plantamour  (J.  pr.  Ch^  xxiv.  800): 

Sa        t       CI       ign. 

0-96=98-12  T. 

8-00      tr,      0-24 =98-17  K. 

10-68     0-68     0-16=98-29  R. 

7-79  2-96,  fi  202=100-99  PL 

In  the  above  analyses  the  degree  of  oxydation  of  the  iron  was  determined  only  in  those  by  Ram- 
melsberg and  V.  KobelL  A.  Mitscherlich  has  obtained  (J.  pr.  Ch^  Ixzxvi.  11)  for  the  Greenland 
A.,  Fe  26-37,  te  5-93. 

Pyr.,  etc. — B.B.  fuses  at  2  with  intumescence  to  a  black  magnetic  globule ;  colors  the  flame  yel- 
low (soda) ;  with  the  fluxes  gives  reactions  for  iron  and  manganese.    Not  acted  upon  by  acids. 

Obs. — Occurs  in  black  hornblende-like  crystals  at  Kangerdluarsuk  in  Greenland,  with  sodalite, 
eudialyte,  and  feldspar ;  also  in  zircon-syenite  in  Norway,  at  Brevig,  and  in  beds  of  magnetite 
at  ArendaL  Reported  also  from  Horberigberg,  near  Oberbergen,  with  ittnerite  and  ilmenite. 
The  Brevig  mineral,  analyzed  by  Plantamour,  has  been  referred  to  agirine.  The  angle  given  de- 
termines its  relation  to  the  amphibole  sub-group. 

249.  CROCIDOLITS.  Blau-Eiseustein  (ft.  a  Africa)  Klapr.y  Mag.  BerL  Ges.  N.  Fr.,  y,  72, 
1811,  Beitr.,  vL  237,  1815.  KrokydoUth  ffauam.,  Qel  Anz.  G^tt,  1686,  188U  Blue 
Aflbestus. 

Fibrous,  asbestiis-like ;  fibres  long  but  delicate,  and  easily  separable. 
Also  massive  or  earthy. 

H.=:4.  G.=3-2— 3-265.  Lustre  silky.  Color  and  streak  lavender-blue 
or  leek-green.     Opaque.     Fibres  somewhat  elastic. 

Comp. — The  analyses  by  Stromeycr  afibrd  nearly  ft*  Si*  +  2  fl ;  but  the  degree  of  oxydation  of 
the  iron  is  undeteroiined.  Analyses:  1,  2,  Stromeyer  (Pogg.,  xxiiL  163);  S,  Delesse  (Ann.  d. 
M.,  III.  X.  317): 

Si         fe        Sn       %       Ca      ^Ta      ]£[ 

1.  Africa,  ;?&ro7i5    50'81     33*88      0-17       2*32     0-02     7*03     5-58=98-81  Stromeyer. 

2.  "      earOiy      5r64     34*38       0*02       2-6-1     0-05     7*11     401  =99-85  Stromeyer. 

3.  Vosges  53-02     25-62MnO-50     10*14     I'lO     6*69     2-52,  iS:  0*39,  CI  061,  P 0*17=99*66. 

Pyr.,  etc. — In  the  closed  tube  yields  a  small  amount  of  alksJine  water.  B.B.  fuses  easily  with 
intumescence  to  a  black  magnetic  glass,  coloring  the  flame  yellow  (soda).  With  the  fluxes  gives 
reactions  for  iron.    Unacted  upon  by  acids. 
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ObB. — Occurs  ill  South  Africa,  in  the  Grigna  country,  beyond  the  Great  Orange  river,  700  m 
up  from  the  Cape  of  Good^Hope ;  in  a  micaceous  porpliyry  at  Wakembach  in  the  Yosges  (anaL 
3);  at  Stavem,  Norway,  in  zircon-syenite,  along  with  arfvedsonite,  to  which  it  is  closely  related, 
and  of  which,  as  has  been  suggested,  it  may  be  a  fibrous  or  asbestiform  variety ;  at  Gelling  in 
Salzburg,  in  gypsum  with  blue  quartz ;  at  Ruka,  near  Domaschow  in  Moravia,  with  a  ferruginoufl 
dolomite ;  in  Greenland,  both  fibrous  and  earthy.  In  the  African,  the  fibres  of  the  fibrous  seams 
or  masses  make  an  angle  of  about  lOe''  with  the  opposite  surfaces  of  the  seam, according  toHaus- 
mann ;  and  the  same  author  states  (Handb.,  743,  1847)  that  a  cylinder  of  it  t^tt  of  aii  indi  in  di- 
ameter, supported  91  Hanoverian  pounds  before  breaking,  while  one  of  aabestus,  jl-^  of  an  inch 
in  diameter,  broke  with  a  weight  of  6  ounces.  • 

The  Stavem  mineral,  referred  here  by  Hausmann,  is  the  Faseriger  Siderit  Leonh,,  Gehl.  J.,  iiL 
101,  and  Fasriges  Eisenblau  Hauam^  Handb.,  1076,  1813. 

Named  from  «po«ris  (or  KpoKVi\  wooj\  in  allusion  to  its  fibrous  structure. 

250.  WIOHTISmi.    Wichtyne  Laurent^  Ann.  Olu  Fhys.,  lix.  107, 1885.   Wichtisit  ffauamann. 

Massive ;  cleavage  parallel  to  the  sides  of  a  rhombic  prism,  nearly  rect- 
angular, according  to  Lanrent. 

Scratches  glass.  (t.=3'03.  Color  black.  Lustre  dull.  Fracture  angu- 
lar, or  flat  conchoidal. 

Oomp. — (^]Et*+|S)  &i\   Analyses:  1,  Laurent  (L  a);  2,  Stromborg  (Arppo  Finska  Min.,  17) : 

^a 

8*5 =99*1  Laurent 

8-88,  Sin  2*70=100-22  Stromborg. 

B.B.  fuses  to  a  black  enamel  and  becomes  mag^etia    Not  attacked  by  acids. 

From  Wichtis  in  Finland.  DufV^noy  observes  that  a  specimen  examined  by  him  had  nc 
cleavage. 

Gmelin  has  analyzed  a  mineral  firom  a  basaltic  rock  near  Wetterau  ( Jahrb.  Min.,  1 840,  549), 
having  G.= 2-705,  and  not  acted  upon  by  ucids.  which  has  essentially  the  composition  of  wicb* 
tisite,  it  afibrding  ^i  50*80,  *1  15-82,  Fe  12*06,  Mn  372,  Ca  4*85,  il^bOb,  R  0*34,  Na  3M4,  cor- 
responding  closely  to  (|  &'+4^  ^1)  Si*.  Rammelsberg  includes  tiie  analysis  among  those  of  pyr- 
oxene, but  speaks  of  the  composition  as  anomalous ;  unlike  the  augites,  the  alumina  does  not 
replace  any  of  the  silica. 

251.  Glaucophane  Hausmann^  Gel.  Anz.  Gott.,  195,  1845.  Orthorhombic  or  monoclinic.  In 
indistinct  long  thin  six-sided  prisma,  made  up  of  the  planes  /  and  i-I,  and  longitudinally  striated. 
Also  granular  massive.  II.=6*5.  G.  =  3*103 — 3'113.  Lustre  vitreous  to  pearly.  Color  blue, 
lavender-blue,  bluish-black,  graylflh.  Streak-powder  grayish-blue.  Translucent  to  opaque.  Brit- 
tle.    Powder  slightly  ma^etic. 

Comp.— (f  K'  +  i^  ^)  Si'.    Analysis  by  Schnedermann  (J.  pr.  Ch.,  xxxiv.  238): 

Si  56-49      Xl  12-23       f'e  10'91       Sin  050       flg  7*97       Ca  2*25       Na  with  <r.  S  9-28 =99-63 

B.B.  becomes  yellowi3h-brown,  and  melts  easily  and  quietly  to  an  olive-green  glass.  An  iron 
reaction  with  the  fluxes.     In  acids  partly  soluble. 

Occurs  at  the  island  of  Syra,  one  of  the  Cyclades,  in  mica  slate,  along  with  garnet,  hornblende, 
and  mica.    The  name  is  from  yAdu*<Jj,  bluish-green^  and  ^utVw,  I  appear. 

252.  SORDAVAUTE.    Sordawalit  K  Kordenskiold,  FinL  Min.,  86,  1820. 

Massive ;  no  cleavage  apparent. 

H.=2'6.  G.  =  2*53  — 2'58.  Lustre  vitreo-resinons,  or  like  l)ituinen. 
Streak  liver-brown.  Color  grayish  or  bluish-black.  Opaque.  Fracture 
conchoidal.     Brittle. 

Oomp. — ^Analyses:  1,  Nordenskidld  0*  c.);  2,  Wandesleben  (N.  Jahrb.  Fharm.,  i.  32): 

1.        49-40       13-80        18-17        10-67        2-68        4-38=99-10  Nordenskiold. 
%       47'70      16-65  9e  21-32        10*21        2'26         =98 14  Wandesleben. 


BISILICATE8.  24:5 

Supposed  by  Berzelius  to  be  a  silicate  mixed  with  some  phosphate  of  magnesia,  the  silicate 
corresponding  to  {^  (Mg,  Fe)*  +  ^  Xl)  Si*,  which  is  essentiallj  the  formula  of  wichtisite ;  but  the 
second  analysis  makes  the  iron  sesquioxyd. 

B.6.  alone,  it  is  difficultly  fusible  to  a  blackish  globule.  With  borax  it  forms  a  green  glass. 
Partly  soluble  in  muriatic  acid.    Becomes  reddish  on  exposure  to  the  atmosphere. 

Forms  thin  layers  on  trap,  near  the  town  of  Sordavala  in  Finland ;  at  Bodenmais  in  Bavaria,  it 
is  associated  with  pyrrhotite.    It  resembles  pit-coal  in  appearance. 

263.  TAOHYLYTIS.    Tachylyt  (fr.  Sasebuhl)  Breith.,  Kastn.  Arch.  NaU,  viL  112,  1826. 

Massive  without  cleavage,  looking  like  obsidian  or  gadolinite. 

II.=6-5.  G.=2*565— 2*593.  Lustre  between  vitreous  and  resinous. 
Color  pitch-black,  velvet-black  to  grayish-black.  Brittle.  In  powder 
attractable  by  the  magnet. 

Oomp. — Analysis :  Schnedermann  (Studien  d.  G.  B.  B.  Fr.,  y.  100) : 

§i  ^1  te  iHn        ilg         Ca  ^a  ]^  iS 

55-74         12-40         13-06         0*19         6*92         7-28         3-88         0*60         2-t3 

Pyr.,  etc.— B.B.  fuses  easily  with  intumescence  to  a  brown  slag  or  opaque  glass. 

Obs.— Found  at  Sasebuhl,  between  Dransfeld  and  Gottingen,  in  basalt  and  wacke. 

Kamed  from  ra^vi^  quickj  and  Xvnk^  dissolved^  in  allusion  to  the  fusibility. 

253 A.  Hyalomelan  Hausm.^  Handb.,  545,  1847.  Gmelin  referred  to  tachylyte  a  mineral  from 
a  porous  volcanic  rock  in  the  V'ogelsgobirge,  to  which  Hausmann  has  since  apphed  the  name 
hyahmelan.  It  is  similar  in  aspect,  structure,  and  hardness;  G.=2'7144.  Gmelin's  analysis 
(Fogg.,  xUx.  234)  afforded: 


XI 
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flg 

Ca 
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ft 

ft 

£[&  Am 

50-22 

17-84 

10-27 

0*40 

3-37 

8-25 

518 

8-87 

1-42 

0-60= 101 -32 

It  affords  approximately  3  ft,  3tl,  4|  Si.  But  little  reliance  can  be  placed  on  resultt*  with  such 
amorphous  minerals.  The  species  may  be  tlio  same  with  tachylyte.  Hausmann  places  near 
here  the  doggy  augite  cf  Karsteu,  having  G.=26GG,  from  a  limestone  bed  near  Guiliana,  Sicily, 
from  which  Klaproth  obtained  (Beitr.,  iv.  190)  Si  55*00,  M  16-60,  Fe  13*75,  Mn  <r.,  lilg  1*75,  Ca 
luOO,  li  1-50. 

A  similar  mineral  in  appearance  is  found  on  the  north  shore  of  Lake  Superior ;  and  also  in 
a  trap  dike  at  Johnsburg,  Warren  Co.,  N.Y. 


254.  BERYL.  Zttaoayim  pt.  [rest  Chrysocolla,  Malachite,  etc,  and  other  green  stones]  Theophr, 
BnpvXXoi  Gr.  Smaragdus  pt  [rest  as  above]  +  Beryllus  (Chrysoberyllus,  Chrysoprasius  incl.) 
Plin,,  xxxvii.  16-20.  Emerald;  Beryl;  Aquamarine.  Smaragdus  +  Beryll  TTo/iL,  Min.,  117, 
122,1747.  Smaragdus  +  Bloagron  Topas  (= Beryll,  Aquamarin)  Oon^i.,  Min,  44,  1758.  Em- 
eraude  (incl.  Emerald  and  Beryl  or  *'  Aigue-marine,"  and  Chrysolite  du  Bresil)  dc  Lisle,  Crist., 
135,  1772,  iL  245,  1783 ;  H.,  J.  d.  M.,  iv.  72,  1798,  Tr.,  il  1801.  Schmaragd-i-BerU  TTem.,  the 
two  as  distinct  sp.  until  1811.  A  siUcate  of  alumina  with  lime  Achard,  Edelst.,  47,  1779; 
Bergm.,  Opusc.,  ii.  96,  1782  ;  and  others.  A  silicate  of  alumina  and  GLUCINA  Vauq.,  J.  d.  M., 
iv.,  1798,  vil  97,  1800  ;  Klapr.,  Beitr.,  iiL  221,  1802.  Davidsonite  (fr.  near  Aberdeen)  Thomson, 
Min.,  i.  247,  1836.     Goshenite  Shep,,  Min.,  i.  143,  1844. 

Ilexafj^onal.     0  A  1=150°  3' ;  a=0-499.     Occurring  planes  :  0 ;  vertical, 
/,  i-2,  ^-| ;  liexag.  pyramids,  1,  f,  2,  -y.;  1-2,  2-2 ;  dihexag.  pyr.,  in  zone, 

2-2  :  /,  3-1,  4-f,  12-|f ;  id.  in  other  zones,  2-|,  2^ ,  H>  ^H- 
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0  A  1=139*^  10' 
0  A  2=130  58 
0  A  2-f =130  58 
0  A  34=123  16 


o  A  1-2=116°  zr 

(9  A  2-2=135  4 
0  A  /=90 
/A/=120 


7A2-2: 
7  A  3-1: 
/A4-f: 
/A8-f: 


127^  43 
142  11 
151 
165  30 


233 


231 


Haddam,  Ct 


Siberia. 


Monroe,  Ct 


Cleavage  :  basal  imperfect ;  lateral  indistinct.   Occasionally  coarse  colnmnar 
and  large  granular. 

H.=7*5— 8.  G.=2'63— 2'76.  Lustre  vitreous,  sometimes  resinous. 
Color  emerald-green,  pale  green,  passing  into  light-blue,  yellow,  and  wliite. 
Streak  white.  Transparent — subtranslucent.  Fracture  conchoidal,  un- 
even.    Brittle.     Double  refraction  feeble  ;  axis  negative. 


Var. — ThiB  species  is  one  of  the  few  that  occur  only  1q  crystals,  and  that  hare  no  esaential 
variations  in  chemical  composition.  There  are,  however,  two  prominent  groups  dependent  on 
color,  the  color  var3ring  as  chrome  or  iron  is  present ;  but  only  the  merest  trace  of  either  exists 
in  any  case.    The  crystals  are  usually  oblong  prisms. 

1.  Emerald,  Color  bright  emerald-green,  owing  to  the  presence  of  chromium.  G.=2"67,  fr. 
Muso,  Lewy;  2*63,  fr.  Pinzgau,  Hofmeister;  2'710— 2*759,  fr.  Ural,  Kammerer.  Hardness  a  little 
less  than  for  beryl,  according  to  the  lapidaries. 

2.  Beryl  Colors  those  of  the  species,  excepting  emerald-green,  and  due  mainly  to  iron.  6.= 
2'094— 2-G95,  transparent,  colorless,  fr.  Ural;  2-681 -2694,  id.,  yellowish,  id.;  2'702— 2*710,  id^ 
green,  id.;  2*725,  id.,  rose-red,  id;  all  by  Kokscharof.  On  cryst,  see  Kokscharof,  Min.  Russl., 
I  147,  il  35«,  iii.  72,  iv.  125 ;  Hessenberg,  Min.  Not,  v.  28.  The  varieties  of  beryl  depending  on 
color  are  of  importance  in  the  arts,  when  the  crystals  are  transparent  enough  to  be  of  Talue  as 
gems.  The  principal  kinds  are  :  (a)  colorless ;  (b)  bluish-green,  called  aqtutmarine^  a  name  sug- 
gested, though  not  used,  by  Pliny,  where  he  says  of  it,  **  qui  viriditacem  pun  maris  imitantur ;"  (e) 
apple-green ;  (d)  greenish-yellow  to  iron-yellow  and  honey-yellow  (apparently  chrifsobery/ha  of 
Pliny  and  ancient  jewelry) :  (e)  pale  yellowish-green  (probably  the  chrysoprasitu  Plin.,  and  perhaps 
his  chrysolUhus  in  part,  as  also  in  more  modem  times) ;  (/)  clear  sapphire-b{ue  {JiyacinOvoandeH  of 
Plin.) ;  {g)  pale  sky-blue  (aeroides  Plin.) ;  {h)  tlie  pale  violet  or  reddish  (amOhisie  haaaJtUne  Sage, 
Min.,  231);  (t)  the  opaque  brownish-yellow,  of  waxy  or  greasy  lustre.  The  abovo  names  by 
Pliny  are  mentioned  in  his  account  of  beryl  The  oriental  emerald  of  jewelry  is  emerald-colored 
sapphire.  Davidsonite  is  nothing  but  greenish-yellow  beryl  from  near  Aberdeen ;  and  gosheniUt  is 
a  colorless  or  white  variety  from  Goshen,  Mass.  (anal.  1 6). 

Comp.— (|fie*  +  i  ^1)  Si'=Silica  «6*8,  alumina  19*1,  glueina  14-1=100.  Analyses:  1,  Du- 
menil  (Schw.  J.,  zxxfx.  487);  2,  Berzelius  (Schw.  J.,  xvi.  265,  277);  3,  4,  Moberg  (Act  Soc.  EemL, 
ii.  81);  6,  Scheerer  (Pogg..  xlix.  583);  6,  Borntrager  (Jahrb.  Min.,  1851,  186);  7,  W.  Majer  (ib, 
674);  8,  9,  Miiller  (J.  pr.  Ch.,  Iviil  180);  10,  Hofraeistor  (ib.,  Ixxxl  1);  11,  0.  Gmolin  (Pogg^  L 
ISO);  12,  Mallet  (Ramm.  Min.  Ch.,  555,  and  5th  SuppL,  66);  13,  Haughton  (J.  G.  Soa,  xviH.  417); 
14,  Heddle  (Phil.  Mag.,  xil  386);  15,  Schneider  (Ramm.  Mm.  (^.,  655);  16,  ICaUet  (Am  J.  Sd. 
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II.  xvii  180);  17,  Klaproth  (Beitr.,  iil  215);  18,  SchHeper  (R^mm.  2nd  Suppl.,  34);  19,  Lewy 
(AuiL  Ch.  Phys.,  IIL  liil  5);  20,  Uofmeister  (L  a): 
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12  66 

13-1 

12-0 

11-46 

13-51 
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1-00, 

0-72, 

3-03, 
1-50= 
0  53, 
2-05: 
2-43, 
0-9  : 
0-3  : 
1-33, 

162: 
153. 
fe  0-25, 
0-9  : 
2  03, 
1-00, 


1-63, 


Ca  0-50=99-50  DumeniL 

ta  0-72=100-52  Berzelius. 

fa  0-10=99-00  Moberg. 
=98-85  Moberg. 
Ca  0-18=99-91  Scheerer. 
=  100-20  Borutrager. 
fin  0-11  =99-58  Mayer. 
=  100-7  Miiller. 
=99-7  Miiller. 

Ca  0-23,  Mg  0-12=99-86  Hofmeistet 
=98-68  Gmelin. 
=99-51  MaUet. 

Ca  0-43,  Mg  0-13,  fi  0-90=99-47  Ha 
Mg  3-10,  a  0-16=99-27  Heddle. 
=99-6  Schneider. 
Un  </-.=99-13  Mallet 
€r  u-30,  Ca  0"25= 98-30  Klaproth. 
,  Mg,  Oa  1  64=101-05  Schlieper. 
^> ir.,  Mg 0-90, Na 0-70=9980 Lewy. 
OaO-78,  Mg  0-83=98-61  Hofmeister. 


In  anal  10,  G.  =  2-65  ;  anal.  13,  G.=2-686,  from  Sheskina-roan  in  Donegal  Co. 

The  union  of  emerald  and  beryl  in  one  species,  which  Pliny  says  was  suggested  in  his  time, 
was  first  recognized  on  crystallographic  grounds  by  De  Lisle,  and  more  satisfactorily  through 
measurements  of  angles  by  Ilaiiy ;  and  chemically  by  Vauquelin. 

Pyr.,  etc. — B.B.  alone  unchanged  or  becomes  clouded ;  at  a  high  temperature  the  edges  are 
rounded,  and  ultimately  a  vesicular  scoria  is  formed.  Fusibility =6*5  (Kobell).  Glass  with  borax, 
clear  and  colorless  for  beryl,  a  fine  green  for  emerald.  Slowly  soluble  with  salt  of  phosphorus 
without  leaving  a  siliceous  skeleton.  A  yellowish  variety  from  Broddbo  and  Piubo  yields  with 
soda  traces  of  tin.     Unacted  upon  by  acids. 

According  to  Lewy,  the  emerald  of  Muso  becomes  white  at  a  red  heat,  and  loses,  as  a  mean 
result,  1  66  of  water  and  012  of  organic  matter,  the  latter  consisting  of  0-u3  to  0-05  of  hydrogen 
and  0-09  to  0-06  of  carbon. 

Obs. — Emeralds  occur  in  clay  slate,  in  isolated  crystals  or  in  nests  (not  in  veins),  near  Muso,  etc., 
75  m.  N.N.E.  of  Bogota,  N.  Granada,  a  rock  containing  Cretaceous  fossils  in  its  limestone*  concretions. 
A  perfect  hexagonal  crystal  from  this  locality,  2  in.  long,  is  in  the  cabinet  of  the  Duke  of  Devonshire ; 
it  measures  across  its  three  diameters  2\  in.,  2Jt  in.,  1^  in.,  and  weighs  8  oz.  18  dwts. ;  owing  to 
tlaws,  it  is  but  partially  fit  for  jewelry.  Emeralds  of  less  beauty,  but  much  larger,  occur  hi  Sibtria, 
on  the  river  Tokowoia,  N.  of  Katheriuenberg,  along  with  phenacite,  chrysoboryl,  apatite,  rutile, 
etc.,  imbedded  in  mica  schist.  One  specimen  in  the  Royal  collection  measures  14|  in.  long  and 
12  broad,  and  weighs  16?  lbs.  troy;  another  is  7  in.  long  and  4  broad,  and  weighs  6  lbs.  troy. 
Mount  Zalora,  in  Upper  Egypt,  affords  a  less  distinct  variety,  and  was  the  only  locality  which  was 
known  to  the  ancients.     Occurs  about  Ileubachthal  in  Salzburg,  in  mica  schist. 

Transparent  beryls  are  found  in  Siberia,  Hindostan,  and  Brazil.  In  Siberia  they  occur  at  the 
omerald  mine  mentioned,  at  Mursinka  and  Schaitanka,  near  Katherinenberg ;  near  Miask  with 
;opaz;  in  the  mountains  of  Adun-Tsdiilou  with  topaz,  and  elsewhere;  in  Hindostan  at  Canjar- 
gnm ;  and  in  Brazil  on  Rio  San  Matteo.  Some  Siberian  transparent  crystals  exceed  a  foot  in 
length.  The  most  splendid  aquamarine  of  which  we  have  any  account  belongs  to  Don  Pedro,  and 
is  from  Brazil;  it  approaches  in  size,  and  also  form,  the  head  of  a  calf,  and  exhibits  a  crystalline 
structure  only  on  one  side;  the  rest  is  water-worn;  and  it  weighs  2i5  oz.  troy,  or  more  than  18 J 
lbs. ;  the  specimen  is  transparent  and  without  a  flaw.  Beautiful  crystals  also  occur  at  Elba;  the 
tin  mines  of  Ehrenfriedersdorf  in  Saxony,  and  of  Schlackenwald  in  Bohemia.  Other  localites  are, 
the  Mournc  Mts.,  Ireland,  Co.  of  Down;  also  Killiney  near  DubUn;  yellowish-green  at  Rubislaw, 
near  Aberdeen,  Scotland  (davidsonite\  and  elsewhere  in  Aberdeenshire ;  in  small  bluish  crystals 
at  St  Michael's  Mount  in  Cornwall;  Limoges  in  France;  Pinbo  and  Broddbo  in  Sweden;  Tamela 


*  Lewy  found  the  limestone  to  consist  of  Ca  C  47-8,  Mg  0  16*7,  Mn  C  0-5,  Si  24-4,  Xl  55,  Bo 
0-5,  Fe  2-6,  pyrite  06,  alkali  2-7  =  101-2. 
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aud  Somcro  in  Unlnnd  ;  Fo^aum  in  Norwa;;  PBtecber-Joch,  Tyrol;  Bodemnnu  and  RabcEiateir 
ill  Buvuriu;  in  Aiistmlin,  aud  elacn'liere. 

Beryls  of  gigantic  dimensions  liave  been  Touud  in  tlic  United  States,  ia  Nl  Samp^  at  Acwortb 
ncd  Grafton,  and  in  J/tut.,  at  Royal^too;  bat  tli^y  are  mostly  poor  in  quality.  One  beryl  from 
Gruflon  weiglia  d,3Ui>  Iba.j  it  is  S2  i[i.  tbroiigli  ii>  oue  direction  und  "i"!  in  another  traoBTcru).  and 
is  4  I'.  3  in,  l'>ng.  Aooihcr  crystal  (tom  this  loculity,  according  to  Prof.  Ilubtiord,  meaaur^s  1^  in. 
by  24  ill  its  diameters,  and  a  dingle  foot  in  Icui^tli  by  calculation  weighs  1,016  lbs.,  makiug  it  in  all 
tieariy  2^  tons.  At  Royalston,  ooe  crystal  exceeded  a  foot  in  lengtli ;  the  smaller  crystals  are 
often  limpid,  and  n  ycllowieli  variety  Ibmis  a  gem  resembliii);  chrysolite ;  llie  colors  are  mostly 
,  aquainnriiie,  (jmss-grecn,  ood  yi'llowish-green ;  one  localily  is  in  the  soiitlieuet  part  of  Royoltlon, 
near  Che  aclioel-houae,  on  the  land  of  Ur.  Clarke ;  the  licat  crystals  are  inibeddoil  in  quartz  ;  a  sUll 
belUT  ia  situated  4  m.  beyond  tlic  old  one  in  South  Itoydlston ;  Home  crystals  of  a  sky-blue  color 
in  while  quartz  ani  beautiful. 

Other  localities  are  in  ilaine,  at  Alliaiiy;  at  Norway;  Bethel;  Ilebrua;  In  Puif, 
large,  with  black  tourmaline  and  mica;  at  Bowdoinham  and  I'ophom,  pale  groen  or  yelloiriah- 
white,  in  veins  of  graphic  granite;  at  Georgetowu,  Parker's  island,  mouth  of  Eennebes.  In  A'. 
JUainp.,  at  Wilmot ;  at  Compton,  us  giXKl  as  it  Ruyulstou.  In  Mass.,  at  Barre,  excellent  spedmens ; 
St  Pearl  Hill  in  Fitchburg,  at  Uosiien  (goshenite),  aud  at  ClieslcrQcld.  In  Coan,  at  Uaddam,  ina 
feldspar  vein  in  gneiss,  on  the  cast  side  of  (lie  river,  the  crystals  having  the  terminaUons  for  a 
twelltii  of  an  inch  transparent  (%.  2»1,  the  dotted  line  indieatinft  the  limit  of  the  tranaparcut  por- 
tion); also  at  the  chryeoberyl  locality;  the  Middletown  feldspar  quarry;  in  Cbatliani,  near  the 
cobalt  mine,  in  granite ;  ut  Monroe,  in  a  g[rauile  vein,  the  crystals  often  consisting  of  displaced 
pieces  separated  by  quartz  iSg.  233);  at  Madison,  in  hcnutifXil  crystals.  In  Peaa.,  at  LeiperriUe 
and  Chester,  crystals  aometimes  ID  to  li  in.  long  and  IJ  in  diameter,  with  black  tounuDline;  at 
Uineral  IlilL 

Kokscliarof  obtained  from  Ural  l»ry!s  for  Che  angle  0(>  1,  150°  3' 24". 

The  Bjietics  d  oplase  and  yiijroaiiialUt  are  liomCTomorphons  ii'ith  beryl,  ami  Lave  the  same  oiygen 
ratio  between  tbo  bases  and  silica,  if  the  water  and  chlorine  be  cictudod. 

AiL— Caolin,  miea,  limonite,  and  qiiarCK,  occur  as  pseudoiuorpbs  alter  bery^,  the  last  two  by 
substitution,  the  oCtiers  by  alteration. 

The  change  to  knolin  is  Clie  same  essentially  as  in  feldspar.  An  altcrad  beryl,  from  Tir»dien- 
routli  afi'orded  IL  Uiiller  (J.  pr.  Ch.,  Iviii.  182)  Si  6S-9,  SI  ^4  7,  5Fe  2-C,  fie  HI-2,  H  ib.  Another, 
fh»ra  Vihitc,  near  Chuuteloube,  gave  Daraour  (Bull.  G.  Fr.,  IL  viL  a2i)Si4.V«l,  SlaS-Stl,  FeO'iM, 
fie  1*1U,  il  14.04=lU<>'5a,  corresponding  to  Che  common  kaolin  formula  ?tliSi*i-SB. 


266.  BXTI1IAI.TTB.    'ZaiMyt  Siroineyer,  Gel.  Anz.  Oi'itt  1SI9,  1998.    EudyaUt«    iir^ropa 

orOiography.     Eukolit  ScJieerer,  Pogg.  luii.  5G1,  1847.  Eucolite. 

RhoDibolicdral.     li  A  /r'=126=  2o',  0  !\  R  {or  1)=14S°  38',  a=0-52T93. 
Observed   planes  :  0  ;  iirisnis,  /,  i-'l ;  rhomboliedroiiti,  1  (or  li),  f ,  4,  -8J 

-2,  "4;  pyramid,  |-2;  scalcnohedroiis,  i',  4'. 

234  235  Oa2  =  129'  22° 

Ca-1=112  18 

O  A  8= 101  35 

^Ai-2=90 

^A/=90 

i-2A4"^1661 

i".2A4=U3  15 

4  A  4=73  30 

2  A  2=95  50 

/Ai'-2=150 


Cleftvi^c :  0  very  perfect,  R  imperfect ;  in  eucolite  i-2  perfect.  AUo 
.jDRssive  reniform. 

H=5-5.  G=2-9— 3-01 ;  2-9030,  Stromeyer ;  2-89S.  Levy ;  2-906,  Damonr ; 
8*007,  Eucolite,  Datnour;  3-01,  id.,  Scheerer,     Lustre  vitreous.      Color 
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rose- red,  blnish-red,  brownish-red.  Streak  uncolored.  Translucent  to  siib* 
translucent.  Fracture  subconchoidal,  splintery.  Double  refraction  strong ; 
axis  in  eudialyte  positive ;  in  eucolite  negative. 

Oomp.— (J  K»+  i  Zr)  Si'=2  (IV*)  Si»+2r  Si*,  Damour.  Analjaes :  1,  Pfaff(Schw.  J.,  xxix.  1); 
2,  3,  Stromcyer  (Gilb.  Aon.,  Ixiii.  370) ;  4,  Rammelsberg  (Pogg^.,  IxiiL  142) ;  5,  Damour  (C.  E.  xliii., 
197);  6,  Scheerer  (Fogg.,  IxxiL  661);  7,  Damour  (L  a): 


Si 


2.T 


f 


a 


Pe 


»n     Ca      ]S"a     La     Ce     a      £[ 


1.  Eudialyte  5-k'\0  1158 


2. 
8. 
4. 


i; 
(t 
(t 


u 


63-33  11-10 
6i-48  10-90 


7-86        2-93    10-80    11-40 


6-75 
686 


206 
2-57 


49-92  16  88 Fe  6-97  Mal-15 


5. 

6.  EiicolUe 


It 


60-38  15-60  0-35  "6-37 
47-85  1405  Fe  8-24 
45-70  14-22  2-35  if'e  6-83 


"  1-61 
»*  1-94 
"  2-85 


9-78 
10-14 
11-11 

9-23 

1206 

9-66 


13-82 
13-92 
12-28 

13-10 
l-i"31 
11-59 


l-ll 


2-98 
2-49 


0-80    1*66,  Cu  0-92  =r 

101-65  Pt 
1-00  1-80=99-68  Strom. 
1-00  l-80=99'7l  Strom, 
1-19   U-37,  ft  0-65  = 

10O-52  Ramm. 
1-48    1 -25=99-87  Dara'r. 

0-94=100-37  Sch'r. 

1-11   1-83=99-24  Dam'r. 


Damonr  obtained  for  the  o^gen  ratio  of  ^  S,  Si  in  both  eudialjte  and  eucolite  (tho  Ta  being 
Qcludcd  with  the  Si,  and  the  Ge  with  the  2r  as  sesquiozjd),  2:1:6,  corresponding  to  the  above 
»bnnula. 

Pyr.,  etc. — In  tho  closed  tube  affords  water.  B.6.  ftises  at  2*5  to  a  light  green  opaque  glass, 
colorinj?  the  flamo  yellow  (soda).  With  the  fluxes  gives  reactions  for  iron  and  manganese. 
With  muriatic  acid  gelatinizes,  and  the  dilute  acid  solution  imparts  a  deep  orange  to  turmeric 
paper  eveu  after  the  iron  in  solution  has  been  reduced  to  colorless  protochlorid  by  boiling  with 
metallic  tin  (reaction  for  zirconia). 

ObB. — Eudinlyte  found  at  Kangerdluarsuk,  n  West  Greenland,  associated  with  arfvedsonite  and 
sodahle,  or  imbedded  in  compact  white  feldspar;  the  crystals  are  usually  small,  but  sometimes  an 
inch  or  more  in  lengtlL  First  named  Grouiandischer  Hyazinth  by  Trommsdorff,  Crell's  Ann.  L 
433.  1801. 

Kucolite  is  from  islands  of  the  Langesund  fiord  in  Norway,  where  it  occurs  in  hexagonal 
prisms  and  reniform  masses.  Eudialyte  has  been  reported  as  occurring  at  Magnet  Cove,  in 
Arkansas,  iu  imperfect  rouuded  crystals,  of  a  rich  crimson  to  pcach-blobsom-red  color,  in  feldspar, 
with  elyeolite  (Sliepard). 

On  cryst  see  B.  &  AL  ;  also  Lang.,  PhiL  Mag.,  IV.  xxv.  436,  from  whose  paper  flg.  235  is  copied. 

The  name,  from  ev,  easily,  and  (Jm/iw,  to  dissolve^  alludes  to  its  easy  solubility  in  acids.  Dis- 
covered by  C.  Giesecko;  called  Gronlandischon  Hyazinth  byTrommsdwff  in  Crell's  Ann.,  I  433. 


256.  POIiLUCrm.  Pollux  BreUh.,  Pogg.,  Ixix.  439. 

Isometric.  Cubic,  with  trapezoliedral  planes,  like  analcime.  Cleavage : 
in  traces.     Massive. 

H.  =  r)-5.  G.  =  2*001.  Lustre  vitreous  and  bright  on  surface  of  fracture, 
but  sometimes  dull  and  gum-like  externally.  Colorless.  Transparent. 
Index  of  refraction  for  the  red  rays  1*515,  blue  1*527;  no  double  refrac- 
tion ;   Descl.  * 

Comp.— Probably  (ft',  Xl)  Si'  +  i  fl^  iu  which  ft=c»aium  mainly,  and  fe* :  Xl=l :  2^.  Aualy- 
sis:  risani  (C.  R.,  Iviii,  714): 


44-03 


XI 
15-97 


Pe 
0-G8 


Ca 

0-68 


Cs 
8407 


]5ra,t.i 
8*88 


2-40=101-71 


giving  the  oxygen  ratio  for  ft,  S,  §i.  it,  3'16  :  7-68  :  2348  :  2-13.     Plattner  obtained  (Pogg.,  Ixix 
443),  before  tlio  discovery  of  csesium,  Si  46*20,  Xl  16-39,  Fe  0*86,  K  16-51,  Na  (with  a  little  LiX 
Hc43,  rt  2-32 =9*2-75  ;  and  Brush  shows  (Am.  J.  Sci.,  II.  xxxviiL  115)  that  if  the  caesium  wore 
mistaken  for  potash,  it  would  give  35*69  C's,  and  reduce  the  soda  (if  obtained  by  diffc  rence)  to 
1-72  p.  c,  and  that  thus  the  results  are  as  dose  to  Pisani's  as  could  be  expected,  considering  thu 
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unonnt  of  mateiiiil  used.  Flattner's  anafysifl  thus  changed  would  read  §i  46*20,  £l  16*89,  9t 
0*86,  C8H5'69,  ^^a  1-72,  H  S*32=il03-]& 

Pyr.,  eto^ — ^In  the  dosed  tube  becomee  opaqae  and  yields  water.  In  the  forceps  wbiteDSi 
Ihses  with  difficulty,  coloring  the  flame  jcUow.  In  muriatic  add  slowly  dooompoites,  with  a  sep- 
aration of  pulvenUent  silica;  and  the  filtrate  fh>m  the  silica  gives  an  abundant  predjutate  of 
the  platin-chlorid  of  cnsium  when  treated  with  blohloridof  plaSnum. 

ODs.~Oocurs  iu  the  island  of  Elba,  with  petalite  (castorite).  Named  firom  FoUuz  (the  genitiTt 
of  which  is  Polluds),  of  heathen  mythology. 


n.  XJNISnJCATES. 


ABBAKGEMENT  OF  THE  SPECIEa 


A.  UniBilicates  of  elements  mostly  in  the  protoxyd  (or  alpha)  state. 

1.  OHBYSOUTB  GROUP.    Orthorhombic;  lAl=91*-96':  OAl-i=124*-129*. 


Batia 

• 

257.  FOBSTEBin 

1:1 

Ag>Sl 

6i|e4Mg, 

258.  MONTICKLLITI 

1:1 

(iCa  +  tftg)*a 

6i|e4(jea+iMg), 

259.  Chrtboutb 

1:1 

(Jilg,te)*§i 

6i|e4(Mg,Fe).. 

260.  Fatalitb 

1:1 

te'Si 

SiiejFe, 

261. 

1:1 

(|^e+i(»n,»g))«Sl 

6i|e,|(iFe+i(Mn,Mg)). 

262.  TEPHBOITB 

1:1 

Mu'Si 

6i  |e4|  Mn, 

263.  KXEBELFTB 

1:1 

{iSln  +  ifey&i 

6i|e,|(iMn  +  iFe), 

264.  Leucophamte 

1:1|,  i 

[a    0(Ca,^a)  +  ifio)«Si  +  lSi 

Si|e.|(i(€a,NaO  +  ifie), 

1 

b    (?(0a,Na)  +  5:6o  +  igii)»§i 

61  le*!  (i  (ea,Na2)+ifie  +  ^ySi), 

265.  WoniiEBiTB 

1:1? 

(|R«+iiir)Si[+A,(*'o,an)eb] 

Siie,I(sH+iyZr)a+^Q 

II.  PHENACITE  GROUP.    HexagODal;  RaR=116°-117° 

266.  WiLLBMiTB  1:1  2n*Si 

267.  Phenacitb  1:1  fie' Si 

268.  Mbupiianitb   r=l:ll?  (  a  (ft',fi)«Si*+i Si 

(MJ(B',fi)+iSif)»Si« 


Siie^lZna 

Si|04|Be3 

Si  I  (O,  F)4|  (Na,,R,  ?R),  +  i  Si  0" 

Bi  |(e,F)4l(5{NaaR,  m)  +  JySi), 


m.  HELVITE  GROUP.   Isomotric;  related  to  the  Garnet  Group. 


269.  Helyite 
27a  Danauts 


1:1+ 
1:1  + 


(|fe+ifie)«Si[  +  i(Fe,Mn)S     Si|e4|aR+ifie),  +  iQ 
(ift+ifio)'Si[  +  iZnS]  6i|e4|ttR  +  iBe),+iQ 


B.  Unisilicates  of  elements  in  the  protoxyd  and  other  states  combined ; 
rarely  of  elements  in  the  protoxyd  or  deutoxyd  state  alone.  Contain 
maimeftiain  and  iron  in  tiie  series  of  basic  elements.     Colors  various. 
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IV.  GABNET  GROUP.    Isometric. 


Batta 
271.  Gabmet  1:1:2 

A.  GB06SCLAB1TB 

B.  Ptbofs 
0.  Almakditb 
D.  SFiSSABrm 
K  Andraditb  a. 

B. 

0. 
F.  Bbbdbebgitb 

G.  OUTABOYITB 


(ift»+ifi)*Si« 

(iCa»+iXl)*8i« 
(i(j;ig,«'e,&)»+iXl)*8l« 

H(An,te)»+i3tl)*Sl« 

(iCa»+i(Fe,3tl)«8l» 

(i(ea,irn)»+i(l?e,il))*Si» 

(KCa,t)»+iFe)'Si» 

(WC;a+iMg)»+iFe)«Si» 

(iCa»H-i«r)«8i» 


6i|e4|(i6aH-i/?Al), 

6i|e4(K3«fe^«)+i/^Ai), 

Siie^lftFe+i/JAl), 
6i|e4|(i(Mn,Fe)+i/?Al), 

«|e4Kiea+i/J(Fe^Al))t 
6i|e4Ki(«a,  Mii)+i^(Fe,  Al)), 

fii|e4Ki(i€a+i  Mg)+i/}Fe). 
Sl|e4Ki6a+iiJ6r), 


V.  VESUVIANITB  GROUP.    Tetragonal 

272.  Zmcox  1:1  2r8i  6i|e4|r2ri 

273.  VESUVIANITB  8:2:5  (|(0a,te)»+}il)«8l«  Si|e4|(i(€a,Pe)+|Ml), 

274.  Meulttb  2:13  (i(Ca,Mg,]Sra)*+i(S],9e))«Si*  6i|e4KKNa.,B)  + ii9(Al,Fe))i 

275.  ?Sphbnoolasb  2:1:4 

VI.  EPIDOTE  GBOUP.    Anisometric ;  /A /not  120%  nor  approximatelj  aa 

ttCa»+»(3tl.  Fe))«SP  a|e4Kiea+f  i9(Al,  ¥«)). 


276.  Efidote  1:2:8 

a.  koelbinoitb 


277.   PlEDMONTITB 

1:2:3 

iCa«+»(»n,Fe,Xl)*Si» 

278.    ALLANITB 

1:1:2 

i(Ce,to,ft)»+i(Sl,Fe)»a» 

279.  MUBOMONTITB 

Si,  If,  *e,  fie,  Ce,  La 

A.  BODENITB 

Si,  1',  ^e,  6e,  La,  Ca^  Si,  fi[ 

B.  MlOHAELSONITB 

Si,  Ca,  Ce,  Zr,  fie,  Fe,  ]^a,  fi[ 

280.  ZOISITB 

1:23 

(iCa»+J*l)«Sl» 

B.  Saussxtbitb 

l:2:8i? 

(KCa,]Sra)»+jXl)«fli«+i8l 

280A.  Jadeitb 

1:2:6 

(iJSra»+fXl)«8i»+8ffi 

281.  Pabtschinitb 

1:1:2 

(i(lin,J'e)»+iil)«8i« 

282.  Gadoldtitb 

1:1? 

Si,  ^,  Ce,  te,  "^Q 

283.  MOSANDBITB 

1:23? 

Si,*i,Oe,La,f)i,Ca^[fl] 

284  Ilyaitb  a. 

3:2:5 

(jft«+|Pe)«9i» 

B. 

8:2:5+ 

(fft»+|Fe)»SL«[+ifefi] 

VIL  AXmiTE  GROUP. 

Tridinia    Contain  Boron. 

235.  AXINITB 

2:4:1:7 

(»Ca»+f(l?e,5l)+tB)*8i« 

236.  DANBUBrra 

1:3:4 

(iCa»+}B)*8l» 

a|^«KK««^  ^  »)+ V(Al,Fe)), 


6i|e4Kiea+}/?A]). 

64^4(1 6a»Na,)+}/}iSd),+  (Si 
6i|e4|(iKa,+}  M1).H-Sl  e« 
Si|e4|(i(Mn,Pe)+iiffAl), 


6i|e4Kt(€a,Fe)-(.|/?^), 
Bi|04Kf  («a,Fe)+}/?Fe^[+iQJ 


Si|e4Kf  6a+  i0(^  Al)+*^>, 
fii|e«iaea+|/7B), 


Vni.  lOLITB  GROUP.    Orthorhombio;  /A/=120'. 

237.  lOLITB 


1:3:6     U(i(fig,te)»+f  Sl)«8i«+|8l       Si|e4Ki/ifePe)i.f^Al),+4eie» 
r=l:li   (6(|(]S[6*e)»+j5l+iftl)«9l»    Sl|e«K|(^Fe)+f/?Al+iya), 
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IX.  MICA  GROUP.    Plane  angle  of  base  of  prism  120° ;  the  forms  either  hexagonal  or  ortho- 
rhombio. 


Batio. 
288.  PhlogopztbA.    7:4:11 

B.    2:1:3 
289   BiOTiTB  1:1:2 

290.  Lepidgmklanb    1:3:4 

291.  ANNim  1:2:8 

292.  ASTBOPHTLUTB  10:3:4:17 

293.  MuscovTTB        r=l:li 

294.  Lepidolitb         r=l:li 

295.  Cbtophtllitb    r=l:2 


(-i^r(fig,*0'+TS-*l)»Si» 

(f(]S[g,lt)>+iXl)«§i» 

i(ftg,t)«+i(3^Fe)«Si» 

i(t^e,ag,S)>+K3tl,Pe)»Si 

i(^e,lt)«+f(3tl,Fe)»Si» 


6i|e4K-MK:..Mg)+-A-^a«). 

6iie4(f(K„Mg)  +  i^Al)t 
Siie^KilK,,  Mg) + i/J(aW,  Fo)), 
6i|e4|tt(K„  Fe,Mg)+|{3HFe)). 
Siie^KiCK^  Fe)  +  f  ^(Al,  Fe)). 

(i»&«+Afi+TV('i^i,^)*>Si'  Siiejc+^CB^  ft)  +  A  /?«  +  tS 

6i|e4|(K„Mg,/J(Al,^))i  +  isie* 
6i|e4|(f(K„Mg,/?(Al,Fe)) + iySi) 
6i|e«|iK„Li„  Mn,  0Mh + i  Si  e> 
6i|e4|(«R„  Mn,  ^Al),  +  i  ySi), 
6i|e4|(K^  Li„  Fe,  /?A1),+Sie* 


a(ft',fi)«Si»+f§i 
6(8(&»,fi)  +  iSii)'gi» 
a(ft«,fi)'Si>+iSi 

a(ft*,fi)'Si>+3Si 


6  (K(fe,Li,Fe)>  Xl)+i§i^)»Si»     6i|e4|(}(K„Li^Fe,y?2kl)  +  iy6i)t 


0.  Unisilicates  of  elements  in  the  protoxjrd  and  other  states  combined. 
The  series  of  basic  elements  including  calcium,  barium,  sodium,  and  the 
other  alkaline  metals,  and  not  iron  or  magnesium  (these  latter  occurring 
only  in  traces  and  abnormally). 

X.  SGAPOLITE  GROUP.    Tetragonal    0.  ratio  for  protoxyds  and  sesquiozyds  1 : 1  to  1 :  3, 
but  mostly  1 :  2. 


296.  Saroglitb 

297.  Meiontte 

298.  Paraitthitb 

299.  WsRSEanB 


300.  Ekxbeboitb 


801.  MiZZOKITB 


1:1:2  ('|(AOa+-Ayfra)»+iXl)»§i» 

1:2:3  (imCa+TirSa)»+ J3tl)«§i« 

1:3:4  (iCa»+}3tl)«§i» 

1:2:4  Ca  (i(Ca,  ffa)>+f  atl)«Si»+§i 

r=l:li  [6(HCa,Sa)»+*Sl  +  |§it)«Si» 
1:2:41    fa  (i(Ca,]!Ja)»+f  Xl)»*i»+|Si 

r=l:H  U  (H(Ca«,  ^a«,  Sl)+A§ii)«§l» 
l:2:6i    fa  (i(Ca,  JJa)*+f  atl)*§i>+2i§i 


Si|e4|(i{Aea + -ArNa.)  +  i<3^), 

siie^iaea+f/^Ai), 

Si|e4|(KNa„  6a) +f /?Al),4-i  Si 

6i|e4|(^(Na„€a) + i0M + \  ySi), 
Si|e4|(KNa„  €a)+i/?Al),4-iSi 

Si|e4|(f  KNa^  ea,  0M)+  A  >6i), 
Si|e4|^i(6a,  Na,)+f  ^itl),+f  Si 


r=l:lf  [< 


b  (-A(Ca,]5ra)»+iS*l  + ASi5)'^Si>  Si|e4|(ll(6a,Na.,/5Al)+ ArSi), 
1:2:6  (a  (i(Ca, Sa)*  +f  Sl)«Si»+ 3 Si  6i|e4|(K€a,Na,)+|^3Scl>,+Sie» 
r=l:2  J6(i(Ca,f;ra)»+j3tl+J§iJ)'gi»  6i|e4|(S(6a,Na,)+t/JAl+|ySi), 
1:2:6  \a  (i  (Na,  Ca)» + f  Xl)«  Si«  +  3  Si  6i|e4|(KNa„ea)+*92ti),+«<>« 
r=l:2  l6(J(^X0aj»+jXl  +  jSiJ)«Si»     K|e4|(J(Na„€a)H-t^Al-|-}>Si), 
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XI.  NEPIIELITE  GROUP.    Hexagonal.    0.  ratio  for  proioxyds  and  sesqiiioxyda  1 :  3. 


Batio. 
304.  NsPHBLTTB      1:3:4| 


tt  (S'a,  1^)*  +  f  my  Si'H- 1  Si  Si|e,|(i  (Na,,  K,)+*  /?A1),  +  i  S: 

(iVC^'a,  ft/-hH3fel+  ffSiirSi*    Siie.KA  (Na„  K,)  +  {}0M+^ 

ySi). 


XIL  LEUCITE  GROUP.    Monometria    0.  ratio  for  protoxyds  and  sesquioxyds  1 :  3. 


305.  SODALITB  1:3:4+  (i^a»+}Xl)'Si»[  +  iNaCl] 

806.  Lapis  Lazuu 

SC?.  Hautnttb        1:3:4+  (i]?ra»-hjXl)«§i*[+CaS] 

308.  NosiTB  1:3:4+  (i ]?Ta»  +  f  Xl)' Si' [  +  i  Jf a S] 

309.  LEacm 


1:3:8     j  a  (ift*-hf  Xl)»Si*+3gi 
r=l:2    (6ai^»+-3Xl  +  JSiJ)«Si» 


Si|e4Ki  Nft, +l^Al)aH- J  Na  CI 

6i|ej(iNa,+l/5Al),  +  iQ 
6i|ea(iNa,+f/5Al),  +  iQ. 

6i|e.KiK,+i/?Ai)a+sie« 

6i||e,|(iK,  +  i/9Al+SySi), 


XIII.  FELDSPAR  GROUP.    Monocllnic  or  tridinic.    0.  ratio  for  protoxyda  and  sesquioxyds 
1:  3. 

310.  AyoRTHiTB      13:4  (jCa*+f  *l)'Si* 

311.  LABHADoniTE  1:3:6      (a(iiCaM'-^m'-^i&i' 

^=^-^H^  (H<:^a,]SV  +  fXl4iSi|)«§i« 

312.  Andesttb         l:3rfi      {  a  (i(Ca,>Ja)'  +  f  3tl)«Si*+3Si 

6(J(0a,]S'a)*+J*l  +  jSil)«Si" 
a(i(]&a,l'v)»  +  £Xl)»Si*  +  3Si 
6(i(Ba,ft)»+jXl  +  5§il)«Si» 
a  (i  (Ca,  jf  a)*  +  f  3tl)«  Si» + Sf  Si 


r— 1:2 
813.  Htalophane  1:.3:S 

r=l:2 


814.  Oliooolasb    '1:3:9 

r=l:2i 


b  ( h  (Ca,]?ru)'+.  A  Si)  +  -ft  Sif  )»§i» 


815.  Albitb  13:12  ^  a  (i^a"+f  Xl)«Si*  +  6§i 

r=l:3  l&a^aVfXl  +  ^SiJ)'^!' 

316.  Obthoclasb    1:3:12  j  a  (^fe'+f  3tl)«Si»  +  6Si 

r=l:8  /fcaje^'  +  lXl  +  jSiij^Si' 


«|e4a6a+trW), 
6i|^4Ki(^a|Na,)+  f /?Al),  +  iSI 

Si|e4KKea,NaO + i0M+i  ySi). 
6i|^<KK^a,Na,) + ^M),  +  SiO, 
6i|e4|(Kea,Ni,)  +  J/JAl  +  Jyfti), 
6i|04(i  (»a,K,) + i0M)^  +  SiO, 
fiiie.Ki  (Ba,Ka)  + 1  /?  Al + 5  ySi), 
6i|e4|a(ea,Na,)+.l/?Al),  +  U 

6i|04Kft  (€a,Na,) + A  /?A1  +  ft 

y&l)t 
Si|e4(i  Na, + f  i»  Al), + 2  SiO" 
6i|e4|(iNa,  +  f/?Al+|ySi), 

6i|e,KiK,+f/?Ai)+2Sie» 

6i|e4(iK,  +  f/?Al  +  tySi), 


Appendix. 


817.  EULTTITE. 


318.  ATELESTITBi 


In  the  preceding  table  the  column  of  ratios  contains  the  oxygen  ratios  for  the  protoxyds  and  siiiea 
or  the  deutoxyda  and  silica,  where  no  sesquioxyd  bases  are  present,  as  in  the  first,  second,  and  third 
groups,  and  species  282 ;  for  the  protoxyda,  sesquioxyds,  and  silica,  where  the  bases  indude  elements 
Id  each  of  these  three  states,  as  in  all  the  other  groups.  In  spedes  285,  the  ratio  is  for  the  prot« 
oxyds,  sesquioxyds,  tritoxyds,  and  silica. 

The  letter  r  (spedes  268,  287,  293,  etc.)  signifies  oxygen  ratio  between  the  bases  and  silica 
This  ratio  is  stated  only  when  the  silica  is  in  excess  abore  that  of  the  unisilicate  type,  and  it  ox* 
liibits  the  amount  of  that  excess.  Q  is  used  in  the  second  column  of  formulas  for  any  accessory 
constituents  not  silica ;  its  value  in  each  case  may  bo  derired  firom  the  part  of  th«  oorrraponding 
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fonnula  in  the  first  column  which  is  in  brackets.  In  spedos  263  it  stands  for  (Pe^  l^n)Cb  in 
284B,  for  1^0 1^ ;  and  so  on. 

Examples  of  an  ezoess  of  silica  occur  in  many  of  the  above  groups ;  namelj,  the  ChryscJite 
group,  m  leucophanite ;  Phenacite  group,  in  mehphanite ;  the  Epidote  group,  in  jadeite  and  per- 
haps in  saussurite ;  the  lolite  group ;  the  Mica  group,  in  muscoylte,  lepidolite,  and  cryophjUite; 
ScapoUte  group,  in  wcmerite,  ckebei^te,  mizzonite,  dipyre,  marialite ;  Nephelite  g^up ;  Lendte 
group,  in  leucite ;  Feldspar  group,  in  all  tlie  species  excepting  anorthite. 

It  has  been  shown  tliat  this  excess  of  silica  is  often  connected  directly  with  the  alkaline  natnra 
of  the  base,  and  increases  with  increased  alkalinity,  as  if  the  former  were  determined  by  the  latter. 
The  following  are  the  ratios  between  the  non-alkaline  and  alkaline  portions  of  the  base  in  the 
above  mentioned  groups,  as  decided  from  the  mean  of  the  analyses,  together  with  the  ratios  for 
the  iMkses  and  silica : 


Chutsolite  6b.— .Chrysolite,  eta 

Leucophanite 

Phsnacite  Gb. —  Phenacite,  etc. 

Moliphanite 


EpidotbGr.- 


MiOA  Gb. — 


Epidote 
Zoisite 
Saussurite 
Jadeite 

Astrophyllite 

Phlogopite 

Biotite 

Lepidomclano 

Muscovite 

Lepidolite 

Cryophyllite 

Sarcolite 

Meionite 

Paranthite 

"Wemerite 

Ekebergite 

Mizzonite 

Dipyre 

Marialite 


Nepheute  Gb. —  Nephelite 

Leucite  Gb. —      Sodalite 

Leucite 


SCAPOLITB  Gb. — 


Feldspab  Gb.— 


Anorthite 

Labradorite 

Hyalophaue 

Andesite 

Oligoclase 

Albite 

Orthodase. 


Bases    Silica 
!     1 
:    1» 


:    1 


1 
1 

1* 
2 

1 
1 
1 
1 

n 

2 

1 
1 
1 

H 
H 
If 

2 

2  (or  2i) 


:    H 

:    1 
:    2 

1 
H 

2 
2 


Non-alk.  Alk. 

all  non-olk. 
4i  :    1 

all  non-alk. 
6    :    I 

all  non-alk. 

all  non-alk. 
6    :    1 
I    :    2 


6 
8 
3 
2-1 
1 
1 
1 


1 

1 

1 

1 

2-6 

3-12 

2i 


9    ;     1 

10    :    1 

all  non-olk. 

4    :    1 

2i:    1 


1 
1 


1 
2 


eSlaoda. 
aH  potash, 

aU  non-alk. 
2    :     1 

U:  1 
1  :  1 
1    :    2 

all  alk. 
aUalk. 


he  proportion  of  silica  is  accompanied  with 
exception,  as  it  contains,  according  to  tlie 


In  each  of  the  groups  in  this  table  the  increase  in 
.•n  increase  in  the  proportion  of  alkalies.     lolite  is  ai 

■nelytee  hitherto  made,  no  alkalies.    Sphenoclasc  (No.  275)  is  another,  but  the  mineral  is  nncrys- 
ttDised,  and  it  is  too  little  known  to  be  cousidered  in  this  connection. 

V   The  two  formulas  a  and  6,  for  the  species  containing  this  excess  of  sUica,  are  those  explained 
^XMge  204,  thefirMl  making  the  excess  accessory  silica,  the  second  making  Aa{^  of  the  exoeasMnc 
K*  &  oonnoction  with  tlie  descriptions  of  the  species  beyond,  only  the  formulas  of  the  first  nf  the 
klods  are  given  in  full 
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267.  FORSTSRZTB.    Levy,  Ann.  FhH  n.,  v\l  59,  1824.    Peridoto  bianco  Scacchi,  DistriU 
Sist  Min.,  63,  Napoli,  1842.    White  Olivine.    Boltonite  Shtp^  Hin.,  L  78,  1836. 

Orthorhombic.    Form  and  angles. as  in  chrysolite.    Observed  planes:  Oj 

vertical,  i-i,  t-i,  /,  i-a,  ijf,  i^ ;  domes,  l-I,  1-J,  i-t ;  octahedral,  1,  1-2,  f-f. 
Cleavage :  i-t  and  O.  in  attached  crystals.  Also  in  imbedded  imperfect 
crystals,  grains,  or  masses. 

H.=6 — 7.  G.=3-21 — 3-33.  Lnstre  vitreous.  Transparent — ^translucent. 
Color  white,  y^lowish-white,  wax-yellow,  grayish,  bluish-gray,  greenish ; 
sometimes  becoming  yellowish  on  exposure  wuen  not  in  distinct  crystals. 
Streak  uncolored. 

Var.— 1.  Ihnteriiej  white  aystala  iVora  Yesuvius,  H.=t;  G.=S.243,  Bammelsberg.  2. 
Boltonite^  imbedded  mineral  of  other  tints,  fh>m  Bolton,  etc,  ICass.;  U.=6— 6-5,  G.=3.208—3-8S8, 
bmith ;  3*21,  Breith. 

Oomp.— Mg*  Si=SiUca  42*88,  magnesia  57*14=100.  Analyses:  1,  Rammelsbeig  (Pogg., 
cix.  068);  2,  J.  L.  Smith  (Am.  J.  Scl,  ILxviiL  372);  8,  Or,  J.  Brush  (lb.,  xxvii.  895): 


Si 

^l 

ftg 

c» 

»e 

ign. 

1.  Fonteriie      42*41 

63-30 

2*38 

=  98*04  Bamm. 

2.  BolUmiU  (J) 42*31 

0*17 

61-16 

2-78 

]-90=  9<i'32  Smith. 

8.         •*              42-82 

tr. 

64-44 

0-86 

1-47 

0-76=100*34  Brush. 

Pyr.,  etc — ^B.B.  unaltered  and  infusible.  Boltonite  gives  traces  of  moisture  in  the  closed 
tube  and  becomes  colorless.  Decomposed  by  muriatic  acid  with  separatiou  of  gelatinous  silica  in 
both  forsterite  and  boltonite. 

Obs. — Forsterite  occurs  in  implanted  crystals,  with  spinel  and  augite  at  Yesuvius.  Boltonite 
is  disseminated  through  a  whitish  crystalliuo  limestone,  at  Bolton,  Mass.;  also  at  Box- 
bury  and  Littleton,  Ma^s. ;  its  imbedded  masses  or  crystals  are  often  over  an  inch  through,  and 
rectangular  in  section.  Part  of  the  boltonite  is  aJterod,  and  thence  softer  and  hydrous,  with  the 
composition  of  villarsite  (p.—). 

On  cryst,  B.  &.  M.,  Miu.,  HI 8;  Hessenberg,  Min.  Not.,  No.  L,  22. 

ForstcriU  was  named  by  Levy  after  Mr.  Forster,  a  patron  of  mineralogy. 

Artif. — Artificial  magnesia-chrysolite  has  been  made  by  Ebelmen,  by  fusing  together  in  a  por- 
celain furnace  a  mixture  of  silica  and  magnesia,  with  carbonate  of  potash,  or  boric  acid. 

TITAN1FER0U3  CHRTSOLrFB.  A  massive,  reddish-brown  mineral  from  the  taloose  schist  of 
Pf\indcrs  in  the  Tyrol,  having  some  resemblance  to  boltonite,  and  G.=3*25.  Contains,  aooord- 
ing  to  Damour  (Ann.  d.  M.,  IV.  viiL  90),  3*5  to  5*3  of  titanic  act4  with  6  p.  c.  of  piy>toxyd  of  iron. 
For  analyses  see  Nos.  1  and  2  on  page  257. 

The  condition  of  the  titanium  has  not  been  satisfactorily  asoertained.  There  is  a  defloien<sy 
of  silica  which  it  may  supply.  But  if  it  exists  in  the  miueral.  as  tltanio  iron,  the  rest  is  a  mag* 
nesian  chrysolite,  like  boltonite,  with  but  little  f'e  repladng  Ag. 

258.  MONnOSUJm.    Brooke,  Ann.  Phil,  1831.    Batraohit  BreUh,,  CAiar.,  307,  1888. 

Orthorhombic,  and  isomorphoua  with  chrysolite.  Occurring  planes,  i-i, 
1-2,  /,  1-1,  2-2.  In  crystals.  Also  massive,  with  two  cleavages  inclined  to 
one  another  115°,  and  another  diagonal  to  this  angle. 

n.=5— 5*5.  G.=3'03— 3*25.  Lnstre  vitreous,  slightly  resinous  in  the 
massive  variety.  Colorless,  yellowish-gray,  pale  greenish-gray,  and  whitish. 
Streak  uncolored.  Transparent  to  translucent.  Fracture  more  or  less 
conchoidal. 

Var. — (1)  MorUiceHUe,  in  colorless  to  yeUowish-gray  oystals,  from  YesuYius;  G.=s3*U9- 
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R-Ii3.    (1)  Bairachitt,  cleiivoble  mnssiTe,  of  a  pnle  green  l.'-h.graf  color,  or  whilish:  G.  =  3  038, 
Breith. 

Oomp.— (i  Ca  +  i  Stii}'  Si=Sltco  88  S.  lime  3S-9,  nuKDeaia  260=10n.    One-eighth  of  the  Ug 
iE  replocpil  bj  ("e.     Aualyeea:  ],  Bommelsberg  (Pogg.,  ck.  6tte);  2,  id.  (P-jgn-,  11.  ilS); 


\ 


8T6' 


2'9» 


21-7B 


C«  ign. 

84'M         ^inO-16  Rnmm. 

3S'45        1*27=80'1S  Ramm. 


Pyr.,  etc. — B.B.  roun*Ia"l  only 
wbtch  on  liBuCiDft  gelRlIaiie». 

Obs. — Uonlicellite  occura  In  erf  atala  imbedded 
Mt.  Sommo.     Batrachile  \a  found  iii  aniall  tnnsaes  coniamiug  uuick  spinel,  al  .ill.  it 
Tyft.1. 

Mnolkiilite  was  named  after  the  Italian  mineralogist,  Uontioelli :   Ba(rachiie  from 
in  allufioii  u>  the  color. 


the  edges.    Solablo  in  diltito  muriatic  ncid  to  a  clear  solution, 
r  limestone  wilt  mien  and  auijito,  cm 


SaungdnsT,  BmtHuI,  pL  VA  TopuonT  pt.  FOt.  Not  Chi7«<dithiu 
[=TopM]  PUn^  xxxvtL  41  (aursolit,  Oenuiia  palluddluimB  colore  Ybidi  subflaTO  Id  IgM 
fligad  (dMC^ttkn  •bio  b^*  qnwlrangaUr,  infnelble,  sto,),  WalL,  JiiiL,  IIS,  IT41.  Peridot 
OTdlMdre  [nut  Hw  Oriental]  tFArfmBlBe,  Oi^kt,  ISI,  ITBB.  Qalgtdn  Topaa=0hi7WiUt  OviuL, 
ICiiL,  48,  ITSa.  OhiyaoUt*  ordiuBlra  <b  IMe,  Crist,  S30,  1173,  U.  371,  17S3  [not  Peridot  de 
Oejlui=To>nTiaalbie  Ik,  !L  34S].  EiiMllth  ITsra.,  Bergm.  J^  378,  llBS+OUvlite  (tk-.  Unit) 
[=ChiT«oUte  des  Tolcuu  Ai^a^  Vlnrata,  177&]  ITgm.,  ib.,  BS,  179n.  Peridot  A,  Tr.,  ill. 
ISDl.  Hyalofliderit  Wak/in«r,  Sebv.  J.,  xxxlx.  35,  1828.  Olinkit  Smuutm^  Berglonnud 
BuMn  Oct  1847;  Idsnt  irith  OhiyaoUtB,  Add,  Terh.  ICn.  Oes.  St.  Feb,  S44,  1847. 


Orthorhombic    /A  J=94°  2'  j  0  A  l-i=128°  28' :  a :  J :  o=l-2 
1-0729. 


8:1: 


Oa1-S=125"45'.  0  a  l-t=130"  2ej' 
O  a  1=120  10  1  A  1,  mac,=107  45 

O  A  H=114  48  1  A  I,  br.,=101  32 

(?Afi=149  36  t-2At-a,  ov.  i-i,=130  3 


i4f  A  i4,  OT.  »-*,=108''  51' 
t-i  A  t-S,  ov,  t-t,=123  34 
M  A  1-2=137  21. 
^1  A  f  1=119  12 


\eiw 


0 

H 

1-i 

l-T 

i-? 

1 

1-i 

M 

■'■i 

3.1 

.■-5 

/ 

'■-* 

(-3 

i-I 

Observed  Plaoea. 

Cleava^ :  t'-t  rather  distinct.  Massive  and  compact,  or  granular ;  usually 
in  imbedaed  grains. 

H.=:6— 7.  G.=3'33— 3'5.  Lustre  vitreous.  Color  ereen — commonly 
olive-green,  sonietimea  brownish,  grayiah-red,  grayish-green.  Streak 
usually  uncolored,  rarely  yellowish.  Transparent — translucent.  Frac- 
ture conchoidal.     Double  refraction  positive;  obtuse  bisectrix  normal  to  i-i. 

Compn  Var.— (Sig,  tej'Sl,  with  traoos  at  times  of  liln,  Oa,  SL  The  amount  of  Pe  nriet 
wasii.     When  there  are  9  f'e  to  BO  nig  (anal.  5,  7X  the  ratio  of  f«toMg  Is  I:10|  when  16  t'e 
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to  44  >Ip  (anal.  22)  nearly  1:5;  when  22^  te  to  39 fig  (anal.  2fi)  nearly  1:3;  when  28^  l^e  to 
;r2^  Mg,  as  iu  hyilosidente,  the  ratio  is  1  : 2,  and  the  special  formula  (fMg-Hjf'e/^Si,  or  2Mg* 
Si-htVSL    Tliis  species  is  ordinarily  divided  into 

1.  Precious.  Of  a  pale  yellowish-green  color,  and  transparent,  so  as  to  be  fit  for  jewelry ;  G.r: 
8*441,  S'aS  1 4.  Occasionally  seen  in  masses  as  large  as  ''a  turkey's  egg,'^  but  usually  much  smaller. 
It  has  long  been  brought  from  the  Levant  for  jewelry,  but  the  exact  locality  is  not  known.  Well- 
defined  crystals  of  chrysolite  an  inch  across  are  very  uucommou.  The  proportion  of  iron  to  mag- 
nesia may  be  either  small  or  large,  as  in  the  following. 

1'.  Co)iimon;  Olivine  of  Wenier.  Dark  yellowish-green  to  olive- or  bottle-glass-g^en ;  G.= 
3*3:i4.  fr.  Etna.  Commonly  disseminated  in  basalt  and  lavas,  in  grains,  and  also  at  times  in  large 
masses  having  a  rectangular  outline,  showing  that  they  are  crystals,  although  made  up  apparently 
of  grains ;  these  masses  sometimes  weighing  30  lbs.    Also  constituting  rocks. 

GHnkite  is  pale-green  chrysolite  from  talcose  schist;  G. =3*39— 343,  Herm.  Hyalosiderite  is  a 
very  ferrujrinous  kind  (anal.  27) ;  the  specimen  analyzed  was  partially  decomposed,  being  irides- 
coht  and  i<ubmetallic  in  lustre. 

Analyses:  1,  2,  Damour  (Ann.  d.  M.,  V.  viii.  90);  3,  Genth  (Ann.  Ch.  Pharm.,  Irvi.  20);  4,  id. 
(Am.  J.  Sci.,  II.  xxxiii.  109);  5,  Manice  (ib.,  xxxi.  359);  6,  7,  Stromeyor  (GoL  Anz.  Gott.,  1824, 
2«»«;  PojTg.,  iv.  193);  8,  Walrastodt  (Ak.  H.  8tockh.,  1824,  it  359,  and  Schw.  J.,  xliv.  25);  9, 
Hiuiau  (Verh.  G.  Reichs.,  18C7,  71);  10,  Kjerulf  (J.  pr.  Ch.,  Ixv.  187);  11,  Renter  (ZS.  G.,  xvL 
312);  12,  Madeluiig  iib.);  13,  Waltershausen  (Vulk.  Gest,  117);  14,  Rammelsberg  (Min.  Ch., 
438;;  15,  Walmstedt  (1.  c.) ;  16,  Stromeyer  (1.  c);  17,  Kalle  (Ramm.  Min.  Ch.,  438);  18,  Damour 
(Bull.  G.  Soc,  II.  xix.  414);  19,  Rammelsberg  (1.  c.);  20,  Walmstedt  (I.e.);  21,  Deville  (Et 
(ieol.  Canaries);  22,  Lappe  (Pogg.,  xliiL  669);  28,  Schmid  (Pogg.,  Ixiiiv.  501);  24,  W.  v.  Becl 
(Verh.  Min.  St.  Pet.,  1847);  25,  Domeyko  (Ann.  d.  M.,  IV.  xiv.  187);  26,  T.  S.  Hunt  (Am.  J 
Sci.,  II.  xxix.  283);  27,  Walchner  (Schw.  J.,  zxxix.  65): 


7. 

8. 

0. 
10. 
11. 
12. 
13. 
14. 
13. 
16. 
17. 
18. 
ID. 
20. 


1.  Pfunders,  bnlL-rcL 

•7  (i  (( 

3.  Ilecla 

4.  Webster,  N.  C,  gnh. 


5.  Thctford,  Vt. 
G.  Vo^elaberg 

ih-itntal  Chrysolite 

l3er\viese 

Norway,  a  rock 

Eifel,  wine-yio. 

Dun  Mtn.,  Dunyte 


(t 


Etna 
Potsohau 
Pallas  meteorite 
?  meteoric 


Vesuvius 
Lake  Lherz 
Carlsbad 
Mt.  J^omma 

21.  C.  Verdes,  Fogo  L 

22.  Greenland 

'2:\.  Atacama,  meteoric 

24.  Giuikit^i 

25.  Antuclo,  Chili 
2«i.  Near  Montreal 
27.  Hijalosid^rite 


Si 

36-30 

36-87 

4a -44 

(3)41-17 

40  75 
40-09 
b9*73 
41-54 
3742 
42-21 
42-80 
42-69 
41-01 
44-67 
40-83 
38-25 
40-35 
40-59 
39-34 
4008 
40-19 
40-0O 
36-92 
(f)  39-21 
40-70 
37-17 
31-63 


600 
6  21 
6-93 
7-35 

9-X6 


Mn 

0-60 
0-60 


919 

8-66 

8-88 

8-91 

9-40 

1009 

10-06 

10-76 

11-53 

11-75 

12-34 

13-73 

14-85 

15-26 

15-27 

16-21 

17-21 

17-45 

19-GO 

22-54 


0-09 
025 
0-17 


0-29 
0-11 

1-60 


Mg 

49-65, 
60-14, 
49-31, 
49-16, 


60-28  = 


8-17  5{nO-20     50-49, 


29-7 1  Mn  0-48 

*•  With  some  NL 


6i>-13, 
60-04, 
48-22, 
49-29, 
47-38, 
46-90, 
47-27, 
41-84, 
47-74, 
49-68: 
46-70: 
43-13: 
45-81: 
44-22, 
35-70, 
43-09, 
43-16= 
44-1  >6: 
39-70: 
39-68= 
32-40, 


Ti  5-30,  li  1-75=99-80  Damour. 
f  i  3-51,  H  1  7l='.<9-04  Damour. 
^1  <r.,  Ni  0-32j  Co  tr,— 100  Genth. 
OaO-04,]SlO-41,gangue  123,  ign.  069 

=  100-05  G«ntb. 
100*36  Manice. 
itlO-19,  Ni  0-37=99-51  Stromeyer. 
^1  0-22,  Ni  0-32=99-ii8  Stromeyer. 
2^1  0-06=100-55  Walmstedt. 
Xl  010,  Ni  0-23  ign.  4-71^99-7  3Hauan. 
Xl  0-18, iSr  0004, ign. 0- 12=  100-72 KjU 
Ni,  Co,  Na,  tr.  fl  0-57  =  100-15  Pouter. 
Ni  <r.,fi  0-49=100-17  Madelung. 
*1  0-64,  JJi  0-20,  ft  l-04=100-*.i2  Walt 
*1  0*23  Ca  2-35=99-85  Ramm. 
*1  tr.,  Ca  <r.= 100-39  Walmstedt. 
=99-79  Stromeyer. 
=99-39  Kalle. 
=99-05  Damour. 
=  100  Rammelsberg. 
^1  018=100-24  Walmstedt. 
*1  0-80,  Ca  5'12=99-35  Deville. 
^1  0-06=99-91  Lappe. 
=99-10  Schmid. 
=  100-72  Beck. 
=  1 00  Domeyko. 
=99-30  Hunt. 
Xl  2-21,  It  2-79,  Cr  ^.=99-23  Walchner. 


Berzclius  detected  oxyd  of  tin  in  the  olivine  of  the  Pallas  meteorite ;  Rummler  a  trace  of  arse- 
nous  aoifl  A.  Erdraann  found  a  trace  of  fluorine  in  that  of  Elfdxden,  and  of  Tuuaberg.  Walch« 
ner  obtained  in  anal.  26  0-330  grms.  of  f'e  (out  of  1-040  grms.  under  analysis),  from  which  he 
deduced  30-9  grms.  of  Fe,  or  29-71  p.  c. 

Pyr.,  etc. — B.B.  whitens,  but  is  infusible;  with  the  fluxes  gives  reactions  for  iron.  Hyalosi- 
derite and  other  varieties  rich  in  iron  fuse  to  a  black  magnetic  globule.    Some  varieties  give  r^ 
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■ctioDB  for  titanic  acid  and  manganoae.    Decomposed  by  muriatic  and  sulphuric  adda  with  separa 
tioii  or  gelatinous  silica.    G.  before  ignition,-  S'389;  after,  8'H7& 

Oba. — A  common  coustitnent  of  some  eruptive  rocks;  and  also  occurring  in  or  among  metir 
morphic  rocks,  with  talcoee  schist,  hypersthoue  rodcs,  and  serpentine ;  or  as  a  rode  fonnation ; 
also  a  constituent  of  many  meteoritea.  Tlie  eruptiTe  rodcs,  basalt  and  basaltic  lava,  conaiat  of 
dirysolite  (the  variety  olnfme\  along  with  labradorite  or  other  feldspar,  and  augite.  Tboagfa 
usually  in  griiins,  it  is  sometimes  in  rectangular  masses  seyerai  inches  thidc. 

A  chrysolite  rock  occurring  ut  L.  Llierz,  consisting  largely  of  chiysolite.  has  been  called  lAtnoiyie 
(See  p.  147,  under  SPinL).  The  dmnyie  of  F.  y.  Hoolistetter  (ZS.  O.  Gcs.,  xyL  S4I )  is  tlie  same  rook, 
according  to  Sandberger.  The  latter  has  a  grayish-green  color,  and  greasy  and  yitreous  lustre,  with 
G. =3*295,  and  occurs  with  serpentine  rode  in  Dun  Mtn^  near  Ne&>n  in  New  Zealand.  AnoUior 
similar  rock  fh>m  Morayia,  called  picryie^  consists  half  of  dirysoHte,  akMig  with  feldspar,  dialiage. 
hornblende,  and  magnetite.  Another  from  Norway  (called  Oiiwn/el\  in  German,  or  olivine  rock)  haa 
very  nearly  the  composition  of  pure  chrysolite  (anal  9);  G.=»*24— 3-82,  Kjenilf  (La);  granu- 
lar in  texture ;  of  olivo  to  bottle-green  color ;  it  contains  some  talc,  tremolite,  and  bronzit.*. 

Occurs  in  eruptive  rocks  at  Vesuvius,  Sicily,  iicda,  Sandwich  Islandd,  and  most  volcanic  isl- 
ands or  regions;  at  £xpailly  in  Auveigne;  at  Uukel,  on  the  Rhino,  crystaJs  several  incber 
long;  at  Eapfenstoin  in  Lower  Styria,  in  spheroidal  nuisses ;  at  Sasbach  and  Ihringen  in  KaUcr- 
atuiil,  SwitL;  near  Freiburg,  Baden,  in  dolerito,  a  variety  coutaiuiag  much  iron  {kyaiosider* 
tie) :  in  Tlictford  and  Nomnch,  Vermont,  in  boulders  of  coarsely  cryst  basalt,  the  crystals  or 
masf^es  several  inches  tlurough ;  in  dolerite  or  basalt  in  Canada,  near  Montreal,  at  Rougemont  aud 
Mounts  Royal  and  Montorville  (anal  26). 

In  taloose  schist,  found  near  Kysditimak,  N.  of  Miask,  and  near  Syssersk  in  the  Ural,  in  green- 
ish imbedded  nodules  {glinkite,  mud.  24);  id.  at  Webster,  in  Jackson  Co.,  N.  C.  (G.=3*28)^  along 
with  serpentine,  pyrosderite,  and  chromite ;  with  chromite  in  Loudon  Co.,  Va. ;  in  Lancaster 
Co.,  Pa,  at  Wood^s  mine,  with  serpentine  and  chromite  (Genth);  near  Media,  Delaware  Co^  Pa., 
with  hornblende,  magnetite,  and  chromite.    In  hyperstheue  rock  at  Elfdalen. 

Among  the  meteorites  containing  chrysolite,  there  are  the  Pallas  from  Siberia,  others  firom 
Ataoama,  Steinbac^  efeo. 

On  cryst,  Eokscharof,  Bull  Ak.  6t  Pet,  ix.  285.  Gives  1-2  A  1-2,  ov.  0,=71<»  30\  whence  Oa 
1-2=125*  45',  i-2  A  i-S,  ov.  K=49**  55',  whence  ov.  m=180''  5'. 

Most  of  the  crystals  are  (higile,  and  therefore  unfit  for  use  as  gems. 

Named  fh>m  yfimrtfi,  g^ld,  and  Xidu^.    The  hyalosiderite,  fVom  'o.iA'>f,  glass,  and  oihnoni^  iron. 

The  ChrysoUthus  of  Pliny  was  probably  our  topaz ;  and  his  topaz  our  chrytoHie.  But  Pliny*s 
statement  that  "  topazes  "  is  the  largest  of  all  the  precious  stones,  aud  tliat  a  statue  4  cubits  high 
was  made  of  it  shows  that  he  confounded  together  different  stones,  since  solid  chrysoUte  crystals 
are  never  as  large  as  some  topaz  crystals,  aud  two  inches  is  an  extraordinary  magnitude.  Tlie 
hardness  mentioned,  that  it  yields  to  the  action  of  the  file  aud  wears  with  use,  is  right,  aud  seeuis 
to  prove  that  true  chryRolite  was  included  uuder  the  name  of  topazion.  It  cunic  from  an  island  in 
the  Rod  Sea,  and  was  very  highly  valued.  It  is  stated  by  Diodorus  Siculus  to  liave  r^seubled 
glass,  but  to  liavo  had  a  remarkable  golden  appearance,  especially  conspicuous  at  uiglit  (King). 

Alt — Alteration  of  chrysolite  often  takes  place  through  the  oxydatiou  of  the  iron;  tlie 
mineral  becomes  brownish  or  reddish-brown  and  iridescent  It  also  splits  into  thin  laniime  aa 
the  change  goes  on,  83metimes  so  as  to  resemble  a  mica.  A  busult  tlius  clianged  was  onco 
pointed  out  to  the  author  as  a  mica  slate,  although  no  further  change  had  taken  place  than  that 
hero  mentioned.  Chwiite^  LunbiUie,  nud  SidtrocUrpte  of  ^ubsmtg  (J.  dc  Phys.,  lUI,  i794),  all  from 
Limburg  in  Brisgau,  are  chrysohte  more  or  less  altered.  The  process  may  end  in  leaving  the 
cavity  of  the  crystal  filled  with  Hmonite  or  red  oxyd  of  iron. 

Umler  the  action  of  carbonated  waters,  the  irou  is  often  carried  off  instead  of  being  poroxy- 
dized,  and  also  some  of  the  magnesia  is  removed  at  the  same  time ;  aud  thus  may  come  atrpen- 
tine^  picras/nine,  which  often  retain  the  crystalline  form  of  chrysolite.  A  further  change  may 
produce  steaiite  and  otlier  magnesiau  species. 

For  anal3'!?es  of  altered  chrysolite  see  Walmstedt,  in  Ak.  II  Stoekh.,  1824,  aud  Ramm.  Miu. 
Ch,441;  Rhodius  in  Ann.  Cli.  Pharm.,  Ixiii.  llO,  aud  Ramm.  Miii.  Ch.,  441;  Lewinstcin  in 
Jahresh.,  1860,  757;  A.  Madeluug,  Jahrb.  G.  Reiciis.,  xiv.  1,  Jahrb.  Mm.,  1861,  G28;  W.  Juug, 
B.  H.  Ztg.,  xxu.  289. 


260.  FAYAIilTJB.     C.  G,   Gnielin^  Pogg.,  H.  1839.      Eisenporidot,  Eiseuglas,    Genn.     Iron 

Chrysolite.    Anhydrous  Silicate  of  Iron. 

ilassive,  crystalliiie.     Cleavage  in  two  directions  at  right  angles  to  one 
another. 
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II.=6-5.  G.=4:— 4-14 ;  4-138,  Fayal ;  4*006,  Ireland,  Delesse.  Lustro 
metalloid,  somewhat  resinous  in  tlic  fracture.  Color  black,  greenish,  or 
brownish-black;  sometimes  iridescent.  Opaque.  Fracture  imperfectly 
conchoidal.     Attractable  by  the  magnet. 

Comp. — ^e*Si=Silica  29*5,  protoxyd  of  iron  70*6=100.  Analyses:  1,  Gmelin  (Pogg.,  li. 
100);  2,  Fellenberg  (ib.);  3,  Rammelsbcrg  (Min.  Ch^  435);  4,  Thomson  (Min.,  L  461);  6,  Delessi 
(Bull.  G.  Ft.,  ILx.  &68): 

^i        %1        fe      fin     Ag      Ca       Cu 

1.  Fayal  30-24    3-54    68-27     3  64    0-86,  FeS  2-33 =98*78  Gmelin. 

2.  *'  2915     4-06     60  95    0*69      238     0*72     031,  ^b  l-55=99-81  Fell 

3.  "  28*27     3-46  63*80  ir.       0*-l5     129,  Fe  S  3  35=100*61  Ramm. 

4.  Slavcarrach  29-60   68-73    1*78    =100*11  Thomson. 

5.  **  -^y-SO     ir.      63-54    6*07     0*30    =98*41  Delesse. 

Pyr.,  etc. — Fuses  readily  to  a  black  magnetic  globule.    Gelatinizes  with  acids. 

Oba. — From  the  Mourne  Mts.,  Ireland,  at  Slavcarrach,  near  Bryansford,  in  pegmatite ;  forms 
nodules  in  volcanic  rocks  at  Fayal,  of  the  Azores.  Obsidian  or  volcanic  glass  oflen  approaches 
fayalite  in  composition. 

Arti£ — Iron-chrysolite  sometimes  occurs  in  crystals  as  a  furnace  slag,  as  noticed  by  ELausmanu 
in  1812,  and  later  by  Mitscherlich  and  others.  The  vulkaniscJua  EisengUia  of  Klaproth  (Beitr.,  v. 
222),  which  aflbrded  the  above  compocition,  was  a  slag  according  to  G.  Rose.  It  is  a  common 
product  of  the  puddUug  furnace. 

2G1.  Irok-Manganese  Chrysolite.  {A,  Erdniann,  Ak.  H.  Stockh.,  1849 ;  var.  olivine,  his  Min., 
278,  185:i.)  Near  fayalite,  but  contains,  besides  protoxyd  of  iron,  some  protoxyd  of  manganese 
and  lime,  with  also  a  little  magnesia,  approaching  thus  hyalosiderite. 

Quo  of  three  agreeing  analyses  afforded  Erdmanu  (1.  c.) : 


Si 

^1 

i^e 

Mn 

Mg 

6a 

29*16 

1-56 

05-87 

8-i7 

3-23 

2*29 =100-58. 

it  gives  the  formula,  6  if^e'Si  + 1  Mn'  Si-|-(Mg,  Ca)'  Si,  Rammelsberg.  It  occurs  in  a  gneissoid 
rock  called  Enh/ffi/t€,  consisting  in  part  of  augite  and  garnet,  at  Tunaberg  in  Sweden. 

A  jurnace-j)roduct^  which  is  a  Ume-iron-maiiganese  chrysolite,  has  been  observe!  in  clove-bro\\'n 
crystals  at  an  iron-furnaoe  in  Eiiston,  Pa.  An  analysis  afforded  Dr.  G.  T.  Jackson  (Am.  J.  Soi., 
11.  xix.  358),  Si  a.STO,  Oa  31*80,  Fe  18*00,  Sin,  Mn  1490,  *1  3-50  =  l(il*'.^0.  Taking  the  iron  and 
manganese  as  protoxyd,  as  so  regarded  by  Dr.  Jackson,  the  formula  is  (Oa,  f'e,  '^Mf  &L 

262.  TEPHROITB.    Tephroit  BreiOu,  Char.,  278,  1823,  212,  329,  1882. 

Orthorhombic.  Crystalline-massive.  Cleavage  in  three  directions  rec- 
tangiihir  in  intersection,  one  perfect,  a  second  a  little  less  so,  the  third 
ini[)ertect,  or  rather  indistinct. 

ll.=5"5  — 6.  G.=4— 4*12.  Lustre  somewhat  adamantine.  Color 
grayish  flesh-red,  reddisli-brown,  and  rose-red,  to  ash-ffray,  smoky-gray. 
JStreak  pale  gray.  Darkens,  on  exposure,  to  brown  and  blacK.  Transhiceiit 
— subtranslucent.  Optic-axial  plane  parallel  to  plane  of  perfect  cleavage ; 
divergence  for  red  rays,  159°  1';  in  oil,  84°  19'. 

Var. — 1.  Normal  (anal.  1-5).  2.  Magnesiaru,  or  picrotephroile  (anaL  6-9).  G,  of  No.  6,  a  brown 
kind,  3*07  ;  of  No.  7,  a  red,  3-87.     Resembles  much  a  cleavable  feldspar.^ 

Comp.— iln'^  Si=Silica  29*8,  protoxyd  of  manganese  70*2  =  100;  or(]iln,  fig)'  Si.  Analyses: 
1,  Thomson  (Min.,  1,  614);  2,  Rammelsberg  (Poorg.,  Ixii.  145);  3,  H.  Deville  (Desd.  Min.,  I  88); 
4,  G.  J.  Brush  (Am.  J.  Sci.,  IL  xxxvii.  GG) ;  5,  Jg^jlstrom  ((Efv.  Ak.  Stockh.,  18G5,  228);  6,  7,  P. 
Collier  and  A.  Hague  (see  No.  4) ;  8,  Damour  (Ann.  d,  M.,  VI.  ii.  339) ;  9,  Igelstrom  (1.  c): 

Zn     ifg      Ca     ign. 

2*70=99*76  Thomson. 

—  —    —     — =100*46  Bammclsbecg. 


Si 

te 

Mn 

1.  Franklin 

29*64 

0-82 

66*60 

2.  Sparta 

28*66 

2-92 

68*a8 
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Si 

te 

iln 

2n 

% 

da 

3. 

Sparta 

28-37 

2*16 

6981 

^•68 

2-16 

0-39 

4. 

u 

80-19 

1-09 

65*59 

0-27 

1-38 

1*04 

5. 

Paisberg,  red 

30-82 

— 

66-83 

—^ 

2-79 

5-37 

6. 

Sparta,  brown 

80-65 

1-62 

52*32 

6-93 

7-73 

1-60 

7. 

"       red 

31-73 

0-23 

47-62 

4-77 

1403 

0-54 

8. 

Franklin 

29-95 

1-96 

36  43 

11-61 

18  60 

9. 

P&isberg,  hrown 

31-36 

416 

44i>7 

17-71 

fe*. 

ign. 

— =99-97  DeviUe. 

0-37 =99-93  Brush. 

2-20=98*01  Igelstrom. 

0*28=99-93  Collier. 

0-35=99-27  Hague. 

] -71 =100-26  Damour. 

0-87, 1'b,  la,  C  <r.=98-16  Igdai 

Analysis  Ko.  4  was  of  a  specimen  received  from  Breithaupt,  as  the  original  tephroite ;  Nos.  6, 
7.  from  specimens  obtained  by  Brush  at  Stirling  HUl,  in  Sparta.  The  zinc  in  anaL  3-7  was  an> 
doubtedly  from  mixed  zindte,  this  mineral  occurring  as  a  thin  scale  or  lamina  in  the  direction  of 
the  cIeayiUB;o,  and  hence  often  coToring  deavage  surfaces  (Brush).  Anai  7  corresponds  to  (|  >[ii 
+  i  Mg)  S;  anal  8,  to  (i  Mn+i  ilg)  §i;  and  in  anal  9,  Mn  :  Mg=6  :  4. 

Pyr^  etc. — B.B.  fuses  at  3  5  to  a  blade  scoria.  (Gelatinizes  perfectly  in  muriatic  odd  without 
evolving  dilorine.  With  the  fluxes  gives  reactions  for  manganese  and  iron.  The  mnguesian 
variety  fuses  at  4  (No.  6)  to  6  (No.  7). 

Obiu— Found  at  Stirling  Hill  in  Sparta,  N.  J.,  with  zindte,  willemite,  and  fVanklinite.  in  deav- 
able  masses;  also  at  Paisberg,  in  Wermland,  Sweden,  along  with  rhodonite  and  other  manganesiau 
minerals ;  at  Sjogrufvan,  with  hausmannite. 

The  name  iejSiroiie  is  fVom  rtpp&s,  ashrcohred,  Breithaupt's  original  spcdmcn  was  fh>m  tlie 
collection  of  IL  Heyer  at  Dresden. 

262A.  HTDEOTEPHBOrrB.  L.  J.  Igelstrom  has  described  ((Efir.  Ak.  Stoekh.,  18C5,  COS)  a 
hydrous  tephroite  ttom  Paisberg,  whidi  has  a  pale  reddish  color,  a  colorless  streak,  and  H.=4 ; 
gelatinizes  with  adds  and  yieldis  water.    He  obtained  in  an  analysis  ^i  28*46,  Mn  0*49,  Mn  5^*44, 

lilg  11-89,  Oa,  ^e  fr.,  ^  5'85=100*13,  and  corresponding  to  (Mn,  Ag)*  Si+f  tL    It  may  be  an 
altered  tephroite. 

A  black  aiUccUe  of  manganese  fVom  Ellapperud,  Dalecarlia,  having  a  submetallic  lustre  and  yel- 
lo\«-ish-brown  streak,  afforded  Elaproth  (Beitr.,  iv.  137)  Si  250,  Mn  558,  K  13*0=9;(-8=]SLn* Bi 
+  2  1^,  agreeing  with  the  tephroite,  excepting  the  water.  Klaproth  obtained  GO  p  a  of  tiln,  I3n, 
whence  the  above  is  deduced  by  Berzelius. 

263.  KNBBELITB.    Enebelit  Dobereiner,  Schw.  J.,  xxl  49,  1818. 

Crystalline  massive. 

H.=6-5.  G.=3'714r,  Dobereincr;  4*122,  Erdmann.  Lustre  glisteninsc. 
Color  gray,  spotted  dirty-white,  red,  brown,  and  green  ;  also  grayish-blaciv 
to  bla(3c.     Opaque  to  translucent.     Brittle ;  fracture  subconclioidixl. 

Oomp.— (^  ^e  +  l  Sin)'  Si=Silica  296,  protoxyd  of  iron  35*5,  protoxyd  of  manganese  34  0  = 
100.  Analyses:  1,  Dobcreiner  (Schw.  J.,  xxL  49);  2,  A.  Erdmann  (Daunemora  Jemmalmsfiilt, 
p.  54): 

Si  to  Jin  Mg 

1.  Ilraenau  32*5  32*  35*  =99-5  Dobereiner. 

2.  Danuemora  30-26        84*30        34*47         0*25,  3tl  159=  100*87  Erdmann. 

P3rr.,  etc. — According  to  Dobcreiner,  unaltered  B.B.,  but  Erdmann*8  mineral  fused  easily  to  a 
lustreless  magnetic  bead,  and  gave  with  the  Huxes  reactions  for  iron  and  manganese.  Decom- 
posed readily  by  muriatic  acid  with  separation  of  gelatinous  silica. 

Oba. — The  mineral  analyzed  by  Dobereiner  was  from  an  unknown  locality,  but  G.  Suckow 
(Kenng.  Ueb.  Miii.,  1855,  93)  states,  on  the  authority  of  Knebcl,  that  it  was  found  in  granito 
near  Umenau.  The  Danuemora  mineral  is  grayish-black  to  black  in  largo  masses,  light  gray  on 
tlie  thin  edges,  and  is  stated  to  deave  parallel  to  a  prism  of  about  115\ 

Named  after  Major  von  EnebeL 

264.  IiEnCX>PHANm3.    Lenkophan  Esmark,  Ak.  H,  Stoekh.,  1840,  191;  Tamnau,  Pogg., 

xlviii.  504.    Leucophane.    Leucofanite. 

Oi-thorhombic.  /A  /  about  91°  (90°  to  93°,  Greg;  91°  3',  B.  &  M.)  ; 
OM-l,  calc.,=145°  52'.  Approximate  angles,  Oa2=117°-118°  30', 
0  A  2-1=120°  25'.     A  plane  m-n  on  (?=140°  30',  on  one  plane  7=126^ 
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47-03 
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10-70 

ir. 

23-87 

11-20 
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30',  on  other  1=101^  30',  Greg.  Crystals  tabular  and  nearly  rectangular. 
Cleavage  :  basal  perfect;  imperfect  in  another  direction,  inclined  12(>^  25' 
to  the  base ;  and  perhaps  in  a  tliii'd,  at  right  angles  to  0.  Usually  mas- 
sive. 

H.=3'5— 4.  G.=2*974r.  Lustre  vitreous  on  a  cleavage  surface.  Color 
pale  dirty  green  to  wine-yellow ;  thin  fragments  transparent  and  colorless, 
rowder  wliite,  and  strongly  pliosphorescent,  whether  heated  or  struck. 
Electric  when  heated.  Optically  biaxial;  bisectrix  normal  to  the  base, 
plane  of  axes  the  macrodiagonal ;  Descl. 

Oomp— 0.  ratio  for  tl,  ft,  Si=3  :  3  :  10;  (H<^a,  ^a)  +  ^  ^9)'  Si  +  f  §i;  or  else  with  half  the 
excess  of  sih'ca  basic.  Part  of  the  oxygen  replaced  by  fluorine.  Analyses :  1,  Erdmann  (Ak.  H. 
Stockh.,  1840);  2,  Rammelsberg  (Pogg.,  xcviii.  257): 

F 

6i  7=1 02-02  Erdmann. 
6-57i=100-43  Ramm. 

0.  ratio,  leaving  out  of  view  the  fluorine,  for  Ca,  fie,  Si,  from  anal.  1,3:3:  10*6 ;  from  2, 
2:2-8:  lO'O. 

Pyr.,  etc. — In  the  closed  tube  whitens  and  phosphoretioes  with  a  purple  light  B.B.  in  the 
forceps  phosphoresces  and  fuses  with  intumescence  at  3  to  a  clear  colorless  glass,  which  becomes 
opaque-white  on  flaming;  imparts  an  intense  yellow  color  to  the  flame.  Fused  with  salt  of  phos- 
phorus in  the  open  tube  gives  the  reaction  for  fluorine. 

Obs. — Leucophano  occurs  in  syenite  with  albite,  eheolite,  and  yttrotantalite,  on  the  small  rocky 
islet  Lara;)e,  near  the  mouth  of  the  Langesund  fiord  in  Norway,  where  it  was  found  by  Esmark. 
It  resembles  somewhat  a  light-green  variety  of  apatite. 

Named  from  Acu«J<;,  whi^e,  and  jftaifo.,  /appear. 

On  cryst.,  see  Greg,  PhiL  Mag.,  IV.  ix.  510;  Dana,  Am.  J.  ScL,  II.  xxL  205;  Desd.  Min.,  L  144. 

265.  WOHIiERITi:.  Wolilerit  Scheerer,  Pogg.,  lix.  327,  1843. 

Orthorhombic.  /A  7=90°  nearly,  0  A  l-i=144°  37' ;  a:h:  ^=0-7162 : 
1:1± 

0  A  +-2=ir.o°  2r 

OAl-i=ids  11 

0  A  ^-^=117  07 

6>  A  1-5=141  30 
i'lAi-^=n(j  34 
i-iA/=135  ± 
i-i  A  i-2,  ov.  z-z,=126  52 
«-3  A  ^'-3,  ov.  i-z,=143  8 
^i  A  ^-2,  ov.  O,  =  140  54 

In  tabular  crystals  and  prisms.    Cleavage :  i-l 
distinct  and  easy.     Also  granular. 

11. =5*5.  G.=3*41.  Lnstre  vitreons,  inclining  to  resinous.  Color  liglit- 
yellow,  wine-,  honey-,  resin-yellow,  brownish,  grayish.  Streak-powder  yel- 
lowish-white. Transparent— subtranslucent.  Fracture  more  or  less  con- 
choidal — splintery. 

Oomp — 0.  ratio  for  (Ca,  ]ftg.  S'a),  ^r,  Si,  (te,  Mn),Cb=:9-78:^-0S:  15-89:  0-77  :  3'57  ;  from 
Scheerer's  analysis  (with  which  Hermann's  agrees  nearly),  whence  Scheerer  deduces  a  formula 
making  it  a  colnmbate  of  zirconia  +  5  parts  of  a  silicate  of  soda  and  lime.  It  corresponds  well  U 
the  formula  (f  ( Ca,  Sig,  Na)'  -h  i^Zr)  ^i  [  +  iV  (^'e»  il")  Cb],  the  last  member  colunibiie. 
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AnaljBes;  1,  Sdieeier  (L  &};  S,  Hermann  (BuU.  Soc.  Nat  Moscow,  xxxriiL  467) : 

Si         Cb        2r        fe     Mn      da       JTa       ft 

1.  Brevig    30-62    14*47    16-W      212    1-55    2619    7-78    0-24,  %  0-4=98*14  Scheerer. 

2.  '*         2^16     11*68    22-72  j^e  1-28     152    24-98    7*63     1*33=99-61  Herm. 


Pyr^  eto.^B.B.  in  a  strong  heat  fhses  to  a  yellowish  glass.  With  the  fluxes  gives  the  reac 
tfon  of  manganese,  iron,  and  uiica.  Dissolves  easilj  when  heated  in  strong  muriatic  add,  with 
a  separation  of  the  silica  and  oolumbic  add. 

Obs. — Occurs  with  elssolite  in  zircon-syenite,  on  several  islands  of  the  Langesund  flord,  near 
Brevig  in  Norway.  Some  crystals  are  nearly  an  inch  long.  On  cryst,  Descl.,  in  Ann.  Oh.  Phys., 
ni.  zL,  and  Ana  d  M.,  Y.  zvi.  229 ;  Dauber,  Pogg.,  zcil  242.  Desdoizeauz,  in  his  later  paper, 
makes  t-»  and  i^  the  vertical  faces  of  the  prism  J^  with  /A/=90'  16',  and  he  describes  the  crys- 
tals aa  hemihedral  in  many  planes. 

266.  WILLBBCTB.  Siliceous  Oxyd  of  Zinc,  Silicate  of  Zinc  (flr.  N.  Jersey),  Vanuxem  &  Keating, 
J.  Ac  Phikd.,  iv.  8,  1824.    Willemite  (fir.  Moresnet)  Levy,  Jahrb.  Min.  1880,  71 ;  Ann.  d.  M.,  IV. 

.  iv.  618, 1848.  .Williamsite,  Wllhelmite,  Yillemite,  aU.  orthogr.  Anhydrous  SUicato  of  Zinc.  Uebc- 
tin  (fir.  Moresnet)  Br>!iih.,  Ohar.,  130, 1832.    Troostite  (fir.  N.  J.)  S?uj>.,  Min.,  Ist  part,  154,  1832. 

Rhombohedral.     H  A  ^=116**  1',  0  A  i?=142^  17' ;  a=0-67378.      Ob- 
served planes:  in  crystals  fr.  N.  Jersey,  i-2,  -ff,— i,  1* ;  fr.  Moresnet  Oj  /, 
239  f     i?Ai=148M'.      7?Ar=150^6',  rAi.2=15r  65', 

-ffAi-2=12r  59';  fAf=128^  30';  Levy.  Cleavage: 
i-2  easy  in  N.  Jersey  crystals ;  0  easy  in  those  of  Mor- 
espet.  Also  massive  and  in  disseminated  grains.  Some- 
times fibrous. 

H.=5*5.       G=3"89— 4'18.       Lustre    vitreo-resinous, 
rather  weak.     Color  whitish  or  greenish-yellow,  when 

Curest;  apple-green,  flesh-red,  grayish-white,  yellowish- 
rown  ;  often  dark-brown  when  impure.  Streak  iincoi- 
ored.  Transparent  to  opaque.  Brittle.  Fracture  con- 
choidal.     Double  refnictioii  strong  ;  axis  positive. 

Var. — The  crystals  of  Moresnet  and  Now  Jersey  differ  in  occurring 

forms  as  above  described.   Tlie  latter  are  often  quite  larare,  and  pass  under 

the  name  of  troostite;  they  are  commonly  impure  from   the  presence  of 

manganese  and  iron.    Cx.  of  crystals  from  New  Jersey,  :{*89— 4,  Vanuxora  and  Keatinsr;  4*^2, 

Herm.;  4'154,  Delesse;  from  Moresnet,  3-935,  Thomson;  4'16— 4*I8,  Levy;  from  Stolberg,  4*18, 

Monheim. 

Comp.— 2n'  Si=Silica  27*1,  oxyd  of  zinc  72-9=100.  Analyses:  1,  2,  "Vanuxem  and  Keat- 
ing (L  c.);  3,  Hermann  (J.  pr.  Cli.,  xlvii.  11);  4,  Delesse  (Ann.  d.  M.,  IV.  x.  213);  .5,  II.  W'urtz 
(Rep.  Am.  Assoc,  iv.  147);  6,  Thomson  (Min.,  i.  545);  7,  Levy  (Ann.  d.  M.,  IV.  iv.  513);  8,  Mon- 
heim (Verb.  uat.  Ver.  Bonn.,  1848,  157);  9,  Damour  (DescL  Min.,  554): 
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fig         II 


.=  100  Van.  &  K- 


2-91 


166 


=99-»)G  Van.  &  K. 

1-00=100  llerm. 

=  1 00  Delesse. 

,  Ca  1-(JM=10018  Wurtz 

l-2r>,  ^1  l-44»='.»9-91  Thorn. 
0-30=9ti-50  Levy. 

=  1 00- 1 6  Monheim. 

=99*74  Damour. 


"  With  a  trace  of  lino  ftnd  iron. 


First  analyzed  and  described  by  Vanuxem  and  Keating. 

P3rr.,  etc!! — B.B.  in  the  forceps  glows  and  ftises  with  difflcnlty  to  a  white  enamel ;  the  vane- 
ties  from  Now  Jersey  fuse  from  3*5  to  4.    The  powdered  mineral  on  charcoal  in  R.F.  gives  8 
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ooating,  >ellow  while  hot  and  white  on  cooling,  which,  moistened  with  solution  of  cobalt,  and 
treated  in  O.K.,  is  colored  bright  green.  With  soda  the  coating  is  more  readily  obtained.  De- 
composed by  muriatic  acid  with  reparation  of  gelatinous  silica. 

Obs. — From  Vieille-Montague  near  Moresnct,  between  Liege  and  Aix-Ia-Chapelle,  in  crystals  and 
massive,  the  crystals  but  a  few  millimeters  in  length ;  also  at  Stolberg  near  Aix-la-Chapellc ;  at 
Raibel  in  Carinthia ;  at  Kuc^aina  in  ."Servia  and  in  Greenland  in  compact  quartz.  In  New  Jersey 
at  both  Franklin  and  Stirling  in  such  quantity  as  to  constitute  an  important  ore  of  zinc  It 
occurs  intimately  mixed  with  zincite  and  franklinite,  and  is  found  massive  of  a  great  variety  of 
colors,  from  pale  honey-yellow  and  light  green  to  dark  ash-gray  and  flesh-red;  sometimes  in  crys- 
tals (troostitt)  sis  inches  long  and  an  inch  or  more  thick,  imbedded  in  franklinite  and  also  in 
calcite. 

Named  by  Levy  after  William  L,  King  of  the  Netherlands. 

267.  PHBNAOm:.    Phenakit  N,  v.  Xordenskidld,  Ak.  H.  Stockh.,  160,  1823,  Pogg.,  xxxl  57 

^  Rhombohedral ;  often  hemihedral.  li  A  i2=116°  36',  0  A  iff  =142°  38', 
Kokscharof ;  a=0'601005.  Observed  planes  :  rliombohedi'ons,  li,  -2,  -1, 
-^  ;  scalenoliedrons,  1\  1*,  -2',  f '  (bevelling  terminal  edge  of  li) ;  pyramids, 
}-2,  f-2  ;  prisms,  /,  i-2,  i-f ;  hemihedral,  f  |-|,  \.  |-J,  f  3-f ,  Koksch.  Min. 
llussl.,  ii.  308,  iii.  81. 

i2  A  7=127°  21'  i2  A -2=160°  35'  •      240 

li  A  /-2=121  42  li  A  -i=148  18 

1-2  A  1-2=156  44  i  A  i=144  4 

f  2  A  Ji=  159  56  2  A  2=87  12 


t2 


t2 


1*2 


^?^ 


Crystals  sometimes  oblong,  as  in  fig.  240 :  but  often  the 
prism  nearly  or  quite  wanting,  and  the  form  that  of  alow  obtuse 
rhombohedron,  with  replaced  edges  and  lateral  angles.  Cleav- 
age :  i'2  distinct,  Ji  imperfectly  so.  Twins  :  composition-face 
i-2. 

H.  =  7'5  — 8.  G.=2'96— 3.  Lustre  vitreous.  Colorless;  also,  bright 
wme-yellow,  inclining  to  red  ;  brown.  Transparent — subtranslucent.  Frac- 
ture like  that  of  quartz.     Double  refraction  positive. 

Oomp.— fie' Si = Silica  542,  glucina  45*8=100.  Analyses  :  1,  Hartwall  (Pogg.,  xxxi.  67),  2, 
Bischof  (Pogg.,  xxxiv.  625) : 

I.Ural  Si  55-14        fio  44-47         *1  and  ifiLg  <r.=99-6l  Ilartwall. 

2.  Framont  54-40  45-57         Ca  and  Sig  o-09 =100-06  Bischof. 

Pyr.,  etc. — Alone  remains  unaltered ;  with  borax  fuses  with  extreme  slowness,  unless  pul 
verized,  to  a  transparent  glass.  With  soda  aftbrds  a  white  enamel ;  witli  more,  inturaesces  and 
becomes  infusible.     Dull  blue  with  cobalt  solution. 

Obs. — Occurs  in  mica  schist  at  the  emerald  and  chrvsoberyl  mine  of  Takovaja.  85  versts  E.  of 
Katlierinenburg,  where  the  ciystals  are  sometimes  nearly  4  inches  across,  and  one  found  weiglis 
1^  lbs. ;  also  in  small  crystals  on  the  east  side  of  the  Ilmen  Mts.,  5  versts  N.  of  Miask,  along  with 
topaz  and  green  feldspar ;  also  in  highly  modified  crystals  with  quartz,  in  limonite,  near  Framont 
in  Alsace ;  at  Mt.  Mercado,  near  Durango,  Mexico,  in  limonite  and  magnetite,  the  crystiUs  nu- 
merous, but  not  fresh,  being  below  the  true  hardness ;  and  in  a  valley  on  the  summit  of  La  Cruz, 
on  the  side  of  the  rancho  of  Tiuaja,  it  forms,  according  to  Gr.  V^Teidner,  a  rock,  containing  horn- 
blende and  actinolito. 

Named  from  <peifa^j  a  deceiver^  in  allusion  to  its  having  been  mistaken  for  quartz. 

268.  MEIilPHANmi.    Melinophan  Scheerer,  J.  pr.  Ch.,  Iv.  449, 1852.    Meliphanc  Dana^  Am. 

J.  ScL,  II.  xliv.  405,  1867. 

Tetragonal  or  hexagonal.     Massive,  and  consisting  sometimes  of  platel 
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or  lamellae,  but  not  as  a  result  of  cleavage  Btmcture.    Cleavage  hexagonal 
(?),  in  traces. 

H.=5.  G.=3-0,  Eichter;  3-018,  Rammelsberg.  Lustre  vitreous.  Color 
8uli)luir,  citron,  or  honey-yellow.  Transparent  to  translucent.  Brittle. 
Double  refraction  fitrong,  uniaxial ;  axis  negative ;  Descl. 

Oomp.— Fonniila  perhapa  as  <m  p.  250.  AnalyBes:  1,  imperfect,  by  B.  Riditer  (L  c.) ;  2,  Bam- 
melBberg  (Pogg.,  xoviii  297): 

Si        Si    Sn    Fe     de       Ca      %     iSTa      F 

44-8      12-4    1-4    11      2-2      31-6      02      2*6      2-3    Cb,  &,  €e,  Y  0'8=98'8  Kichter. 

^  . '  _._ 

43-66  1-67  11*74    26*74    0*11    8*55    5*73,  Jt  1 '40,  ^  0-30=99*80  Bamm. 

fiammelsberg^s  aDalysis,  if  the  fluorine  is  taken  as  replacing  part  of  the  oxygen  in  the  bases 
and  add,  gives  for  the  oxygen  (including  the  fluorine)  ratio  for  ft,  fi,  Si  8*7  :  3  :  8*3.  The  exact 
nature  of  the  compound  is  still  doubtAiI  Rammelsberg  deduces  the  same  formula  as  tliat  for 
leuoopliane,  taking  as  the  common  oxygen  ratio  4:3:9.  But  Desdoizeaux's  optical  examina- 
tions make  the  two  distinct  spedes. 

Pyr.,  etc. — ^B.B.  in  the  forceps  does  not  phosphoresce,  fuses  with  intumescence  to  a  white 
enamel;  iu  other  respects  resembles  leucophane. 

Obs. — From  the  zircon-syenite  of  Norway,  near  Fredcricksvam,  with  elseollte,  mica,  fluorite, 
and  magnetic  iron.  An  imperfect  crystal  iu  the  cabinet  of  R.  P.  Greg,  Esq.,  gave  him  for  the 
angle  between  two  prismatic  fsces  133'';  the  edge  between  these  two  faces  was  replaced  by  a 
rough  plane,  apparently  not  equally  inclined. 

Named  from  /«(>i,  honey^  and  ^<i£vo*,  I  appear^  firom  the  honey-yellow  color.  [Scheerer  misswrote 
the  word  fiielinophant,  whidi  would  come  flrom  /icAfyo(,  ashen^  or  ^cAi»ir,  miUeL\  The  dropping  of 
the  <  of  the  genitive,  as  done  above,  has  dassical  authority. 


269.  HBIiVi'i'u.  Bin  Fossil  w.  Aehnlichk.  m.  d.  Granat  hat,  aber  nicht  Granat  zn  seyn 
scheint,  Moha,  Kull  Kab.,  L  92,  1804.  Helvin  Wem.,  1816,  Lrcith.  in  Hoffm.  Min.,  iv.  b.  112, 
1817.  Wem.  Jietztes  Min.  Syst,  2,  29,  1817 ;  Tetrahedral  Garnet  Mohs,  Char.  Syst.  Min.,  71, 
1820,  Edlnb.    Tetraedrischer  Granat  ui,  Grundr.,  412,  18*24. 

Isometric :  tetrahedral.     Figs.  31,  32.     Cleavage :  octaliedral,  in  traces. 

H.=0  — G-5.  G.=3-l— 3-3;  3*210,  Breitbaupt.  Lustre  vitreous,  inclin- 
ing to  resinous.  Color  honey-yellow,  inclining  to  yellowish-brown,  and 
siskin-green  ;  streak  uucolored.     Subtranslucent.     Fracture  uneven. 

Oomp.— 0.  ratio  for  %  Si=l :  2;  for  Mn+^'e,  fie=l :  1 ;  formula  {\{}in,  ^e)  +  i  ]6o)'  Si-h 
^  Mn  S,  Ratum. 

Analyses :  1,  2,  Gmelin  (Popg.,  iiL  63);  3,  Rammclsbcrg's  correction  of  Gmelin's  anul.  1  (Min. 
Oh.,  701);  4,  Rammelsberg  (ib.): 

Si         ]6e        Mn      f'e       Mn       S        ign. 

1.  Schwarzenborg        3326     12*03*    4176    5*56    5*05     1*15=98*31  Gmelin. 

2.  "  35-27       8-1I8      42-12     8*00 ,  ^1  1  44  Gmeliu. 

3.  "  3:V26     12*08      3«»-57     b'OO      8*67     505     1*15=98*73  Gmelin. 

4.  Norway  3313     11*46     8650    400     977     571    =100*57  Ramm. 

"  With  8ume  alumlDB. 

P3rr.,  etc. — Fuses  at  3  in  RF.  with  iutumescenoo  to  a  yellowish-brown  opaque  bead,  becoming 
iarkor  in  R.F.  With  the  fluxes  gives  the  manganese  reaction.  Decomposed  by  muriatic  acid, 
ft'ith  evolution  of  sulplmretted  hydrogen,  and  separation  of  gelatinou<<  silica. 

Obs.— Occurs  iu  gneiss  at  Schwarzenberg  in  Saxony,  associated  with  garnet,  quartz,  fiuorito, 
and  calcite;  at  Breitcubninn,  Saxony;  at  HortokuUe  near  Modum,  and  also  at  Brevig,  in  Norway 
in  zircon-syenite. 

Named  by  Werner,  in  allusion  to  its  yellow  colorj  from  Qa««$|  the  sun. 
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270.  DANAIJTB.    J.  P.  Cooke,  Am.  J.  Set,  IL  xlu  tS. 

Isometric.  In  octahedrons,  witli  planes  of  the  dodecahedron  ;  the  dode 
cahcdral  faces  striated  parallel  to  the  longer  diagonal. 

II.=:5*5— 6.  G.  =  3*427.  Lnstre  vitreo-resinous.  Color  flesh-red  to 
gray.  Streak  similar,  but  lighter.  Translucent.  Fracture  subconchoidal, 
mieven.     Brittle. 

Oomp,— (iU  +  ifie)'Si-|-iZnS;  in  which  ft—i'o,  Mn,  2ii.    Analyses:  J.  P.  Cooke  (L  c.) : 

Si         tQ       Mn       2q        Be         S 

1.  Rockport        (|)31-7»     2740     6"28     17*51     13-R3      5-48=102-23. 

2.  Gloucester  2988     28*13     5*71     18-15     14-72*    4-82,  Ca  083,  Mg  (r.=  102-24. 

•  With  alumina. 

By  subtracting  from  anal.  1  oxygen  2'74,  equivalent  to  the  sulphur,  the  sum  is  99*49 ;  and 
from  anal  2,  2*4 1  p.  c.  oxygen,  the  sum  is  99*83. 

Pyr.,  etc. — B.B.  fuses  readily  on  the  edges  to  a  black  enamel.  With  soda  on  charcoal  gives 
a  slight  coating  of  oxyd  of  zinc.  Perfectly  decomposed  by  muriatic  acid,  with  evolution  of  sul- 
plmrctted  hydrogen  and  separation  of  gelatinous  silica. 

Obs. — Occurs  in  the  Rockport  granite,  Cape  Ann,  Mass.,  small  grains  being  disseminated 
through  thi^  rock;  also  near  Gloucester,  Mass.;  in  both  localities  associated  with  a  lithia  mica, 
in  the  latter,  with  greeu  feldspar  and  fluorite. 

>t'amed  after  J.  D.  Dana. 


271.  GARNET.  "Xvepni  pt.  [rest  Ruby  Spinel  and  Sapphire]  Theophr.  Carbunculus  pt.  [rest 
id  ]  Flin,j  xxxvii.  25  ;  Carchedonius,  Gan»mauticus  [= Carthaginian  or  Garamantic  Carbuucle], 
Alabandicus  [cut  at  Alabnnda],  Anthracitis,  FlifLy  ib.,  25-27.  Granatus  AUberius  Magnus,  232, 
1270.  Carbunculus  Carchedonius=  G?erm.  Granat,  C.  Alabandicus  and  Troezenius=  (rcrT/k 
Aimandin,  Agric,  Foss.,  272,  Interpr.,  463,  1546.  Granat  WaiU,  Min.,  120,  1747.  Garnet 
Grenat  Fr, 

Isometric.  Observed  planes :  0  (very  rare),  /,  1 ;  trapezohedral,  2-2, 
f-f  ;  tetrahexahedral,  ^'-2,  i-J,  i-f  ^ ;  trisoctahedral,  f ;  hexoctahedral,  3-f , 
4-|.  Dodecahedron,  tig.  3,  and  the  trapezohedi'on  2-2,  fig.  10,  most  com- 
mon;  also  figs.  11,  13,  14,  21,  28;  octahedral  form  very  rare;  figs.  241- 
243  distorted  dodecahedrons ;  f.  244,  distorted  trapezohedron ;  f.  246,  com- 
bination of  the  dodecahedron  and  trapezohedron,  but  distorted,  and  having 
only  four  planes  of  the  former. 

(Jleavaore  :  dodecahedral,  sometimes  quite  distinct.  Twins :  composition- 
face  octahedral.  Also  massive;  granular,  coarse,  or  fine,  and  sometimes 
friable ;  lamellar,  lamellae  thick  and  bent.  Also  very  compact,  crypto- 
crvstalHne  like  saussurite. 

H.  =  0*5  — 7*5.  G.=3  15—4*3.  Lustre  vitreous — resinous.  Color  red, 
brown,  yellow,  white,  apple-green,  black ;  some  red  and  i^reen  coloi's  often 
bright.  Streak  white.  Transparent — subtranslucent.  Fracture  subcon- 
choidal, uneven.  Brittle,  and  sometimes  friable  when  granular  massive ; 
very  tough  when  compact  cryptocrystalline. 

Oomp.,  Var. — Garnet  is  a  unisilicate,  of  resquioxyd  and  protoxyd  bases,  having  the  sreneral 
formula  (^iV  +  ^I^ij'Si*,  or(HYSi'-hft'Si'. 

The  name  is  from  the  Latin  granatus,  meaning  like  a  grain,  and  directly  from  pomegranate,  the 
seeds  of  which  fruit  are  small,  numerous,  and  red.  in  allusion  to  the  aspect  of  the  crystals. 

Tliere  are  three  promiuent  groups,  based  on  the  nature  of  the  predommating  sesquioxyd. 

I.  Aluminagarnet,  iu  which  the  sesquioxyd  is  mainly  a/?<mina(  it  I). 

II.  Ieongarset,  in  which  it  is  largely  sesquioxyd  of  iron  {Pe),  usually  with  some  alumina. 


OXYGEN    C0UP0II^'D8. 


lU.  Chkoueoabnbt,  in  whii-li  it  is  largely  simpiivx'jd  of  ckrominm  l^i\ 

The  protoij^  bases  present,  eiliicr  aiiiHly  or  two  or  more  logelhtT,  are  lime  [Ca\  magiitata  f  rtj,), 
proUayit  of  iron  {i'e\  prubtxyd  of  manganese(Ma\  with  rarely  a  few  p.  c  otprtitoxyd(!)^chroiMuiii, 
pivkayd  ofnicktl,  or  yltria,  or  a  trace  ofau  altaJL  Subdivisions  of  l!io  above  groups  have  been 
based  on  the  prtdomiuanee  of  one  or  aaotl^er  of  these  protoiyds ;  aud  on  this  ground  tl.ero  aw 
tLo  followiitg  ruiielies  or  sub.'[>cciea  : 

X.  Grossulauite,  or  Lime-AIanuaagarnel. 

B.  PiBOFB,  or  HagMaia-Aliiiniuagarnel. 

C.  AluaKI'IIK.  01  Jron-Atamiaagarnel. 

D.  Sl'ESSARTlTB,  Or  Uangaofie-AiamiiiagaTneL 
R  ANDiiAiiiTE.  or  Liine-Irongariitt,  iuvliidiug  1,  ordinary;   2,   i 

yttrifcroiu,  iT  YtleryariuL 

F.  BbedbeRRITe,  or  Lime-Afagiusia-frongarnet 

G.  OuvABOViTE.  or  Lime-Cbroiu'ijaraeL 
Exceptiu);  the  last,  tlieRC  Kubdivigions  lileud  with  one  anotlicr  ni 

varieties  cuntuiiiing'  combinatiotia  of  llic  proloiyd  hnse%  aud  also  o1 


aangauesiao,   or  liuUioJlte;  3, 


fbllowin^  nro  their  characters.    Most  of  thu  vi 
■uakinB  the  aynonyniT,  have  xtood  for  a 
A.  Liiae-AI'iiitinagariint ;   Ghossulabi 
placed  near  Zircon]  Wsni.,  18ii3,  Ludw  ., 
prec.,  IS17  ;   llctifonilo  Leonh.,  Handbi^  433, 


'8  completely  throui;h 
if  the  sesiiuioiyil  basi-P,  Tlie 
uinemted  lielow  iiDdi.'rcaL']i  division, 
as  names  of  supposed  distinet  species. 
iKanclsl«in  [= Ci una mon  Stone]  fr.  Ceylon  [sp., 
Wern.,  il  209,  IS1I4;  EKrtonito  [kj>.]  //.,  Tr.  Pierroa 
:  HIsBonlte  [vor.  of  Gomet]  Jkud..  ITO,  lis-Ji 
Koniunzuvit  [ir.  Miiino]  Xordeaakiiild,  SfJiw.  J.,  ixxL  :[«i'.  Grosaularile  [fr.  Wilni  R.,  Sib.]  llVrn., 
ISliS-y,  Iloliu.  Min.,  i.  479,  1811;  Graiiat  Fallan,  N.  Nord.  Bcyt  St.  Pet.,  ]T»a;  Wiliiit  pt,  [Vil- 
uitj  Sai^jiH,  GruriQl  du  cliaux.  on  Uros^ulairc,  Bii'I.,  ;i-17,  IK24.  i  A  siliiikto  mainly  of  nlumiiia 
uudlinio;  foramla  mostly  (lCa'-^4^il)' S:'=SQIca  40-1,  alumina  ZS'T,  ltinc3T'2  =  IDD.  But  some 
lime  oltuii  repbced  by  prolog  of  iron,  aud  thus  graduating  toward  thu  Ahnau'lite  group.  Color 
(a)  white;  (()  palegrc«n;  (c)  amber- and  honey-yellow ;  (tO  winc-yullow,  browD[s1i-yellow,dnDa> 
mon-brown  ;  rarely  (e)  emerald-green  {roai  the  prescuco  of  ehrominui.    G.  =  -<'1— lt'75. 

Tlie  original  grvsfitlarile  (ipiVu/fc)  inolndod  the  pale  greon  from  Siberia,  and  was  so  named  ttom 
the  bolauieal  name  for  the  goostl>erry ;  (1  =3'li— 3"2.  CinBainnii-.ilonir.oi  essuuile,  iiiolnded  a 
einaainon-colored  variety  troia  Ccylou,  there  called  hyacinUi;  but  uuiIlt  this  uatiie  tlic  yellow 
kinds  are  usually  indudcd.  Succiiuieie  an  amber-colored  kind fKim  Ala,  Piediiiout  Koiuaiaa'iik 
i*  brown. 
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Pale  green,  yellowish,  and  yellow-brown  garnets  are  not  invariably  grossularite ;  some  (includ- 
ing topazblito)  belong  to  the  groap  of  Irouguruet,  or  Andradito  (p.  208). 

Analyses  :  1,  Croft  (G-.  Rose,  Reis.  Ural,  \i.  13«) ;  «,  T,  WaoLtmeister  (Ak.  H.  Stockh.,  1823) ;  a, 
T.  S.  Hunt  (Rep.  G  Can.,  1847,  447,  and  also  1«6H,  496) ;  4,  N.  v.  Iranoff  (Koksch.  Min.  Ruwrt., 
iii.  79);  o,  Wachtmeister  (L  c.);  6,  Karsten  (Karst.  Arch.  Min.,  iv.  388);  7,  Klaproth  (Beitr.,  iv. 
319,  V.  138);  8,  Arfvedsou  (Ak.  H.  Stockh.,  1822,  87);  9,  C.  Gmelin  (Jaliresb.,  v.  224) ;  10,  Klap- 
roth (L  c);  11,  Karsten  (L  c.) ;  12,  Nordenskiold  (Schw.  J.,  xxxi.  38u);  1»,  Richter  (Ber.  Ges. 
Leipsic,  1668,  99);  14,  Pisani  (C.  R.,  Iv.  21G): 


gi 

%1 

Fe 

f'e 

Mn 

fig 

Oa 

1.  Urals,  white 

86-86 

24-19 

_— 

37-15=98-10  Croft. 

2.  Telle  mark,  wh 

39-60 

21-20 

200 

3-15 

32-30=98-25  Wacht. 

3.  Orford,  Can.,  white 

38-60 

22-71 

1-60 

0-49 

34-83,    Na  047,    t.  ir.,  ign. 

1-10=99-80  Hunt; 

4.  Sliidianka  R.,  Chose. 

4IV99 

14-90 

10-94 

_i-. 

0-98 

32-94=100-75  IvanoC 

6.  Wilui 

40-55 

20-10 

5-00 

0-43 

34  86=  100-99  Wacht. 

6.       "                      " 

3825 

19-35 

7-83 

~^~ 

0-50 

2-40 

31-75=99-58  Karsten. 

7.       " 

440 

8-5 

12-0 

tr. 

.^3-5= 98  Klaproth. 

8.  Malsjo,         Cin. 

41-87 

20-57 

3-93 

0-39 

83-94=100-70  Arfved. 

9.  Ceylon,          " 

4001 

2300 

3-67 

30-57,    tL    0-59,   ign.   0-33= 
98*17  Gmelin. 

10.       "                " 

38*80 

21-20 

6-.'50 

31-25=97-75  Klaproth. 

11.  St.  Gothard,  " 

37-82 

19-70 

5-95 

0-16 

4-15 

31-35— 99-12  Karsten. 

12.  RamanzovUe 

41-21 

2408 

7-02 

0-92 

•24-7«,  ign.  &  loss  1-98=100  N. 

13   Traveraella,  dark  red 

39-99 

17-98 

6-45 

276 

32-70=99-88  Richter. 

14.  Elba,  octdhed. 

39-38 

16-11 

8-65 



tr. 

100 

36-04,  ign.  0-31=101-49  P. 

In  anal.  8,  G.=3-522-3-536;  anal  4,  G.=3  427. 

B.  Magnesia- Aluminagarnet ;  Ptrope.  (Carbunculi  Carchedonii  in  Boemorum  agris  Agric^ 
Fobs.,  272,  1546.  Bohemian  Garnet.  BJhmischer  Granat  (as  a  distinct  sp.)  Tr«7j.,  Bergm.  J., 
424,  1789;  Klapr.,  L  16,  ii.  21.  Pyrop  Wern.,  1800,  Ludw.  Wern.,  i.  48,  1803.  Karfuukel  Gernu, 
Escarboucle  pt.  Fr,)  A  silicate  of  alumina,  with  various  protoxyd  bases,  among  wliich  magnesia 
predominates  much  in  atomic  proportions,  while  in  small  proportion  in  other  garnet,  or  absent. 
Formula  (A  (M}j:,  Oa,  i'e,  Mn)''-f-^  ^\f  8i*.  The  original  pyrope  is  the  kind  containing  chrome.  In 
the  analysis  of  the  Arendal  magnesia-garnet,  Mg  :  Ca  :  f'c-|-]fi[n=3  :  1  :  2;  and  the  ratio  of  the 
magnesia  to  the  other  protoxyd  bases  is  1:1.  In  Moberg's  analysis  of  the  chromiferous  pyrope, 
which  is  considered  the  best,  ]$l;^  :  Ca  :  Fe  +  An  :  Cr=3  :  0-75  :  133  :  0*57  ;  and  itg :  Ca  +  J^e 
4-Mn-}-Cr=l  :  087.     G.=3-7— 3-72,  Breith. ;  3-78,  Mohs;  3-738  (anaL  18),  G«nth. 

Analyses:  15,  Wachtmeister  (1.  c);  16,  Kobell  (Kastn.  Arch.  Nat.,  v.  166,  viiL  447,  ix.  344); 
17,  Moberg  (J.  pr.  Ch.,  xliii.  12-J);  18,  F.  A.  Genth  (Am.  J.  Scl,  IL  xxxiii  196);  19,  Zilliacua 
(Ramm.  Min.  Ch.,  695): 


Si       ^\       Fe 

15.  Arendal,  llack         42*46  22-47 

16.  Pyrope  42-08  2000  1-61 

17.  "  41-36  22-35    

18.  Santa  Fe,  N.  Mex.   42-11   19-H5    

19.  Mitsmiiki,  Finl.      41-56  19*84  5-33 


te         Mn    Mg     Oa 

9-29         6-27  13-43  6-53  =  100-44  Wacht.     G.=3-157. 

9-(»9$tn0-32  10-20  1-99,  <6r  3-01=  98"io  KobeU. 

9-94        2-59  15-00  5-29,  Cr  4-17=100-69  Moberg. 

14-87         0-36  14-01  6-23,  €r  2-62,  ign.  0-45=99  Genth. 

4-37  2200  4-25,  ^0*36,  ign.  1-58=99-28  Z. 


The  name  pyrope  is  from  ?rvpwjnV,  fire-like, 

C.  Iron-Aluminagamet;  Almaxdite.  (Precious  or  Oriental  Garnet  Orientalischer  Granat, 
Sirianiseher  (fr.  Siriara  in  Pegu)  Granat  Kiapr.,  Beitr.,  ii.  22,  1798.  Alamandin  (Alabandicua 
Plin.)  Karst,  Tab.,  20.  6y,  1800.  Common  Garnet  pt  Fahlungranat  Berz.,  Lohthr.)  A  silicate 
mainly  of  alumina  and  protoxyd  of  iron ;  formula  (^  i'e'-+-i  aJtl)^  Si*=Silica  36*1,  alumina  20-6, 
protoxyd  of  iron  43-3=100;  or  iln  may  replace  some  oC  the  i'e,  and  Pepart  of  the  XL  Color 
fine  deep-red  and  transparent,  and  then  called  precums  garnet;  also  brownish-rod,  and  translucent 
or  subtranslucent,  common  garnet;  black,  and  then  referred  to  var,  melaniie.  Part  of  common 
garnet  belongs  to  the  Andradite  group,  or  is  irongarnet.  The  Alabandio  carbuncles  of  Pliny  were 
80  called  because  cut  and  polished  at  Alabanda.  Henoe  the  name  almandine,  now  in  use.  Pliny 
describes  vessels  of  the  capacity  of  a  pint,  formed  from  carbuncles,  "  non  daros  ac  plerumqu« 
sordidos  ac  semper  fulgoris  horridi,"  devoid  of  lustre  and  beauty  of  color,  which  probably  were 
large  common  garnets  of  the  latter  kind. 

Analyses :  20,  Hismger  (Schw.  J.,  xxl  258) ;  21,  22,  Kobell  (ib.,  bdv.  283) ;  23-25.  Karsteu 
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(1  c.);  26-28,  Wachtmeistcr  (1.  c.);  29,  Klaproth  '.3citr.,  ii.  22,  v.  181);  30,  W.  Wachtmeislef 
(Jahresb.,  xxv.  304);  SI,  Bahr  (ib.);  32,  Beanard  (Jaliresb.,  1849,  745) :  33,  34,  Mallet  ( J.  G.  Scl 
Dubl.,  Ramra.  5th  SuppL,  126);  35,  W.  J.  Taylor  (Am.  J.  Sci.,  II.  xix.  20);  36,  C.  A.  Kurlbaunc 
(ib.);  37,  Kjenilf  (J.  pr.  Ch.,  Ixv.  192);  38,  S9,  T.  Wachtmeistcr  (L  c.);  40,  Moberg  (J.  pr.  ChL, 
xliil  122);  41,  Putzer  (Bamm.  Min.  Ch.,  695): 


20.  Fahlun,  Almaiid. 

21.  Zillerthal,  bn. 

22.  Hungary,  ^rcc 

23.  ZiUerthal,    " 

24.  Olilapian 

25.  Greeuland 

26.  Engsu,  duU  red 

27.  N.  York 

28.  Norway 

29.  Oriental 

30.  Garpciiberg 

31.  Brena,  Westm. 

32.  Albernreit,  brUL-r, 
83.  Wicklow,  black 
34  Killiney,  broum 

35.  Yonkers,  N.  Y.,  trp. 

36.  Delaware  Co.,  Pa.,  irp. 

37.  Oravitza 

38.  IlallaDdsaos,  dnU  red 

39.  " 

40.  Abo,  rdh.-hn. 

41.  Brazil,  massive 


a 


& 

39-66 

39-12 

40*56 

39*(i2 

8716 

89*85 

40-60 

42-51 

6211 

35-75 

39-42 

37-16 

38-76 

35-77 

37-80 

38-32 

40-15 

37-52 

41-00 

42-00 

40-19 

37-23 


£1  Pe 

19-66    

2108  6-00 

20-61  6-00 

19-80     

18-08     

20-60     

19-95     

1916     

18-04     

27-25     

20-27     

19%S0    

21-00    

19-85     

21-13     

21-49     

20-77     

2001     

20;  10    

21-O0    

2017     

15-22  6-73 


89-68 

27-28 

32-70 

34-05 

31-30 

24-85 

33-93 

33-67 

23-54 

82-38 

24-82 

37-65 

82-05 

38-07 

34-83 

30-23 

26-66 

36-02 

28-81 

25-18 

35-27 

26-76 


1-80     

0-80     

1-47      

0-85  2-uO 

0-30  10-15 

0-46  9-98 

6-69      

6-49     

1-74     

0-25      

7-61 
319 
6-43 
6-04 


2-46 
1-85 
1-29 
2-88 
2-37 
0-99 
3-40 


3-69 
2-03 
8-95 

4-46 
6-29 
808 
2-51 
6-04 
4-32 
4-98 
314 


Ca 

=100-80  Hising. 

6-76=100-04  KobelL 

— =100-34  Kobell. 
3-28=99-10  Karsten. 
((•36=97-34  Karsten. 
3-51=99-20  Karsten. 

=  101-17  Wacht 

1-07  =  101-79  Wacht. 
5-78=101-20  Wacht 

=95-58  Klapr. 

2  63=98-34  Wacht. 
0-90=100-23  Bahr. 

=102-19Be8n. 

=98-73  Mallet. 

1-58=99-75  Mallet. 
1-38=100-17  Taylor. 
1-8 3 =99 -84  Kurlbaum. 
0-89=98-23  Kjerulf. 
1-50=100-33  Wachtm. 
4-98=99-^^5  Wachtmeist. 
0-50=102-10  Moberg. 
4-31=96-79  Piitzor. 


In  anaL  26,  G.=4-236;  anal  27,  390;  anal.  33,  4-196;  anal  38,  4188;  anaL  39,  4048;  anaL 
40,  3-86. 

D.  Manganese^Aluminagamei ;  Spessaetitb.  (Granatfvirmiges  Braunsteinerz  (fr.  Spessart)  A7/z/>r., 
Beitr.,  ii.  239,  1797=Braunstemkiesel  (near  Garnet)  Karsi,  Tab.,  20,  69,  1800.  Manjianesian 
Garnet  (fr.  Haddam)  Seyberi,  Am.  J.  Sci.,  vi.  155,  1823.  Mangangranat  Germ.  Broddbograuat 
Berz.  Spessartiue  Beud.j  52,  1832.)  Color  dark  hyacinth-red  (fr.  Spessart),  sometimes  with  a 
shade  of  violet,  to  brownish-red.  G.=3-7— 4*4;  fr.  Spessart  3  G,  Klapr.;  fr.  lladdam  41 28,  Sey- 
bert;  fr.  Brotldbo  4575,  d'Ohsson;  fr.  Miask  4  38,  Lissenko. 

Analyses:  42,  H.  Soybert  (Am.  J.  Sci.,  vi.  155,  1823);  43,  Rammclsberg  (J.  pr.  Ch.,  Iv.  4S7); 
44,  d'Ohsson  (Schw.  J.,  xxx.  346);  45,  Lissenko  (Koksch.  Min.  Russl.,  iii.  23M);  4t),  Kkiproth 
(Beitr.,  ii.  244) : 


\ 

Si 

^1 

te 

42. 

Haddam,  (Dt. 

35-83 

18-06 

14-93 

43. 

i( 

36-16 

19-76 

1110 

44. 

Broddbo 

3900 

14-3() 

15-44 

45. 

Miask 

3rt-;i0 

17-48 

14-32 

46. 

Spessart 

3500 

14-26 

14-00 

Mu 

80-96 
3-218 
27-90 
3()()0 
35-00 


Mg 


0-22 


Ca 

=99-78  Seybcrt. 

0-58  =  1  no  Ramm. 
gu  l-0O-y7-G4  D'Ohsson. 

0-51=99-21  Lissenko. 
=98-25  Klaproth. 


In  anal.  42,  G.=4-128  ;  anal.  43,  4275  ;   anal.  45,  4-38. 


E.  Lirne'Irongarnei ;  An'dradite.  (Common  Garnet,  pt.  Allochroite  (from  Drammen  and  Feirin- 
gen.  Norway)  d'Andrnda^  J.  de  Phys  ,  Ii.  243,  IHOO,  Schercr's  J.,  iv.  X-2.  Black  Garnet;  Melanit 
(fr.  Frascati)  Weni.,  IHOO,  Ludw.  Wern.,  i.  48.  64,  180:J  Aplome  IT.,  Tr.,  iv.  2:i9,  I  SOI.  Kolopho- 
mt  d^Andrada;  <S7mo«,  Gehl.  J.,  iv.  4ii5,  18o7.  Gr^^nat  rt-sinite=Colophonite  //.,  Cours  1>04, 
Lucas,  Tabl.,  205,  1806;  Pech-Grauat  Karst,  Tab.,  :J2,  89,  1808.  Topazolito  (fr  Ala)  Bonrotsin,  J. 
de  Phys.,  Ixii.  18(j6.  Pyreneit  (fr.  Pyrenees)  Wern.,  181 1-1 '2,  noffm.  Min.,  ii.  373,  1815.  Kalk- 
granat  Berz..  I/ithr.  Granat  v.  Longban  Roihoff,  Afh.,  iii.  329,  1810  ;  Rothoffite  Berz.,  N.  Svst.  Min., 
218,  1819.  Polyadelphite  (fr.  Franklin,  N.  J.)  ThQin.,  Min.  i,  154,  1836.  Jelletitc  (fr.  Mt.  Ro^ia)  Ap- 
John,  J.  G.  Soc.,  Dublin,  v.  119,  1853.  Yttergranat  (fr.  Norway)  Bergemann,  Sitz.  Ges.  Bonn.,  July, 
1854.)  Colors  various,  including  wine-,  topaz-,  and  greenish-yellow  (topazolite),  apple-green;  brown- 
ish-red, browniyh-yellow ;  grayish-green,  dark  green;  brown;  grayish-black,  black.    G  =3-»i4— 4. 

Named  Andradiie  by  the  author  after  the  Portuguese  mineralogist,  d'Audrada.  who  deseribeii 
and  named  the  first  of  the  included  subvarieties,  Allochroite.  The  included  kinds  vary  so  widelj 
ia  color  and  other  respects  that  no  one  of  the  names  in  use  will  serve  for  the  group. 
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Chemically  there  are  the  following  subvarieties:  1.  Simple  Lhne  frongamel  in  which  the  pro- 
toxyds  are  wholly  or  almost  wliolly  lime.  Includes:  (a)  TopazoUie,  having  the  color  and  trans- 
parency of  topaz,  and  also  sometimes  green  ;  although  resembling  essonite,  Damour  has  Ehown 
that  it  belongs  here,  {b)  CoUyphonittf^  a  coarse  granular  kind,  brownish-yellow  to  dark  reddish- 
brown  in  color,  resinous  in  lustre,  and  usually  witii  iridescent  hues ;  named  after  the  resin  colophony. 
(c)  Melaniie  (named  from  /itAus,  h'acki,  black,  either  dull  or  lustrous ;  but  all  black  garnet  is  not  here 
included.  Fyreneite  is  grayish-black  melanite :  the  original  afforded  Vauquelin  4  p.  c.  of  water, 
and  was  iridescent,  indicating  incipient  alteration,  (d)  Dark  green  garnet,  not  distinguishable 
from  some  allochroite,  except  by  chemical  trials.  Jdlttite  is  green  garnet,  light  or  dark,  and  yel- 
lowish-green, from  the  moraine  of  the  Findel  glacier  near  Zermatt,  Mt.  Rosa;  named  alter 
Jellet.  one  of  the  describers  of  it. 

Cald^nte^  a  mineral  from  Nepaul,  India,  is  said  to  be  nothing  but  massive  garnet ;  but  whether 
belongiug  to  this  group  or  not  is  not  stated. 

2.  Jfaugavesian  Liiue'Irongamef.  (a)  Roihoffi.te.  The  original  allochroUe  was  a  manganesian 
irougaruet  of  brown  or  reddish-brown  color,  and  of  ilne-grained  massive  structure.  The  Roth- 
Olfite,  from  Longban,  first  analyzed  by  RothoflT,  is  similar,  with  the  color  yellowish-brown 
to  liver-brown.  Other  common  kinds  of  manganesian  irongamet  arc  light  and  dark,  dusky  green 
and  black,  and  often  in  crystals.  Thomson's  Polyadelp?iite  was  a  massive  brownish-yellow  kind, 
from  Franklin,  N.  J  (anaL  66,  67).  The  same  locality  affords  another  in  dark  green  crystals, 
containing  still  more  manganese. 

(b)  Aplome  has  its  dodecahedral  faces  striated  parallel  to  the  shorter  diagonal^  whence  Haiiy 
inferred  that  the  ftindamental  form  was  the  cube;  and  as  this  fonn  is  simpler  than  the  dodecahe- 
dron, he  gave  it  a  name  derived  from  'ur^ooi  simple.  Color  of  the  original  aplome  (of  unknown 
locality)  dark  brown ;  also  found  yellowish-green  and  brownish-green  at  Schwarzenberg  in  Saxony, 
and  on  the  Lena  in  Siberia. 

3.  Ytiri/erous  Lime-Irongamei ;  Yttergamei.  Contains  several  p.  c.  of  yttria  (anal.  75);  G.=8'88, 
Bergeinann ;  B.B.  infusible. 

Analyses  :  47,  Hisiuger  (Jahresb.,  ii.  101) ;  48,  Seybert  (Am.  J.  Sci ,  v.  118) ;  49,  Karsten  (1.  c.) ; 
5n.  Bredberg  (Ak.  11.  Stockh.,  1822,  i.  63);  51,  Bucholz  (Scherer's  N.  J.,  iv.  172);  62-57,  Wacht- 
meister  (1.  c);  5«,  Thomson  (Ann.  Lye.  N.  Y.,  iii.  9,  1829);  59,  Vauquelin  (J.  de  Phys,  1.  94); 
60,  Klaproth  (Beitr,  v.  108);  61,  Karsten  (1.  c);  62,  Damour  (L'lnstitut,  No.  1198,  Dec. 
1^50);  63,  Ebelmen  (Ann.  d.  Al ,  IV.  vu.  19);  64,  W.  Fisher  (Am.  J.  Sci.,  II  ix.  84);  65,  Bahr(J. 
pr.  Ch.,  liii.  :U2);  60,  Weber  (Ramm  5th  Suppl.,  193);  67,  Baumann  (ib.);  68,  D.  Forbes  (Edinb. 
N.  Ph.  J.,  II.  iii.);  rt9.  70,  N.  v.  Ivanof  (Koksch  Min.  Russl,  iii  79);  71,  Tschermak  (Jahresb., 
1860,  766);  72,  E.  K.  Granqvist  (Koksch  Min.  Russl.,  iii.  32);  7.3,  A.  Stroraeyer  (Jahresb.  Han- 
over, xiii.  2:^,  1864);  74,  Rose  (Karst.  Tab.,  3i);  75,  Bergeraann  (Sitz.  Ges.  Bonn,  July,  1854); 
76,  Wright  (J.  G.  Soc.,  Dubliu,  v.  1 19,  Ann.  d.  M.,  V.  iii.  707) ;  77,  Damour (L  c.) ;  78,  v.  Merz  (Nat. 
Ges.  Zurich,  vi.);  79,  Karavaief  (Koksch.  Aliu.  Russl.,  iii.  34); 


Si 


3tl       Pe       ^e     iiln     Mg      Ca 


47. 

Westmanland 

37-55 

31-35 

—.^ 

470 

.^.— 

48. 

Willsboro',  Coloph. 

SS'OO 

6-00 

28-OG* 

49. 

Schwarzenberg,  gn. 

36-85 

405 

2535 

^— 

0-95 

50. 

Sal  a 

36-02 

7-53 

22-18 



— _ 

1-95 

51. 

Thuringia,  brovm 

34*00 

2-00 

27-84 

— ~ 

315 

52. 

Longban,  yio. 

35-10 

•29-10 

— — 

7-03 

53. 

Altcnau,  Aplome 

35-64 

30-00 

— — 

8-02 

_— 

64. 

llesselkulla,  bn. 

37-99 

2-71 

28-53 

1-62 

55. 

gn. 

38-13 

7-32 

19-42 

— — 

3  30 

56. 

Arendal,  bnh.-bk. 

40-20 

6-95 

20-50 

4-00 

— .. 

57. 

Vesuvius,  hn. 

3993 

13-45 

10-95 

8-35 

1-40 

58. 

Frnnklin,  N.  J.,  bn. 

33-72 

7-97 

17-64* 

—— 

16-70 

59. 

Frascati,  blacky  Mel. 

34-0 

6-4 

25-5 

60. 

u               a 

85-5 

6-0 

260» 

61. 

ii                it 

84-60 

4-55 

2815 

0-65 

6.'. 

i(                t( 

85-84 

6-24 

2:V12 

•-— . 

1-04 

6:^.. 

Beaujeu      " 

36-45 

206 

29-48 

..1.- 

0-28 

0-06 

64. 

Franconia,  N.  H.,  bk. 

38-85 

2815 

(>5. 

Gustafsberg,  G.-3-6 

37-80 

11-18 

15-H6 

497 

0-13 

tr. 

66. 

Pohjad^dphite 

34-8:S 

112 

28-73 

882 

1-42 

67. 

(I 

85-47 

3-10 

28-55 

5-41 

213 

68. 

Stokoe,  green          (f 

)  84-40 

9-46 

20-43 

2-40 

tr. 

26-74=100-84  Hisinger. 
29  00,  fl  0-33=101  39  Seyb 
32-32=99-52  Karsten. 
31-80=100-03  Bredberg. 
30-75,  It,  Cu  4-25  Bucholz. 
26-91,  R  0-93=99-17  Wacht. 
29-21,  l5[  2-35  Wacht. 
80-74=100-59  Wacht. 
31-65=90-82  Wacht 
29-48=101-13  Wacht. 
31-66=100-94  Wacht. 
25-88,  II  0-08=101-99  T. 
33-0=98-9  VauquoUn. 
32-5,  ^n  0-4=100  4  Klapr. 
81-80=99-75  Karsten. 
82-72,  fi  104=100  Damour. 
80-76,  ign.  0  96  Ebelmen. 
32-00=99  Fisher. 
30-28=100-02  Bahr. 
24-05=98-97  Wober. 
26-74=101-40  Baumann. 
81-38,  ]S"a  &  loss  1-93=100  P 
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30-9«=  100-28  Ivanof. 
.sl07  =  ii9-63  Tvaiiof. 
30-=H)l  Tscrliermak. 
H0-78=10«  24  Granqvist. 
33-30,  ti  3-1 9=lnO  Strom. 
8000= 96 75  Rose. 
2604,  Y  fi-C6=99*24  Berge. 
28-61  =  100-11  Wright. 
32-14=100  Damour. 
82-38=l()006  Mere. 
32-50=100-72  Karavaief. 

In  anal.  52,  G.=3-965;  anal.  68,  G.=3-871 ;  anaL  56,  G.=3-665;  anaL  68,  G.  =  3-G4,  fVom  the 
Brevigfiord  with  brevicite;  anal.  09,  G.=3-708;  anal.  71,  G.=3*72,  in  serpentine;  anal.  73  was 
made  on  a  mmeral  erroneously  called  schorlamite;  anaL  75,  G.=3'88,  1I.=5 ;  anaL  77,  G.=8*86. 

F.  Lime-Magnesia  Trongamei:  Bbedbeugite.  A  variety  fVom  Sala,  Sweden,  is  here  included. 
Formula  (^  6a'+i  fig*)"  Bi'-f  Fo'  Si"=Silica  372,  peroxyd  of  iron  331,  magnesia  12-4,  lime  17*3 
=  1  Oo.  It  corresponds  under  Irongarnot  nearly  to  aplome  under  Alumluagamct.  Analysis  by 
Bredberg  (Ak.  H.  Stockh.,  L  6.3,  1822): 


69.  Schischimsk  Mts. 

86-21 

tr. 

8411 

tr. 

70.  Achmatovsk 

37-22 

604 

24-81 

tr. 

0-49 

7 1 .  Dobychau,  green 

38 

3 

28 

— .     — . 

2 

72.  Pitkaranta,  bnh.'gn. 

37-79 

12-39 

21-45 

0  83 

78.  Arkansas 

31-25 

31-80 

- — 

0-46 

74.  Drammen,  Allochr. 

37  00 

5  00 

18-50 

6-25 

— — 

76    Norway,  &A-.,  yUr\f, 

34-94 

ir. 

30-01 

1-09 

0-50 

76.  Mt.  Rosa,  JtMite,  gn. 

38-09 

88-41 

77.  Zermatt,       '' botUe-gn 

.  3rt-03 

124 

30-05 

0-54 

78.         •*            "  light  gn. 

36-24 

0-56 

30-53 

0-85 

79.  Bosgolovsk,  ywfu-bn. 

36-37 

0-53 

31-49 

0-29 

0-54 

^Vf 


80.  Sala 


Si 
86-78 


Xl  Fe  fig  Ca 

2-78         25-83         12-44         21-79=99-57 


G.  Lime  Chromegamet;  Ouvarovitb.  (Uwnro%vit  ITess.y  Poprg.,  xxiv.  388,  1882  )  A  silicate 
Df  lime  and  sesquioxyd  of  chromium.     Formula  (^  Oa'  +  ^  <^'ri*  Si^=(Ca')' Si' -|-<^r' Si*. 

In  the  Ural  variety,  a  fourth  of  the  oxyd  of  chromium  is  replaced  by  alumina ;  that  is,  Xl :  ^r 
=1 :  8  nearly.  Color  emerald-green.  H.=7-5.  G.=8  4l— :if)-2.  B.B,  infusible ;  with  borax  a 
3lenr  chrome-green  glass.  Named  after  the  Russian  minister,  Uvarof.  Analyses:  81,  Komoneo 
(Verb.  min.  Ges.  St.  Pet,  1841,  55);  82,  Erdmann  iJahresb.,  xxiii.  291,  Ramm.  Min.  Ch.,  697); 
88,  Damour  (L'lnstitut^  1856,  No.  1198);  84,  T.  S.  Hunt  (Rep.  G.  Can.,  1863,  497): 

Ca 

30  34,  It  1-01  =  100-42  KL 

31-G:{,  Ou  ir.  =  0'J-oS  E. 
33-3'J  =  98-50  Damour. 
33-20,  II  0-30  =  'JU-G3  11. 


i^i 

XI 

Po 

«r 

to 

fig 

81. 

Bissersk 

37-11 

5-83 

■ 

22-54 

2  44 

1-10 

82. 

<i 

3G-0:? 

5GS 

1-9G 

21-84 

1  54 

83. 

(( 

35-.-.7 

G"2() 

23-45-^ 

— — 

84. 

Orford,  Can. 

aO-G5 

17-50 



0-20 

4-97 

0-81 

*  Includes  some 

re   0  . 

Garnet  usually  contains  no  water,  or  only  a  trace  of  it,  and  tluis  difiers  from  the  related 
Hlocrase  Tlie  grossularite  from  "Wihil  afforclcd  G.  Mapnus  only  0-12  p.  c. ;  the  cinnamon-stoue 
of  Ala,  0-25— 0*;i4;  the  almancUno  ot  Slatoust,  none  (Pog-^.,  xcvi.  347). 

In  jewelry,  the  lighter  clear  garnets  are  ollen  called  hyacinth.  The  yellowish  is  the  Jarinta  la 
hella;  a  yeUowisli  crimson,  the  Guarnaca'uo ;  and  anotiitT  very  similar,  VeDntillr,  or  IJyacinth- 
Garnet;  the  red,  with  a  violet  tinge,  JinlnnO'di-rocca,  and  also  Grenat  Syrian  (from  Syriam  iu 
Pegu),  and  probably  the  AiiitViystizi.mits  of  Pliny.  The  deep  and  clear  red.  like  IJurgnndy  wine 
in  shade,  is  the  Irne  preciou-'i  yarntU  which  is  either  pyrope  or  ahnandite.  The  ancient  name 
atOoai,  meaning  a  hamiroj  coal,  alludes  to  tlie  internal  lire-likc  color  and  reflection,  and  was 
applied  al.no  to  some  ruby.  Tiie  Lutia  name  carbuncalus,  from  carbo,  coal^  has  the  same  significa- 
tion. 

Pyr.,  etc. — Most  varieties  fuse  easily  to  a  light-brown  or  black  glass;  F.=3  in  almandite, 
Bpessartite,  grossularite,  and  allochroite:  :V5  in  pyrope;  but  ouvarovite,  llie  elirnnie-garnet  from 
Canada  (No.  84  included),  is  almost  infusible,  F.  =  G.  Allochroite  and  almandite  fuse  to  a  mag- 
netic globule.  Reactions  with  the  lluxes  vary  with  tlie  bases.  Ahiiost  all  kinds  react  for  iron; 
Btrong  !iianganese  reaction  in  s|>essartite,  and  less  marked  in  other  vaiieties;  a  chroiniurn  reac- 
tion iu  ouvaros'ite,  and  in  most  pyrope.  Some  varieties  are  partially  decompose<i  by  acids ;  all 
except  ouvarovite  are  alter  ignition  decomposed  by  muriatic  arid,  and  generally  with  separation 
of  ^^elatinous  silica.     Decomposed  on  fusion  with  alkaline  carbonati'S. 

A  brownish-red  Arentlal  garnet,  lun'ing  (i.  =  4"058,  was  reduced  by  heating  to  G.=4-046,  and 
by  fusion  to  o-5'.'G  — :i-204,  Church;  and  a  Ceylon  essonite,  having  G.  =  ;VGG6,  had  G.  =  3-G82 
after  healing  to  .ncipient  fusion.  Church. 

Obs. — Garnet  crystals  are  very  common  in  mica  schist,  gneiss,  syenitic  gneiss  and  hornblende 
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end  .lilorite  schist ;  they  occur  often,  also,  in  granite,  sycnito,  crystalline  liraestone,  somotimei 
u  serpentine,  and  occasionally  in  trap  and  volcanic  tufa  and  lava. 

Garnet  is  sometimes  found  in  the  massive  form  a?  a  prominent  constituent  of  a  rock.  A  white 
variety  (lime-alurainagaruet)  occurs,  forming,  with  a  little  serpentine,  a  whitish  garnet  rock  at 
Orford  in  Canada,  having  G.=3-5-2— 3*i>3.  A  similar  gamet-ftlsite  exists  in  liayrouth  in 
Bavaria.  At  St.  Fran<;ois  in  Canada  tliere  is  a  yeliowish-white  and  green isii- white  garnet  rock, 
consistin^r  of  the  same  garnet  along  with  pyroxene,  in  the  proportion,  acH»rding  to  T.  S  Hunt,  of 
67*ri  of  the  former  to  40-71  of  the  latter,  having  G.= 3*33,  and  aflbrding  on  analysis,  Si  44*85, 
Al  10*76,  Pc  3-jO,  \lg  5-24,  Ca  34*38,  ign.  1-I0  =  9y.')8  {Rep,  G.  Can.,  18Gb,  41)0).  Eclogyte  is  a 
garnel-euphotide,  consisting  of  a  massive  reddish  garnet  and  grass-green  smaragdite  or  omphacite. 
These  garnet  rocks  are  all  very  tough  as  well  as  heavy  rocks. 

Many  foreign  locaUties  of  garnet  have  been  mentioned  in  the  preceding  pages,  under  the  head 
of  cnmpositioa  and  varieties.  The  best  cianainori'slone  oomes  from  Ceylon,  in  gneiss ;  Malsjo  in 
Wermland,  in  crysUilline  limestone ;  on  the  Mussa-Alp  in  Piedmont,  with  clinochlore  and  diopside, 
where  the  crystals  present  the  planes  I,  2-2,  i-2,  ^,  3-f,0,  1;  at  Mittaghorn,  in  Switzerland,  with 
the  same  minerals,  reddish-brown  in  color,  and  having  sometimes  the  planes  t-2  and  ^  with  /  and 
2-2  ;  pale  isabella-yollow  at  Auerbach,  with  the  planes  2-2,  /,  8- J,  t-2,  i-| ;  a  brownish  variety 
[romanzovite)  at  Kimito  in  Finland  A  lioneyyellow  garnet  in  octafiedrons  OvXiurs  in  Elba.  Grossu- 
larite  of  pale  greenish  color,  comes  from  the  banks  of  the  Wilui  in  Si'^ria,  in  serpentine  with 
idocrase,  and  from  Cziklowa,  in  the  Bannat ;  in  white  or  colorless  crystals  in  Tellemark,  in  Norway, 
and  the  Schischimskaja  Gora,  in  the  Ural ;  also  whitish  in  a  resinopal  pseudomorph  after  coral  in 
Van  Diemen's  Land.  Emerald-green  cryst'ils  are  found  at  Dobsclmu  in  Hungary.  Alotandite  or 
precious  garnet  comes  in  fine  crystals  from  Ceylon,  Pegu,  Brazil,  and  Greenland.  Common 
garnet  is  found  in  dodecahedrons  '^  to  4  inches  through  at  Fahlun  in  Sweden,  Arendal  and 
Kongsberg  iu  Norway,  and  the  Zillerthal.  AUochroite,  an  apple-green  and.  yellowish  variety,  of 
different  shades,  occurs  at  Zennatt  in  Valais,  in  geodes  of  crystals  in  chlorite  schist ;  brilliant 
black  crystals  {melaniie)  and  also  i)rown,  at  Vesuvius  on  Somma ;  and  in  a  volcanic  tufa  at  Fras- 
cati  near  liome ;  peak  Espada  and  that  of  Ereslids  near  Bareges  in  the  Hautes-Pyrenees  (Pijrtn»- 
lie).  Aplome  occurs  in  yellowish  and  brownisli-green  crystals  at  Schwarzenberg  in  Saxony,  and 
on  the  boniers  of  the  Ijcna  in  Siberia.  Spes-mrtite  at  Spossart  near  Aschaffcnburg  in  Bavaria ; 
in  the  white  feldspar  of  the  granite  of  Elba,  at  St.  Marcel,  Piedmont,  in  pegmatite  at  Vilate  near 
Chanteloubo,  llaute-Vienne ;  at  Broddbo,  near  Fahlun,  in  Sweden;  in  a  porphyritic  trap,  near 
Ilefohl  in  the  llarz.  Pyrope  occurs  in  trap,  tufa,  and  in  the  sands  of  the  region,  near  Meronitz, 
Trziblitz,  and  Podsedlitz,  in  Bohemia,  where  alone  the  variety  used  as  a  gem  is  obtained ;  also 
at  Zoblitz  in  Saxony,  and  the  valley  of  Krems  in  Bohemia,  in  a  serpentine  rock.  Ouvafuviie 
is  found  at  Saranovskaja  near  Bissersk,  in  the  vicinity  of  Kyschtimsk,  Urals,  hning  cavities  or 
fissun's  in  chromic  iron ;  at  Ilaule,  in  Rupshu,  on  chromite. 

Near  Cauterets,  the  Hautes-Pyrenees,  large  crystals  of  brown  garnet  have  a  nucleus,  easily 
separable,  of  dull  green  crystallized  idocrase ;  the  containing  rock  is  a  compact  gray  limestone. 

In  N.  America  in  Maiite^  beautiful  yellow  crystals  or  cinnamon-stone  (with  idocrase)  at  Par- 
eonsrtold,  Phippsburg,  and  Rumford;  manganesian  garnet  at  Phippsburg,  as  well  as  the  finest 
yeliow  garnet  in  Maine  ;  in  nii«-A  slate  near  the  bridge  at  Windham,  with  stanrotide  ;  in  granite 
veins  at  Streaked  Mountain,  along  with  beryl;  in  large  reddish-brown  crystals  at  Buckfield.  on 
the  estates  of  Mr.  Wat<?rinan  and  Mr.  Lowe ;  handsome  red  garnets  at  Brunswick.  In  N.  Hamp., 
at  Hanover,  small  clear  crystals  iu  syenitic  gneiss ;  blood-red  dodecahedrons  at  Franconia,  in  geodes 
in  massive  garnet,  with  calcite  and  magnetic  iron ;  at  Haverhill,  in  chlorite,  some  1  \  iu. ;  at  War- 
ren, beautiful  cinnamon  garnets  with  green  pyroxene ;  at  Unity,  on  the  estate  of  J.  Neal,  with  actin- 
olit«  and  magnetite,  and  at  Lisbon,  near  Miuk  Pond,  in  mica  slate  with  staurolite;  at  Grafton,  ^  to 

1  in.  in  diameter.  In  Vermont,  at  New  Fane,  large  crystals  in  chlorite  slate:  also  at  Cabot  and 
Cavendish.  In  Mass.,  at  Carlisle,  gi^odes  of  transpareut  cinnamon-brown  crystals  similar  to  liguro 
14,  with  sc.ipolite  in  lunestone;  at  Boxborough,  similar  but  less  remarkable  sp.'cimens ;  also  in 
gneiss  at  Brooktield  and  Brimfield;  massive  with  epidoteat  Newbury,  and  in  crystal?  at  Bedford, 
Chestertield,  with  the  Cuinmiugton  kyanito,  and  at  the  beryl  locality  of  Barre.  In  i'onn.,  trapezo- 
hedrons.  \  -1  in.,  in  mica  slate,  at  Reading  and  Monroe ;  at  Haddam,  ib.  of  manganesian  garnet,  often 

2  iu.  througii,  with  chrysoberyl;  at  Midllctown  feldspar  quarry,  with  octahedral  f;\ces(Shepard);  at 
Lyme,  large  blackish-brown  cr/st;ds  in  limestone.  In  A^.  York,  in  mica  slate,  iu  Dover,  Duchess  Co., 
.«mall ;  at  Rojfor's  Rock,  crystallized  and  massive,  and  colophonite  of  yellow,  brown,  and  red 
colors,  abundant;  brown  crysUds  at  Crown  Point,  Essex  Co.;  colophonite  as  a  large  vein  iu 
gneiss  at  WilLsboro,  Ecsex  Co,  witli  wollastonite  and  green  coccolite,  and  also  at  Lewis,  10  m. 
.^outh  of  Keeseville;  iu  Middletowu,  Delaware  Co.,  large  brown  cryst  ;  a  cinnamon  variety,  crys- 
tallized and  massive,  at  Amity ;  on  the  Croton  aqueduct,  near  Youkers,  in  small  rounded  crystals, 
aud  a  beautiful  massive  variety — the  latter,  when  polished,  forms  a  beautiful  gem.  Iu  A''.  Jersey ^ 
at  Franklin,  black,  brown,  yellow,  red,  and  green  dodeeahedral  garnets ;  also  near  the  Franklin 
furnace.  In  Pean.,  in  Chester  Co.,  at  Pennsbury,  fine  dark  brown  crystals  with  polished  faces,  in 
graniDe ;  near  Knauertown,  at  Keims'  mine,  in  handsome  lustrous  crystals ;  at  Chest^^r,  brown ; 
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in  Concord,  on  Green's  Oreek.resemUii^pjropa;  in  Lriperville,  red ;  at  Mineral  niHifiae-bfOWB; 
ut  Wnrroa,  blsck.  In  Ltlarpare,  ciDnnnion'Stone  in  trapczoliedronH,  at  DickBoii's  quurry,  I  m. 
from  Wilminfjton.  Also  at  Knife  rapida  ou  the  lliBalsaippi  In  Cali/vnua,  peea  with  ooHWi 
ore,  Hope  VaJlef,  El  Doradu  Co.,  on  Hogere'  ctaim ;  alno  with  rapper  ore  in  Los  Angdus  Co^  in 
Ml  Meadows;  ouvaroritc,  in  CTTHtals  on  chromitc.  at  New  Idria;  in  Alaska,  in  large  tntpoMA^ 
droD^,  near  Stiekeen  river  ;  pjTope,  near  Santa  Ff,  New  Uezioo. 

Id  Caiiaiii,  Ht  Mflrmora,  dark-red;  at  Gronrille,  a  dnnamon-stoDe  j  an  eoierald-greon  p^rollla 
(mrnet,  ocntuinm^  C  to  T  p.  c  of  oiyd  of  elirooie,  in  Orford.  Canada,  in  grnnalar  niHBSc-B  and  ilniMS 
of  minute  Irsusparent  dodecahedral  crjrBldle,  witli  miUerito  and  caleile  (anal  82);  and  in  tbt 
same  vidnily  largo  tannamon-red  and  yoUowiah  crystals  of  gomot  along  witli  pjroMne. 

The  ciiiuiimcin-Btoiie  rrom  Ceytoii  (called  lij-acinlh)  and  tlio  predous  garnet  are  need  as  Kama 
when  large,  Snelir  colored,  and  transparent  Tlie  stone  \a  cut  quite  thin,  on  aeeoiint  of  the  deptb 
of  eolor,  nilh  a  pavilion  cut  bciow,  and  a  broad  table  above  bordered  n'itb  sniall  fncetx.  An 
octa^liul  garnst  measuring  Si  lined  bj  6^  ba»  sold  Tot  near  $700.  Fulveriied  garnet  is  KMIW- 
Umn  amplojed  aa  a  aubfUtote  Ibr  ommj. 

AIL — Oarnata  coDtdnlng  protoiTd  of  iroa  often  becotne  rasty  and  tHalntegratod  thron;^  tbe 
c^dation  of  the  tnm,  aitd  Mmetiniea  are  altored,  mora  or  laaa  oomplstetr,  to  liraomle,  magtttlUe, 
or  ktmatile.    The  adloii  oTiratera  onntalnbg  ttmcca  of  carbonic  at^d  and  carbonate*  and  ailluatea 


Id  aalntion,  lemlta  in  tha  lame  ebanffea  nearly  aa  with  prrosene,  producing  at  different  ti 
kai,  or  alteralicn,  of  bauee,  or  by  a  rbrtfaer  ctiauge  and  ttie  addition  of  water,  ilMilile,  «erpenlM^ 
diiorile.    The  lime  in  the  Uine  nmela  maj  bo  taken  up  by  the  carbouio  add  of  the  waters ;  and 


If  magneeia  la  combined  witli  &o  cartwnic  acid  (fonning  a  bicarbonate!,  it  may  take  the  plaoe  of 
the  lime,  and  tliuB  give  riie  to  a  wrpenlfiw  or  tieatile  pfeudomorph,  or  to  a  tMoriit,  if  the  inni  partlf 
remains.  AlkaHne  oarbonalea  Mddooi  pioduoe  the  (Pangea,  for  alkaline  paeudomorpha  are  rare. 
An  axceu  of  aUioa  ia  to  be  azpectad  in  analyBea,  aooording  to  Biacho^  ainoe  part  of  the  baaea  ara 
often  loat  tUrtnifi^  ludpient  uh»ng«.  Quarto  bIbo  occuri  with  tlie  form  of  garnet 
'  TnMb  Waehlmeister  found  in  a  Oyatalliaed,  reddlili-brown  garue^  haTiug  O.sS'SSI,  from 
•""  -  me  in  N<Hiray,  Tliid)  waa  partlr  penetoated  by  a  whitish  mineral,  ^  GS'll,  Xl  1803, 
Mu  1-T4,  Ca  0-71=101-19,  in  which  there  la  a  dafideoey  of  basea,  or  what  la  equivalent, 
oftiUaa,  tiia  oxygen  ratio  of  baws  and  allies  bang  I  :l-7,  inateadof  1: 1.    SoniUfbond 


ta  331M,  Mu  1-T4,  Ca  0-71=101-19,  k  Mich  there  U  a  dafideoey  of  basea,  or  what  la  equivalent, 
•naxeeei  oftiUaa,  tiia  oxygen  ratio  of  baws  and  allies  bang  I  :l-7,  inaleadof  1: 1.  SoniUfbond 
In  Vnelanite  fhun  Kaiieratohl,  SiU-BO,  iltl  11-00,  Fe  11-83,  Ca  3310,  Hg  2-00,  fa  1-16,  fin  0-70 


silOl-09,  giving  for  the  oxygen  ratio  ofbaaea  and  ilUea  It  1-34  Sthamer  obtained  for  a  vaaaive 
garnet  <^a  dark  grayisti-gTeM)  color,  from  ICiaak,  having  a  aerpentdne-tike  nucleua,  Si46'lt,  £l 
13i)9,  Pe  13-19,  Ou  30-38,  Ag  7-30=90-08,  giving  for  the  oxygen  ratio  of  baaea  and  allies  1:  1-3. 
^rropo  occura  altered  to  ta!o  at  its  sevwal  localities.  A  serpentine  paeudomorph  after  game^ 
from  Schwarwnbe^  in  Saxony,  afforded  Eerateu  Si  31-24,  Hg  SS'38,  Fe  3-38,  iia  irtl,  Na  0-30, 
fi  with  some  bitumen  IU-H2,  magnetic  iron  l7-aO=:9»'78=:8a-28  serpentine  and  17-50  magnedo 

Some  gametB  effervesce  with  acids,  from  the  presence  of  carbonate  of  lime,  wiiich  thej  have  re* 
oeived  probably  through  the  action  of  waters  holding  carbonie  acid  or  btcarbonatea  in  solution,  as, 
for  example,  a  black  gamet  from  Arcndal,  Nom'ay,  which  contains  both  calcite  and  epidole ;  and 
orysCola  from  Tvedestrand,  wliicb  are  wholly  calcite  within,  there  being  but  a  thin  crust  of 
gamet. 

Arti£— Melaoite  garnets  have  been  obtained  in  a  porous  glass  proceeding  from  the  fusion  of 
jdocrase  (Klaproth),  and  also  of  a  melanile  from  Fraacati  (v.  Koljell).  Miller  mentions  tlio  occur- 
rence of  garnet  in  cryatals  as  a  Aimace  product.  Daubrte  and  Stiider  state  thst  crystals  of  garnet 
may  be  made  by  fusing  together  the  constituents.  Mitscherlich  has  also  obtained  garuets  arti- 
Bcially  (Ann.  Ch.  Phys.,  ixii.  219). 

TarroiUTB  of  Woibye,  a  hydrous  species,  ia  probably  related  in  composition,  as  it  (a  in  form,  to 
gamet  and  helvin ;  it  appears  to  give,  although  a  seaquioiyd  silicate,  the  garnet  oxygen  ratio  I  :  I. 
See  description  under  Htdbods  Siucaibs. 


272.  ZniOON.  AnyiOpr,!  (^Lyncurium)?  Theephr.  [Pliny  knew  of  no  stone  of  the  name  Lyn- 
oiirium,  xxxvL  13.]  ChryaolithosT  pL,  Win.,  iiiviL  *2;  MelichryEoa?  ib.,  15;  CrateritiaTib, 
06.  NotChrysolithos  (Qemmarii  bodle  etiam  Hyacintbum  vocant)  Oerm.  Jacinth,  Agric,  Fcm., 
295,  Interpr.,  464,  1546.  Kot  Byadothns  Wall,  12\,  VIM.  Jargon  (in  note  acknowledging 
ignorauco  of  it)  CrrmA,  i'l,  17S8.  Jargon,  Topazina  pt  (clarus  hyalious,  var./),  Wall.,  240^ 
1773.    Grenat  d  prisma  quadrilat^re,  etc.,  Hyacinte  (f>.  Expailly)  Fa^}a3,  Viv.,  137,  and  Errata, 

.  1172.    Hyadnlo  pt.  (var.  1 ;  an^  and  flga.  given)  [rest  Idooraae,  Ueionite,  Harmotome]  dt 
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Lak,  Crist,  1178,  ii.  1783 ;  DJamaut  brut,  ou  Jarpin  de  Coylan,  ib„  ii.  239,  1T83.  Ztrran  (ft 
Ceylon)  Wern.,  178:i;  Karilen,  Lempo  Mi^,,  it.  9^,  1787.  ZireonfaSilicata  of  ZIRCOXIA)  A'/apr, 
Schrid-Nat.  Ft.  Berl.,  ii.  1T89,  Beitr.,  i.  20.1.  Zirconito.  OalrHnitareitt.,.Uib.,  1830,  Char,  183?. 
Calyplolite  SAep..  Am.  J.  Sd.,  II.  liL  ;iO,  1831.  EDgelbardit  E.  v.  Eo/mann,  Eokec'li.  Ilia, 
KuHSl.,  iii.  ISO.  1858. 

Tetni^onal.     OAl-i=UT'  22' ;  a=0-640373.    Observed  planes :  f?  very 
rare ;  prisms  /,  i-i ;  octtiliedral  1,  2,  3,  1-i ;  zirconoid,  3-3,  4^,  5-5. 


/A  1=132°  10' 
/A  2=151  5J 
/A  3  =  159  4Si 
/aW=112    25 


t-»Al=118°  20' 
i4Al-i=122  38 
t-iA3-3=148  lej 

WA44=155    8 


lAl,  pjr.,=123°  19J' 
lAl,  bas.,=S4    19  J 
1-iAl-i,  pyr.,=135    10 
lAl-t=151    39i. 


Faces  of  pyramids  sometimeB  convex.   Cleavage :  /imperfect,  I  less  dis- 
tinct.    Also  in  irregular  fonna  and  grains, 


Got.  of  Tomslc.  .        OraL  Saualpe. 

H.  =  7'5.  G.=4'05— 4-75.  Lustre  adamantine.  Colorless,  pale  yellow- 
ish, grayish,  yellowish-green,  brownish-yellow,  reddish-brown.  Streak  an- 
colored.  Transparent  to  sub  translucent  and  opaque.  Fracture  conchoidal, 
brilliant.     Double  refraction  strong,  positive, 

Vw. — Theooloilessatid  jellQwiaboramokjzltconaorOeTloahaTetiierebomitDngodled/ivvM* 
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257 


In  jewelry,  in  allnsUm  to  the  fact  that  while  Teaembling  the  diamond  in  laatre,  they  were  oompmi 
tively  worthless ;  ami  tlicnoe  came  the  name  tircon.    Tlie  browniah,  orouge,  and  reddlah  kindf 

were  called  diEtiuctiTely  kyactniha — a  name  applied  also  in  jewelry 
to  some  topas  and  llglit  colored  garnet  Grystala  like  fig.  2«M  arc 
the  entfdhardUe  of  Ruaaia.  The  cryBtala  flrom  Fredericksvini, 
analysed  by  Berlin*  (anaL  5),  were  by  mistake  Called  Brdmanniie. 
Minute  dark  brown  and  greculah-brown  crystals  Arom  the  chryso- 
beiyl  locality  at  Haddam,  CL,  are  the  ca>yptoliie  of  Shepard,  probably 
an  altered  varietyf  like  ostranitCi  malaoone.  etc.  (aee  beyond)L  F^ 
257  representa,  of  actual  form,  a  crystal  from  Warren  Co.,  K.  z., 
which  is  choannt-browii  about  some  of  the  angles  (as  marked  by  dot- 
ted lines),  and  the  rest  grayish- white ;  others  from  the  region  have 
stripes  of  ODlor  parallel  to  the  edges  of  3-8 ;  the  planes  3-3  and  3  are  in 
part  wanting. 

For  crystals  fVom   Stockholm   G.=4 072— 4222,  Svanberg;    fir. 
Ilmen  Mts^  4599,  4*610,  id.;  fV.  Ceylon, 4*68 ■,  id. ;  4*721,  Cowry; 
fr.  Frodericksvani,  4*2,  Berlin;  from  Duncombe  Ca,  N.  i'.,  -1*007, 
Chandler;  (t.  litchtiekl.  Me ,  4-7,  Qibbe;  ft*.—  ?  4*615—4*71,  Henne- 
berg;  fr.  Grenville,  Canada,  4-625-4-602,  T.  a  Hunt ;  fr.  Reading,  Pa.,  4*596.  WetherilL 

The  crystals  have  but  slight  variations  hi  angle.  Kokscharof  deduced  (Min.  RussL.  iii.  1  Sf*, 
193)  for  the  Ural  crystals  I  Al=l23**  19'  «4"  and  84°  19'  46";  which  agree  very  closely  with 
his  measurements  (i2H'  20'  21")  and  those  for  the  mineral  by  Kupfier  (Frcisschrifl,  etc.),  who 
obtained  12:^  20'  8".  For  the  engelliardite  Kokscharof  obtained  8^*^  2^45  '.  H.  Dauber  found 
for  crystaln  from  Miask  123*'  20'  18"  (Pogg.,  cvii.  275,  1859);  from  five  tVom  Pfitsohthal,  123' 
20*  4ti ' ;  ft^m  three  crystals  fr. Frodericksvam,  123**  2i»'  3h  ";  from  a  Ceylon  crystal,  123^  19'  6u". 
Oomp^&  Si=:SUica  33,  zirconia  67=100.  Analyses:  1,  Klaproth  (Beitr.,  v.  126);  2,  Van- 
queliu  (HaOy's  Uin.,  1801);  3,  BerzeUus  (Ak.  H.  Stockh.,  1824;;  4,  Wackemagel  (Ramm.  Min. 
Ch.,  890);  5,  Berlin  (Pogg.,  Izzzviil  162);  6,  Henneberg  (J.  pr.  Ch.,  zxxviiu  5u8);  7,  Yanuzom 
(J.  Ac  Philad.,  iii.  59);  8,  a  F.  Chandler  (Am.  J.  ScL,  11.  xxiv.  131);  9,  W.  Gibbs  (Pogg.,  Ixxl 
559);  10.  Wetherill  (Trans.  Am.  Phil.  Soc.  PhUad.,  z.  346,  Am.  J.  ScL,  zv.  443) ;  11,  T.  8.  llnnt 
(Am.  J.  Sci.,U.zU.  214): 


Johnsburg,  N.  Y. 


Si 


& 


9. 


e 


1. 

Ceylon 

32-6 

64*5 

1*5 

2. 

"        Hyacinih 

82-0 

64-6 

2*0 

8. 

Expailly 

»3-48 

67*16 

-~ 

4. 

Fredencksvam 

84*56 

66-76 

ir. 

5. 

It 

«3*43 

65*97 

0*70 

6. 

? 

8:V85 

64-81 

1-55 

7. 

Buncombe  Co.,  N.  C. 

32-08 

0707 

_• 

8. 

<i              a            .( 

83*70 

65-30 

0-67 

9. 

Litchfield,  Me. 

35*26 

03-H3 

0-79 

10. 

Reading,  Pa. 

3407 

63-50 

2-02 

11. 

Grenvilie,  brown 

83*7 

67*3 

Ca  d 

=98-5  Klaproth. 

-  =98*5  Vauquelin. 

-  =l()0-64  Berzelius. 

=  101*8  -i  Wackemagel. 

=100- 10  Berlin. 

0-88  =101*09  Henneberg. 

=99-ir>  Vanuxein. 

0*41  =  100*08  Chandler. 

,  undec.  0-X6=99-74  Gibbs. 

0-50=  100-03  WetherilL 

=101-0  Hunt 

Klaproth  discovered  the  earth  zirconia  in  this  species  in  1789  (Beitr.,  i.  2n3). 

P3rr.,  etc — Infusible ;  the  colorless  varieties  arc  unaltered,  the  red  become  colorless,  while 
dark-colored  varieties  are  made  white ;  some  varieties  glow  and  increase  in  density  by  ijjiiition. 
Not  iMjrceptibly  acted  upon  by  salt  of  phosphorus.  In  powder  is  dccompo^sed  when  fused  with 
soda  on  the  platinum  wire,  and  if  the  product  is  dissolved  in  dilute  muriatic  acid  it  pives  the 
orange  color  characteristic  of  zirconia  when  tested  with  turmeric  pai)cr.  Not  acted  upon  by 
aci<l8  except  in  fine  powder  with  concentrated  sulphuric  acid.  Decomposed  by  fusion  with 
alkaline  carlwnates  and  bisulphates. 

G.  before  heating  of  a  Ceylon  zircon,  4*183,  after  heatinir  to  redness,  4*534,  Damour;  but  for 
some  zircons  no  change,  according  to  Church;  trials,  before  and  after,  of  the  liendorson  Co, 
4-575,  4*540;  another,  ib.,  4*665,  4-065;  the  f:xpailly,  4*863,  4*861  ;  the  Frederioksviini,  4*189, 
4()33.     A  phosphoric  glow  after  heating,  and  tlie  gweatest  density  alter  this  glow,  Church. 

Obs. — Occurs  in  cr^  stallinc  roc^ks,  especially  granular  limestone,  chloritic  and  other  schists  ,* 
gneiss,  syenite ;  also  in  granite ;  sometimes  in  iron-ore  beds. 

Zircon-aytmie  is  a  coarse  syeuitic  rock,  contiiiuing  crystals  of  zircon,  with  oligoclase,  aigirine, 
elaeolite,  epidotc.  Crystals  are  common  iu  most  auriferous  sands  (p.  6).  Sometimes  found  m  vol- 
canic rocks. 

Found  iu  alluvial  sands  in  Ceylon :  in  the  gold  regions  of  the  Ural,  near  Miask,  Beresovsk, 
Nowjansk,  etc. ;  at  Laurvig  and  Ilakedal  in  Norway;  at  Areudal  in  Norway,  iu  the  iron-mhies; 
at  Fredericksvaru,  in  zircon-syenite ;  at  Ohlapian  m  Transylvania ;  at  Bilin  in  Bohemia ;  Sebnila 
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in  Saxony ;  Pfltaclithal  in  the  Tyrol ,  at  Expailly.  near  Le  Piiy  in  France ;  in  Auvergne,  in  vol- 
canic tufa;  at  Vesuvius,  with  ryacolite;  in  Scotland,  at  Scalpay,  Isle  of  Harris;  at  Strontian  :n 
Ar^leshire ;  in  the  auriferous  sands  of  tho  Croghan  Kinshela  Mtn.,  Ireland ;  in  Greenland ;  at 
Bantu  Rosa  in  .\ntioquia,  N.  Grenada ;  in  the  gold  regions  of  Australia. 

In  N.  America,  in  Maine,  at  Litchfield ;  at  Mt  Mica  in  Paris ;  Greenwood :  Hebron.  In  Ver- 
mont^ at Middlebury.  In  Conn,,  at  Norwich,  with  Hillimanite,  rare;  at  Haddam  (calyptolite)  in 
minute  crystals.  In  y.  York,  at  Hall's  mine  in  Moriah,  Essex  Co.,  cinnamon-red,  in  a  vein 
of  quartz ;  near  the  outlet  of  Two  Ponds,  Orange  Co.,  with  scapolite,  pyroxene,  and  sphcne,  in 
crystals  sometimes  1  in.  in  length;  on  Deer  Hill,  1  m.  S.E.  of  Canterbury,  in  the  same  Co.,  crys- 
tals abundant  of  a  deep  brownish-red  or  black  color,  and  occasionally  H  in.  in  length ;  in  War- 
wick, at  the  southern  base  of  Mount  Eve,  chocolate-brown  crystals  in  limestone  and  scapolite ; 
near  Amity,  and  also  in  Monroe  and  Cornwall,  at  several  localities,  of  white,  reddish-brown,  clove- 
brown,  and  black  colors ;  at  Diana  in  Lewis  Co.,  in  largo  brown  crystals  sometimes  2  in.  long, 
with  sphene  and  scapolite,  but  rare :  in  St.  LawTcnce  Co.,  with  apatite,  at  Robinson's  in  the  town 
of  Hammond,  near  de  Long's  Mills,  some  ol  the  crystals  1^  in.  long  and  ^  in.  wide,  and  occasion- 
ally containing  a  nucleus  of  carbonate  of  lime;  also  at  Rossie  {form  /,  1,  3);  at  Johnsburg,  in 
Warren  Co.  In  K  Jersey,  at  Franklin ;  at  Trenton  in  gneiss.  In  Fcnn.y  near  Reading,  in  large 
crystals  in  magnetic  iron  ore  ;  at  Easton,  in  taloose  slate.  In  N.  Gar.^  in  Buncombe  Co.,  on  the 
road  from  the  Saluda  Gap  to  Asheville,  upon  the  first  elevation  after  passing  Green  river,  crystals 
found  loose  in  the  soil,  and  imbedded  in  feldspar;  in  the  sands  of  the  gold  washings  of  Mc- 
Dowell Co.  (f.  253).  In  Ca  tfornia,  in  the  auriferous  gravel  of  the  north  fork  of  the  American 
river,  and  elsewhere.     In  Canada,  at  Grenville ;  St.  Jerome ;  Mille  Isles. 

The  name  Hya^inVi  was  uppliod  by  tho  ancients  to  a  bluish-violet  stone,  regarded  as  our  sapphire, 
and  was  derived  from  a  flower  (lily)  go-called  of  this  color.  [In  modern  mineralogy  a  hyactiiih' 
color  is  reddish-orange  with  a  tinge  of  brown.]  Intagh*  of  zircon  are  common  among  ancient  gems, 
and  the  fact  that  the  lyncurium  of  Theophrastus  was,  as  he  says,  used  for  engraved  signets,  while 
at  tho  same  time  electric  on  friction,  and  often  amber-colored,  are  the  principal  evidence  that  it 
was  our  zircon. 

Alt. — Zircon  is  one  of  the  least  alterable  of  minerals,  as  it  contains  no  protoxyds,  and  only  the 
most  insoluble  of  peroxyds.  It  however  passes  to  a  hydrous  state,  and  is  attended  ultimately 
with  a  loss  of  silica  and  the  addition  of  oxyd  of  iron  and  other  impurities  derived  from  infiltrating 
waters.  AvL&rbachiie,  inalacon,  (zrstedUe^  tachyopfiaHUe,  calyptolite,  cyrtolde^  are  probably  altered 
zircon. 

The  following  tetragonal  zircon-like  minerals  are  probably  altered  zircon.  They  afford  B.B. 
more  or  less  water: 

2T2A.  Malacon.  (Makkon  Scheerer,  Pogg.,  Ixii.  436,  1845.)  1  A  1  =  124**  40'  to  124"  57', 
and  .S3  30".  H.=6-5.  G.=3'9— 4047.  Lustre  vitreous  to  subvitreous.  Color  brown,  powder 
reddish-brown  or  uncolored.  From  Hitterue  in  Norway ;  and  Chauteloube,  Haute  Vieime,  occur- 
ring iji  thin  plates,  over  3  to  4  mm.  thick,  and  occasionally  with  crystals  on  their  surface.  Named 
from  /«uX.i*oi,  so/l. 

27_'B.  Cyrtolite.  (Malacone,  Altered  Zircon,  J!  P.  Cook^,  Am.  J.  ScL,  xliiL  228;  Cyrtolite 
ir.  /.  Knowlton,  ib.,  xliv.  224.)  Form  as  in  f  258,  with  the  pyra- 
midal planes  convex.  H.  =  j  — 55;  after  ignition  7  — 75,  Cooke.  258 
(i.  =  :'.-l)8— 4  04,  Cooke;  3  85,  3*97,  Knowlton.  Lustre  somewhat 
adamantine.  Color  brownish-red ;  powder  the  same.  From  Rock- 
port,  Mass ,  in  granite,  with  danalite  and  cryophyllite.  Named 
from  -riproj,  htnL     Mg.  258  from  Cooke. 

A  mineral  found  with  colnml)ito  at  Rosendal,  near  Bjorkboda, 
Finland,  has  been  referred  to  adelphoHte  of  Nordcnskiold  (p.  525), 
but  an  analysis  by  A.  E.  Nordcnskiold  (anal  7)  shows  that  it  is 
au  altered  zircon,  near  nialaeon  or  cyrtohto  ((Efv.  Ak.  Stockh^ 
ISG.i,  -15J,  Pogg.,  cxxii.  615,  18G4). 

27 2C  Tacuyaphaltite.  (Tachyaphaltit  Wtihye,,  Pogg.,  Ixxxviii. 
IGo,  l.S5:i.)  Crystals  like  those  of  zircon,  with  planes  I^  i-i,  and 
two  oetahedrou.s,  one  of  110  and  the  other  of  50".  H.  =  5-5.  G. 
=  '.V{\.    Lustre  submetallic  to  vitreous.    Color  dark  reddish-brown. 

Streak  dirty  yellow.  Subtranslucent.  From  granite  veins  in  gneiss  near  Krageroe  in  Norway, 
with  sphene.  Naujed  from  ri^v^^  qnick,  and  «o.i/\r>s,  the  mineral  flying  readily  from  the  gangue 
when  struck.    Berlin  puts  a  ?  after  ihoria  in  his  analysis  (No.  8). 

272D.  (Erstedite.  (OErstedit /T>rc/<;iammer,  Pogg.,  xxxv.  fi30,  1836.)  1  A  1  =  123"  16f.  H.= 
5*5.  G.=3(J29.  Lustre  splendent  adamantine.  Color  reddish-browu.  From  Arendal  in  Nor- 
way, and  commonly  on  crystals  of  pyroxene.    Named  after  (Ersted. 
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272E.  Attebbachite.  (Auerbachit  Bermann,  J,  pr.  Oh^  IzxiiL  209, 1858.)  1  A  1=122*  43'  knd 
Bh*>  21,  Kokscharof;  86*"  30\  Herm.;  8*7^  Auerhadi.  U.=6'5.  a.  =4*06.  Lustre  greasy  to 
vitreous,  weak.  Cdbr  brownish-gray.  Fnmi  a  sOloeous  schist  in  the  Circle  of  Mariupol,  Dis- 
trict of  AlezondroTsk,  Russia.  Named  after  Dr.  Anerbacb,  by  whom  the  crystals  were  first  studied. 

272F.  Bbaoite  (Farifes  db  Iktha^  Nyt  Mag.  Nat.  xiil  1855).  Occurs  in  imperfect  crystals,  prob- 
ably tetragonal,  in  orthodase,  near  Helle,  Naresto,  Alvo,  and  Askero,  Norway.  H.=6— 0-5; 
G.=5*l$— 5*36 ;  lustre  submetallic;  color  brown;  streak  yellowish-brown;  thin  spliuters  trans- 
lucent Heated  in  glass  tube  decapitates  strongly  and  loses  water.  B  B.  iu  the  platinum  for- 
ceps inAislblo,  but  becomes  yellow;  with  borax,  a  glass  which  is  brownish-yellow  while  hot,  but 
green  and  finally  greenish-yellow  on  cooling.  In  salt  of  phosphorus  a  skeleton  of  silica.  No 
analysis  has  yet  been  made,*  and  the  true  relatious  of  the  species  are  doubtful 

Analyses:  1,  Scheerer  (L  a) ;  2,  Damonr  (Ami.  Ch.  Phys.,  III.  xxiv.);  3,  Hermann  ( J.  pr. 
Chem.,  lilL  32);  4,  J.  P.  Cooke  (I  c.);  6,  6,  Knowlton  (L  a);  7,  A.  K  NordenskiOld  (L  a);  8, 
Berlin  (Pogg.,  Ixxxriii.  160);  9,  Forchhammer  (La);  10,  Hermann  (L  a) : 


1.  Malacanf  Hitter6e 


Si      2i 

31-31  63*40 


Chanteloube  30*87  61*17 

"         IhnenMts.  81*87  59*82 

CfyrialUey  Bockport       27*90  66*93 

"  "       (})  26*38  60*78 

"  ••  2618  64*60* 

7.  AddpholHel  Finland     24*83  57*42 

8.  Tachjfaj^MlL,  Norway  34  58  88  96 

9.  (ErrtediU,  Aiendel       19*71  68-96i» 


2. 
3. 
4. 
5. 
6. 


9e 

0*41 
3-67 

2*67« 


8*47 
8*72 


^      te  *      fig       fl 


0*34    on     3*03=98-99  ScheertT. 
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1*59 
1*40 


3*63  Ce  2*07 

Cel*40 

Ca  8-98 

Thl2*d2 

1*14      

0*98      


205 


3*09,  Mn  (i*l4=9H*t»2  D. 
4*0<»,  fiu  1*20=100  H. 
2-l«=99  59  Cooke. 
4*50,  Sn  0*47=99  48  Kn. 

,  fjn  0*11=98  97  K. 

9-5S,  Sn  0  01=99-29  N 
8*49,  %1  1*85=99  92  B. 
5-5H,  Ca  2*Gl  =  10oF. 
0*95=99*97  Herm. 


10.  Atterbachite,  Russia     42*91  55*18 

•  With  some  Fe  O.       b  With  tome  Ti  (>■.       e  With  tnoe  of  manganoM. 

In  Auerbachlto,  the  only  anhydrous  kind  among  the  above,  the  oxygen  ratio  for  the  silica  and 
drconia  is  1 :  1^,  instead  of  1 :  1. 

ArtH — Formed  in  crystals  by  action  of  chlorid  of  silicon  on  zirconia  (Daubr^) ;  by  action  of 
fiuorid  of  silicon  on  sirconia,  or  of  fiuorid  of  zirconium  on  quartz,  beautiful  transparent  octahedrons 
resulting  (Deville  and  Caron). 

273.  ▼BSnVIAMmi.  Hyadnthus  dictos  octodecahedricus  Oappeler^  Prodr.  Crist,  80,  pi 
8  (fig.  261  belowX  1723.  Hyacintept,  Hyadnte  du  Vesuve,  efe  Lwfe,  Crist,  234,  1772,  pi.  iv.;  ii. 
291,  pL  iv.  1783.  Hyacinte  volcanique  Demesiey  Lettr.,  L  418.  Hyacinth-Krystalle  (fr.  Wilul  R.) 
PaUas,  N.  Nord.,  Bev-tr.,  St  Pet,  v.  282,  1793 ;  Wiluite  pt  Vulkanischer  Schorl  Widcnmaun, 
Handb.,  290,  1794.  Hyacinthine  Delameih,,  Sciagr.,  i,  268,  1792,  T.  T.,  ii.  323,  179G.  Vosnvian 
Werru;  in  KJapr.  Bcitr.,  I  34,  1795,  ib.  (fir.  Vesuv.  and  Siberia^  ii.  27,  33,  1797.  Idocrasc  //., 
.1.  d.  M.,  V.  260,  1799;  Tr.,  il  1801. 

Gahnit  (fr.  Gokuin)  v.  Lobo,  Afh.,  iii.  276,  1810,  anal  by  Murray,  Afh.,  il  173,  1807  ;  Loboit 
Berz,  Frugardit  X.  Kordenskidld^  Bldrag,  I  80,  1820 ;  Frugardite.  Egcran  (fr.  Eger,  Bohemia) 
Wem.,  Min.  Syst,  8,  34,  1817.  Cyprine(fr.  Tellemark)  Ben.,  Ltithr.,  1821.  Xanthitc  Tkomsoriy 
Ann.  Lya  N.  Hist  N.  Y.,  iii,  44,  1828.  Gokumite  (fr.  Gokum)  Thorns,,  ib.,  61,  1828.  Hetero- 
merit  (fr.  Slatoust)  Herm.,  Verb.  Min.  Ges.  St  Pet,  1845-46,  205.  JeWreinowIt  X.  Xard'Cnsk., 
Verz.  Fiul  Min.,  1852;  Kokscharof  Min.  Russl,  I  116,  1853. 


Tetragonal.      0  A 14= 
Teitical,  /,  i'ij  i-2,  i-3, 
i,  1, 1,  2,  3  ;  y,  U,  i-i, 
U-U,  44,  5-5,  7-7 ;  in 

C>a2=123  21 
(9  A  2-2=129  40J 
^A4r4=114  18 
(?Af3=139  39i- 


=151°  45';  a=0-537199.  Observed  planes:  O  ; 
H'  H ;  l^yramids,  ■^,  -^,  ^,  i,  ^,  |,  |,  |,  |.  i,  f , 
2-i,  B-^ ;  zirconoids  in  the  zone  i-i :  1,  2-2,  J-f ,  3-3, 
otlier  zones,  1-2,  ^2,  4-2 ;  ^3,  |-3,  f -3,  1-3,  |-3  ; 


0  A  7=90° 

/Al-«=118  15' 
i-i  A  2-2=133  25^ 
i-i  A  3-3=144  5U 
i-i  A  4-4= 152  9 


i-i  A  4-2=153"  26' 

i-i  A  i-3=101  34 
lAl,ov,  l-i,=129  21 
lAl,ov./,=74  27 

l-iAl-i,pyr.,=140  54 


UNlSn-lCATES, 
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Cleavage :  /not  very  distinct.  0  Btill  less  so.  Columnai-  structure  rare, 
strais;ht  and  divergent,  or  irregnlar.  Sometimes  granular  massive.  Pnsn:a 
Hsually  terminating  in  the  basal  plane  0 ;  rarely  in  a  pyramid  or  zirconoid ; 
sometimes  tlie  prism  nearly  wanting,  and  the  Jbrm  short  pyramidal  with 
truncated  summit  and  edges. 


Sandrord,  Ue. 


H.=6'5.  G.=:3  349— 345.  Lustre  vitreous;  often  inclining  to  resinott*. 
Color  brown  to  green,  and  the  latter  frequently  bright  and  clear ;  ocea- 
fiionally  sulphnr-yellow,  and  also  pale  blue ;  sometimes  green  along  the  axis, 
and  pistachio-green  transversely.  Streak  white,  Subtrans parent — faintly 
suhtranslucent.  Fracture  subconchoidai — uneven.  Double  refraction 
feeble,  axis  negative. 

Comp.,  Var. — (J  ft'  +  S  E)' Si",  the  oiyjroQ  ratio  for  the  protoiyds,  seaqiiioiyds,  and  silica 
tiGiiig  -') :  2  :  &,  a(«ordinK  to  Itarniiielsbcr);,  after  a  determiaation  of  ttio  state  of  ozjdation  of  tlio 
iron.  Tbo  vuriatious  from  thf  ratio  3  :  2  :  u  appear  to  bo  variBtions  nlK>tit  tliiti  as  the  Dorinal 
latio.  In  nil  euscs  the  oiygou  rnlio  for  ft-i-K,  Si  ia  1 !  1,  The  Ijasea  are  mainly. alumina 
for  the  eeequioiyd,  and  lime  for  the  protoiyd  portion,  oa  in  the  formula  (j  Oa*+  it  iiif  i^i*.  But 
more  or  leas  BGS<|uioxyd  of  iron  replaces  part  of  the  alumioa,  and  uiaguoain  part  of  tho  lime,  wbile 
iln,  Iv,  ^^fa  may  be  present  in  traeea. 

Tho  species  is  sometimes  divided  into  (11  non-majBasiaa,  oontaiaing  little  or  do  magnesia ;  and 
(2)  ino^nesinn,  tlie  maguexia  4  to  13  p.  e.  of  tho  mineral.  But,  aa  tlio  analysea  show,  there  is  no 
corresponding  tine  of  division.  Even  tho  crystals  from  TosuviuB  vary  in  tbe  prupartiou  of  mag- 
nesia from  0  to  7'U  p.  c 

Var,  I.  Ordiaary.  The  mineral  from  Goknm  in  Finland,  called  GahnUe,  Loboile,  Gokumite,  aud 
that  from  Friigjrd,  Fragardite,  have  been  doiiominalcd  magnaiaa.  The  Inst  ia  in  brown  and 
green  crystals,  vith  G  =3'319,  y.  Nord  Jeerdao^te,  which  alao  is  from  Frugard,  in  the  parish 
)f  Miutzild,  is  but  little  mognosian  or  not  at  all  SO;  it  occurs  in  pale-bron-n  to  colorless  oryatuls; 
G.=:V39.  JJeieromerile  ocenra  in  Bmall  oi' -green  prisma,  having  tbe  planes  /,  i-i,  1,  3,  3-3,  in  the 
district  of  SlatouHt,  UruL  Egeran  is  a  subcolumnar  brown  variety,  from  Eger  in  Bohemia,  and 
found  also  at  Bger  in  Norway. 

XantliUe  in  a  yollowiah-brown  veaiivianite,  from  near  Amity,  N.  T,  the  crystals  not  differing 
from  those  of  the  common  variety ;  it  contains  2-0'}  p.  a  of  protoiyd  of  manganese.  A  manga- 
nesian  variety,  from  St,  Marcel,  Piedmont  (where  ores  of  manganese  occur),  has  a  sulphur  to 
honey-yellow  oclor. 

2.  Cypriae.  Pale  aky.blue  or  greeniab-bluoi  owing  its  color  to  a  trace  of  copper,  whence  thn 
Diune ;  from  Tellcmark,  Norway. 

Analyses  :  1.  Magnus  (Fogg.,  xxL  5ii);  2,  Karsten  (KarBt,  Ardi  Min.,  iv.  391);  a,  Sdioerer 
;PotCg.,  icv.  520);  4,  Karsteu  (1.  c);  5,  v.  KobeU(Kaatu.  Arch.  Nat,  vii.  39S1 ;  G,  ScbtererfLc);  7, 
8,  Karsten  (L  c,);  9,  v.  Men  |NaL  Ges.  Zurich,  vi.  Uoai);  lu,  v.  Kobell  (L  cl;  11,  Magnus  (1 
t);  12,achecrer(l.  c);   13,  Moguus  (1.  c);  14,  jliohardsmi  (Tbomson  Min.,  L  262);  IB,  NoniNi 
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tklold  (Sdiw.  J.,  xxxi.  436);  16,  Heikol  (Arppe's  FInl  Min,  Act.  Soc.  Foud.,  IV.)<  17,  IvaLoi 
(Eoksch.  Min.  BussL,  i.  116);  18,  M«liiigren  (Arppo,  La);  19,  Magnus  (L  c);  20,  Yarrentrapp 
(Pogg^  zlvL  34S);  21,  Iranof  (Pogg.,  xItL  341);  22,  2».  Hermann  (J.  pr.  Ch.,  zlir.  193);  24,  ▼. 
Hauer  (Jahrb.  G.Ueiche,  :8d3,  155);  25,  Hennann  (L  c);  26,  ThomBon  (Min^  L  148);  27-37 
Bammelsberg  (Pogg.^  :^y.  92) : 


Si 

Si 

Pe 

fe 

An 

»g 

Ca 

S 

1.  Yesayins,  hmon 

37-86 

23*58 

3-99 

6-21 

29-68 

=99-77  Magnus. 

2. 

87-60 

18*50 

— 

6-25 

0-10 

8-10 

88-71 

— =99*16Xarsten. 

8.        " 

37-80 

12*11 

9-36 

ir. 

7-11 

82*11 

1-67=100*16  Scheerer 

4.  Piedmont,  gn. 

39-25 

18-10 

.»- 

4-80 

0-76 

2-70 

83-95 

— =99  05  Karsten. 

6.  Ala             " 

34*85 

20*71 

.-.. 

5-40 



»5'61 

— =96-57  Kobell. 

6.    "              " 

37-35 

U-85 

9-23 

ir. 

6-03 

32-70 

• 

2-78,  HCl  0*016= 

99-00  Scheerer. 

7.  Eger,  Bohom.,  Egeran  39*70 

18*95 

— 

2-90 

0-96 

.>— 

34-88 

^l^a  2*1  =99-49  K. 

8.  Saaa  Yalley,  brown 

38-40 

18-05 

8-10 

0-65 

1-50 

86*72 

^Sa  •••9=99*32  K. 

9.  Zennatt,            " 

37-04 

17*67 

— 

4-97 

0-42 

2*48 

35-79 

1  79,  Na  0-76=10  t-ST 

Mere. 

la  Monzoui 

37*65 

15-42 

—.. 

6-42 

88-24 

=97-72.Kol)elL 

11.  Csiklowa,  green 

88-52 

2o*06 



8*43 

0-02 

2-99 

32*41 

97  42  Magnus. 

12.  Eger,  Norway,  &n^-^  37-73 

18*49 

5-95 

0-95 

0-47 

1-98 

87*49 

l-89=!'»-95  Scheerer. 

13.  ChriBtianaand 

37*«6 

17-69 

6-49 

0-50 

4-54 

31-90 

=98-77  Maguu". 

14.  Tellemark,  qfprine 

88-80 

20-40 

— — 

8-85 

3-i-OO 

=99*55  Rich'dson. 

15.  Frugard,  FinL,  I\rui 

r.     38-58 

17-40 

8-90 

0*88 

10-60 

27-70 

=98-46  Nord. 

16.  Lupikko^    " 

86*43 

1684 

7-23 

4-82 

35-00 

0-86,  8n  1*06=101*74 
HeikeL 

17.  Jevreinoffiie 

87-41 

20-00 

4-60 

'  ■  '■ 

' 

84*20 

,  i  1*16.  isa  1*70 

=99*07  Ivanof. 

18.            « 

36-22 

26-10 

2-73 

... 

202 

84*18 

L  £  1-01.  SaO-47. 

^b  0-01  =101-74  Malmgren. 

19.  SlatouBt,  Ural 

87-18 

18*11 

_.-. 

4-67 

1-49 

0-77 

85-79 

=98-01  Magnus. 

20.        *'           " 

87*55 

17-88 

6-34 

— . 

2*62 

85-56 

=99*95  Varrentr. 

21.        "            " 

37*08 

14-16 

16-02 

1*86 

80-88 

=100lvanofl 

22.        »*           "  green 

3vl9 

14-34 

5-26 

0-61 

2-10 

6*20 

82-69 

=99-39  Herm. 

23.        **           "  green 

89-20 

16-56 

l-2t) 

0*30 

400 

84-78 

^,jS;]S'a20,Cl-50 

=99-49  Herm. 

24.        "        ffeieromeriie  86-69 

22-25 

607 

.^.- 

ir. 

84-81 

0-55=99-27  V.  Hauor. 

2').  Achmatovsk 

37-G2 

18-25 

7-12 

0-60 

0-50 

3-79 

3«-43 

,  Oo-7-10i)Ol  IL 

2'>.  Amity,  N.Y.,  Xaw^iOc  35-09 

17-43 

b-37 

^— . 

2-80 

200 

3.S-08 

1-08=98-43  Thorn. 

27.  Vesuvius,  ytvL-bn. 

.S7-75 

17-2H 

4-43 

3-79 

37-35 

=101-55Rainm. 

28.         "          diUlbn, 

i  37-83 

10-9S 

903 

— — 

4-37 

35-09 

=97-90  Ramm. 

29.  Monzoni,  ywh. 

I  38-25 

15-49 

2-16 

4-;u 

36-70 

,  t  0-47  =  97  38 

Riiium. 

80.        "        brown 

37*56 

11-61 

7-29 

.— . 

633 

36-45 

=98-24  Ramm. 

31.  Bognazka 

37*15 

15-52 

4-85 

5  42 

36-77 

k   0-35-100-06 

Rnmm. 

32.  Haslau  (Egcr,  Boh.)  f  39-52 

13-81 

8-04 

1-54 

3502 

,  k  1-82=98-75 

Ramm. 

83.  Egg 

}  37*20 

13-30 

8-42 

4-22 

34-43 

k0-3I,  Til-51  = 

99-44  Ramm. 

34.  Eger,  Norway 

}87"S8 

14-48 

7-45 

0-45 

4-30 

34-28 

=98-89  Ramm. 

85.  Sanford,  Me. 

1  37-64 

15-64 

6-07 

■ 

2-06 

35-86 

f  Ti  2-40=«y-G7 

Rammi 

86.  WUul 

38-40 

10-51 

715 

7-70 

35  96 

=99-72  Ramm. 

37.  Ala 

1  87-15 

13-44 

6-47 

2-87 

37-41 

,  k  0-93  =  08-27 

Rarai>- 

In  analysis  2,  G.=3-42;  anal  4,  G.=8-899;  anal  14,  G.=3-228;  anal  16,  G.=3-374.:  j:^ 
22.  G.=3-42;  anal  23,  G.= 3  35;  anal.  25,  G.=3-4;  anal  26.  G.— 3221 ;  anal  '27,  G.=3.^82; 
anal  28.  G.=3-428— 3*429;  anal  29,  G.= 3 -344;  anal  30,  G.= 3-385 ;  anal  31,  G.  =  3-378;  anal 
32,  G.=3'41 1 ;  anal.  83,  G.=3-436;  anal  34,  G.=3-384 ;  anal  35,  G.=3-434  ;  anal  36,  G.=3-4l5 ; 
anal.  37,  G.=3-407. 

Analyses  27-37  were  made  by  Rammelsberg,  with  special  reference  to  the  state  of  oxydation  of 
the  iron.    The  oxygen  ratios  thus  deduced  by  him  are  as  follows :  (27)  1*3  : 1 :  2*1 ;  (28)  1*5 :  1 :  2*5 
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(29)  1-5:  liU'b;  (30)  1*6:  1:  2*5;  (31)  15:  1:2-2,  (32)  1-3:  1  :2-4;  (33)1-4:  1  :2-4;  (34)  1-3:1: 
2-2  ;  (35)  1-3:1  :2-:J  ;  (3rt)  1*9  :  1  :  'I'S  ;  (37)  1-6:1:  2-3. 

Idocraso  often  contains  some  water,  amounting  occasionally  to  3  p.  a,  the  presence  of  which  ia 
probably  due  to  alteration,  and  hence  it  is  not  to  be  included  as  part  of  the  protoxyd  bases.  G. 
Magnus  found  (Pogg.,  xcvi.  347)  in  crystals  from  Sfatoust,  2'44  ft;  from  Ala,  2*98  1*1;  green, 
from  Vesuvius,  0-29;  in  auotiier,  2  03;  brown,  id.,  1-79.  Magnus  also  obtained  a  little  carbonic 
acid  :  o-i5  p.  c  from  the  Slatoust  idoerase,  and  006  from  the  brown  of  Vesuvius. 

Pyr.,  etc. — B.B.  fuses  at  3  with  intumescence  to  a  greenish  or  brownish  glass.  Magnus  states 
that  the  density  after  fusion  is  2}>3  — 2'945.  With  the  fluxes  gives  reactions  for  iron,  and  a 
variety  from  8t.  Mnrcel  gives  a  strong  manganese  reaction.  Oyprine  gives  a  reactioi^for  copper 
with  salt  of  phosphorus.  Partially  decomposed  by  muriatic  acid,  and  completely  when  the  mineral 
hiis  been  previously  ignited. 

Obs. — Idocraae  was  first  found  among  the  ancient  ejections  of  Vesuvius  and  the  dolomitic 
blocks  of  Somma.  It  has  since  been  met  with  most  abundantly  in  granular  limestone ;  also  in 
serpentine,  chlorite  schist,  gneiss,  and  related  rocks.  It  is  often  associated  with  lime-garnet  and 
pyroxene.     It  has  been  observed  imbedded  in  opaL 

At  Vesuvius  it  is  hair-brown  to  olive-green,  and  occurs  with  garnet,  mica,  ncpholite,  glassy 
feldspar,  etc.;  at  Ala,  in  Piedmont,  it  is  in  transparent  green  or  brown  brilliant  crystals,  in 
chlorite  schist,  with  diopside,  ripidolite,  etc.  Found  also  at  Monzoni  in  the  Fassa  Valley :  at 
Egg,  near  Christiansand,  Norway ;  on  the  Wilui  river,  near  L.  Baikal  ^sometimes  called  vrUmtt^  like 
the  garnet  of  the  same  region) ;  Cziklowa  in  Hungary ;  in  the  Urals  and  elsewhere  at  localities 
above  mentioned. 

In  N.  America,  in  Main^  at  Phippsburg  and  Rumford,  just  below  the  falls,  in  crystiils  and 
massive  with  yellow  garnet,  pyroxene,  etc.,  in  limestone ;  at  Parsonsfleld,  with  the  .same  materials, 
abundant;  at  Poland  and  Sandford  (fig.  263).  lu  Mass.^  near  Worcester,  in  a  quartz  rock,  with 
garnet,  but  exhausted.  In  X.  York^  ^  m.  S.  of  Amity,  grayish  and  yellowish-brown  crystals, 
sometimes  an  inch  in  diameter,  in  granular  Umestonc ;  also  at  the  village,  and  a  mile  east  of  the 
village,  of  yellow,  greenish-yellow,  and  yellowish-brown  colors.  In  N.  Jersey^  yellowish-brown  in 
crystals  at  Newton,  with  corundum  and  spinel.  In  Canada^  at  Calumet  Falls,  in  large  brownish- 
yellow  crystals  in  limestone  with  brown  tourmaline;  at  Grenville  hi  calcite,  in  wax-yellow 
crystals. 

For  recent  articles  on  crysL,  see  v.  Kokscharof 's  Min.  Russl,  i.  92,  ii.  192;  v.  Zepharovich,  Ber.  Ak. 
Wien,  xlix.  «,  I8rt4,  both  with  new  measurements  and  figures,  and  the  latter  a  complete  mono- 
graph. Mohs  found  0  A  1=142'  53' ;  v.  Kokscharof,  for  crystals  from  tlie  Urals  and  JHedmont, 
142^  46  lu",  and  from  Vesuvius,  142^  46'  32";  v.  Zepharovich,  for  crystals  from  Findel  Glacier 
at  Zermatt,  Ptitsch,  and  Vesuvius,  142''  47'  26";  for  brown  var.  from  Mussa,  and  cryst.  from 
Rymflschweng  at  Zermatt,  142^  46'  18';  for  green  var.  from  Mussa,  142'  45'  29",  and  this  last 
he  takes  as  the  normal  angle  of  the  species.     It  gives  a=0-537541.» 

Named  Vesuvian  by  Werner,  from  the  first  known  locality.  Werner  supposed  the  mineral  to 
be  exclusively  volcanic;  but  as  this  idea  is  not  expressed,  the  name  is  no  more  objectionable 
than  all  others  derived  from  the  names  of  localities.  The  earlier  name,  Hyacinthine,  is  bad,  as 
the  mineral  is  not  the  hyacinth  of  either  ancient  or  modern  time.  Ilaiiy's  later  name,  Idoerase  (sub- 
jective, liku  many  others  of  his)  is  from  eU.t^  I  see,  and  <c«iTn,,  mixiure,  in  allusion  to  a  resemblance 
between  the  crystalline  forms  and  those  of  other  species.  Nothing  in  its  signification,  or  in  any- 
thing else,  makes  it  right  to  substitute  this  for  Werner's  name.  In  English,  the  word  vesuvian 
has  the  objection  of  being  an  adjective  in  form  and  use ;  but  this  is  avoided  by  giving  it  the  rain- 
cralogical  termination  above  employed. 

Alt. — Alterations  nearly  as  in  garnet,  with  a  far  greater  tendency  to  becoming  hydrated. 
Crystiils  from  Maine  oft»n  have  the  exterior,  though  still  brilliant  and  glassy,  cleavable  easily 
from  the  part  below,  and  equally  so,  parallel  to  all  the  smaller  as  well  as  larger  faces,  so  that  a 
pealed  crystal  has  as  brilliant  and  even  planes  as  before.  Pseudomorphs  include  steatite,  mica, 
clinochlore,  diopside,  and  garnet. 

An  egeran,  analyzed  by  Ficinus  (Sdirift;.  Dresd.  Min.  (}es.,  1.  235),  gave  Silica  4300,  alumina 
14-70,  sesquioxyd  of  h-on  2  40,  ib.  of  manganese  4*00.  Ume  3U-<»0,  soda  5-33=99-43.  It  is  probably 
in  an  altered  state,  as  Rammelsberg  infers  from  the  description  of  Ficinus. 

The  carbonic  acid  detected  by  Hermann  in  idoerase  from  Slatoust  (anaL  23)  is  evidence  of 
alteration,  and  this  acid  and  alkaline  or  earthy  carbonates  or  bicarbonates  in  solution,  are  agents 
by  which  change  is  often  produced, 

Artif.— Mitscheriich  has  obtained  idoerase  by  artificial  methods  (Ann,  Ch.  Phys.,  Ivii.  219) ; 
Studer,  from  a  fusion  together  of  the  constituents;  also  Daubr^e,  by  the  action  of  cUorid  of 
silicon  in  vapor  on  the  required  bases  (G.  R.,  1854,  July,  p.  135). 
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274.  MBULTTB.  M^te  Ddamdh^  T.  T^  ii.  273,  1796;  FL  JUBevue  (its  disoov.  in  1790} 
J.  de  Fhyk,  IL  456,  1800,  HumbdldtUCte  MmL  d:  Ow,,  Prodr.,  875,  1822.  Somenrillito  Biooke^ 
Ed.  J.  Sd^  L  185, 1824.    Zarlifee  Banumdini,  Breifllak  lust  G«oL,  ill  210^  1818.    MeUiUte. 
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Tetragonal ;  0  A  l-e=147*'  15' ;  a=0-6432.    Observed  planes,  0,  /,  ut, 

5^  1-i,  t-2.      1-t  A  1-i,  over  i^',=66°  80',  1-i  A  1-t,  ovei 

tenninal  edge, =184®  48'.     Fig.  265;  i^60  otbers  with 

5 lanes  ^2  in  place  of  ui.    Cleavage :  O  distinct,  /  in 
istinct. 
1  ^  H.=5.     G.=2'9— 3*104.     Lustre  vitreous,  inclining 

Oto  resinous  on  a  surface  of  fracture.    Color  white  or  pale 
yellow,  honey-yellow,  greenish-yellow,  reddish-brown, 
n  brown.     Translucent,  and  in  thin  laminsB  transparent ; 
*^  also  opaque.     Fracture  conchoidal — ^uneven.     JDouble 
refraction  weak,  axis  negative. 

Oomp.— (}  ft*+^  S)*  Si'.    AnaljTBes :  1,  v.  Kobell  (Schw.  J.,  IxN.  293);  2-4,  Damonr  (Ann.  (3l 
Phys.,  III.  z.  59) ;  5,  v.  Kobell  (Kastn.  Arch.,  iv.  818): 


Si 

Si 

Fe 

Ag 

Ca 

If^a 

«: 

1. 

Jimnb,j  Somma 

48*96 

11-20 

610 

8i-9(; 

4-28 

0-38,  te  2*32=  100*20  KobelL 

1 

u               u 

40-60 

10-88 

4-43 

4-54 

31*81 

4-4S 

0-36=i'8:t5  Damour;  G.  2*9. 

8. 

MeL,  0.  di  Bove 

39*27 

6*42 

10-17 

6-44 

32-47 

1*95 

1*46—98-18  Damour;  G.  2-95. 

4. 

11           II 

88-84 

8-61 

1002 

6*71 

32*05 

2-12 

1-61  =99-36  Damour. 

6. 

Massive  Gehknite 

39*80 

12-80 

2-57 

4-64 

37-64 

0-8O,  It  2*00=^9-75  KobelL 

No.  3,  yellow  (rystala ;  No.  4,  brown  do.  The  maRsi?e  gehlenite  of  v.  Kobell  comes  under  the 
fimnula  of  mclilite.  Melilite  was  first  analysed  (but  incorrectly)  by  Carpi  in  18*^20  (Tasch.  Miu., 
idv.  219). 

Pyr.,  ato^— B.B.  fuses  at  3  to  a  yellowish  or  'greenish  glass.  With  the  fluxes  the  reaction  for 
iron.    Decomposed  by  muriatic  acid  with  gelatinicatlou. 

Obs. — HuwiboldUiUe  occurs  in  ca?cmoiis  blocks  of  Somma  with  greenish  mica,  the  crystals 
often  rather  large,  and  covered  with  a  calcareous  coating;  less  common  in  transparent  lustrous 
erystnla  with  ncplieUte,  sarcolite,  and  pyroxene,  lining  cavities  in  the  rock. 

Mtlilite  (fr.  ;i'A<,  1u)Hey\  of  yellow  and  brownish  colors,  is  found  at  Capo  di  Bove,  near  Rome,  in 
leucitophyre  with  nephelite,  phillipsite.  gismondite,  magnetite,  and  small  black  crystals  of  augite 
and  hornblende;  0  /\  l-i=U7^  9,  v.  Rath  (ZS.  G.,  xviii.  544).  SomeivilUlej  which  De5?ck>izeaux 
has  shown  to  have  the  angles  of  this  species,  is  found  at  Vesuvius  in  dull  yellow  crj-stals. 

Zurlitt  occurs  in  opaque  square  or  octagonal  prisms  iu  calcareous  blocks  of  Somma  with  hum- 
boUltilite ;  color  whitish  or  asparagus-green;  11.  about  6;  G.=3*27  ;  B.B.  infusible ;  soluble  in 
nitric  acid.    It  is  impure  humboldtilite  (Scacchi,  Juhrb.  Min..  185U,  261).    Named  after  Sign.  Zurlo. 

Named  from  ^cAi,  honty,  in  allusion  to  the  color. 

Artif. — Common  as  a  furnace  slag,  having  been  observed  in  square  prisms  at  RuaseVs  Hall, 
Tipton,  Dowles,  Wicks,  etc.,  in  England  and  Wales,  near  St.  Etieune  in  Fmnce,  near  Charlevoi  in 
Belgium,  Kiinigshiitto  in  Upper  Silesia,  Magdcsprung  in  the  Ilarz,  and  Enston,  Pa.  The  following 
are  analyses:  1,  2,  Percy  (Rep.  Brit  Assoc,  1846,  Am.  J.  6ci.,  II.  v.  127);  3,  Karsten  (Eisenhiitt, 
ui.  67U) : 


f 

i5' 

^1 

f'e 

iin     &g 

Ca 

it      CaS 

1. 

Dudley 

38-76 

14-48 

118 

0-23     6*84 

35*08 

1-11     0-H8=99-26  Percy. 

2. 

Charlevoi 

87-91 

13-01 

0*93 

2-79     7-24 

31*43 

2-60     3-65 =99-56  Percy. 

3. 

Konigsberg 

8960 

12*60 

tr. 

4-30      

42*85 

S0*65=100  Kiu-sten. 

275.  SPHENOCLASE.    Sphenoklas  v.  Kob.^  J.  pr.  Ch.,  xcl  348,  1864. 

Massive,  with  faint  indications  of  a  foliated  slructure. 

H. =5*5—6.    6. =3-2.    Lustre  feeble.    Color  pale  grayish-yellow.    Subtrauslucent    Fracturt 
splintery. 

Cosip. — According  to  an  analysis  by  v.  Kobell  (L  c.): 

Si  46-08        Xl  13-04        ^e  4-77         Mn  3-23        Mg  6*23        Oa  26-50=99-87. 
Giving  tlie  0.  ratio  for  ii,  fi,  Si,  11*81  :  610  :  2457,  or  2  :  1  : 4,  v.  KobelL 
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PrR..  ETC. — In  the  closed  tube  yields  no  water.  B.B  fuses  easily  (at  3)  and  quietly  to  a  shining 
greenish  glass.  Slightly  attacked  by  muriatic  and  sulphuric  acids ;  but  after  heating,  easily  de- 
composed AWth  gelatuiization  by  muriatic  acid. 

Obs. — From  Gjellebiick  in  Norway,  with  wollastonite  and  the  so-called  edelforsite,  forming 
thin  layers  of  varying  thickness  in  a  bluish  granular  limestone. 

Named  from  ai^if^j  a  wtdge^  and  xXacj,  /  breaks  it  breaking  into  wedge-shaped  pieces. 

EPIDOTE  GROUP. 

The  species  of  the  Epidote  Group,  enumerated  with  the  formulas  on  p. 
251,  are  characterized  by  specific  gravity  above  3,  and  therefore  high  ;  hard- 
ness above  5  ;  fusibility  B.B.  below  4 ;  anisometric  crystallization,  and 
therefore  biaxial  polarization;  the  dominant  prismatic  ansjle  112°  to  117°; 
fibrous  forms,  when  they  occur,  always  brittle ;  colors  white,  gray,  brown, 
yellowish-green,  and  deep  green  to  black,  and  sometimes  reddish. 

The  prismatic  angle  in  zoisite  and  other  orthorhombic  species  is  /A  /;  but  in  epidote  it  is  the 
angle  over  a  horizontal  edge  between  the  planes  0  and  i-i^  the  orthodiagonal  of  epidote  corres- 
ponding to  the  vertical  axis  of  ssoisite,  as  explained  under  the  latter  species. 

T.  S.  Hunt  has  observed  (C.  R.,  186H,  Am.  J.  Sci.,  II.  xxxvi.  426,  xliii.  205)  that  the  high  spe- 
cific gravity  and  hardness  of  the  Epidote  group,  as  compared  with  the  Soapolite,  is  to  be  ascribed 
to  a  more  elevated  or  higher  multiple  equivalent,  or,  in  other  words,  to  a  more  condensed  mole- 
cule. But  the  numerical  value  of  the  multiple,  or  of  the  relation  between  the  species,  has  not  yet 
been  ascertained.  • 


276.  EPEDOTE.  Schorl  vert  du  Dauphin^  de  Lisle,  Crist,  ii.  401,  1783.  Strahlstein  pt 
Wtrn.,  1788-18.10.     ThaUite  (fr.  Dauphinj)  Delameth.,  Sciagr.,  iL  401, 1792,  T.  T.,  ii.  319,  1796 ; 

//,  J.  d.  M.,  V.  270,  1799.     Delphinite  (ib.)  Saussure,  Voy.  Alpes,  §1918,  1796  (=Oisanite  pt). 

Akanticone  (fr.  Arendal)  cPAndrada,  J.  d.  Phys.,  Ii    240,  1800,  Scherer's  J,  iv.  1800;=Aren- 

dalito  Karsl.  (and  Lectures  of  Blumenbach,  earlier).  Tab.,  34,  74, 1800.  Skorza  WallacJuan  M%n,y 

Karst,  Tab.,  28,  72,  1800,  Klapr.,  Boitr.,  iiu  282,  1802.  Epidote  H.,  Tr.,  iU.  1801.  Pistazit 
Wern.,  1803,  Ludw.  Min.,  Wern.,  ii.  209,  1804.    Withamite  (fr.  Glenco)  Brewst,  Ed.  J.  Scl,  ii. 

218,  1825.     Puschkinit  Wagner,  Bull.  Soc.  Imp.  Nat,  Moscow,  1841.    Achmatit  ifdr/n.,  Verb. 

Min.  St  Pet,  1 845-40,  202.    Eschcrit  (fr.  St  Gothard)  Scheerer^  Pogg.,  xcv.  607,  1855.    Beustit 

Breith.,  B.  IL  Ztg.,  xxiv.  3U4,  1865. 

Monoclinic.  6^=89°  27' ;  i-2  A  z-2=63°  8',  0  A  14=122°  23' ;  a:b:o 
=0*48430  :  1  :  0*30719.  Observed  planes:  O;  vertical,  i-i,  i-t,  i-2,  i-4, 
e'-G;  clinodonies,  ^t,  ^4,  14  j  hemidornes,  ^i,  1-i,  |-^,  2-i,  3-i,  5-i,  11-i; 
-^h  -hh  -i-^  -^^  -1-^  -2-z,  -3-i,  -5-i,  -7'i ;  hcmipyramids,  |,  |,  f ,  1, 
-1,-i;  2-^,-2-1;  H,  H,3.f,-34;  1-2,-1-2;  9-f ;  5-f,-5-f;  3-3,-3-3; 
2-4;  5-5,  -5-5  ;  7-7,  -7-7;  4-8;  2-^,  -2-^;  -4-4;  5-5, 
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0  A  14=164:3 
0  A -1-1=164:  16 
0Ai-i=U14.1 
14A14,  ov.  t>,=64  38 


i.^A3-;=145M8' 
i-iA5-i=157  29 
i-iA-l=104  48 
tW  A  1  =  104  15 
i-i  A -3-3=128  5 


l^'A3-i=150°  6' 

i-lAl=145 

l-iA-2-t,ov.  0=110 13 
lAl,  front,  =  70i 
lAl,ov.i-;,=109  59i 


2Sl!  oxvoES  cyjU'otXDs. 

i-iA^l-«=llG  18  -i-t  A 3-3=127  40  -1  A-1,  fi-niil,  =  70  2ft 

i-i  A  l-t=115  2i  V-t  A  z-2=l!il  31  -1 A  -1  ,ov.M,=109  aft 

t-JA2-i=13349  -l-(M-*>v.f>,=  128  18    3-3 A3-3,  fn.nt,=9e  IS 

i-i  A  ~2-*=lS4  23  -W  A  l-s",  ov.  t-»,=Sl  42  -3-3  A-3-3,tVmit,=9ti  41 

i-»A-3-t=U5  39  -1-jA-1=I25  13  i-2A  1-/=102  57 

l-iA3-i=150  G 
Cn-gtals  iianally  lengthened  in  tlie  direction  of  the  orthodia^nal,  or 
pArallet  to  i-i ;  Boinetime8'*loiiffa(!icular.  Cleavane:  i-t  ixric-ut;  l-ilessso. 
Twills:  compofiiltoii-plane  1-; ;  also  i-i.  Also  tibroiis,  divergent,  or  pnral- 
lol ;  also  granular,  pai-ticles  of  vaiious  Bizetj,  BoiuetitneD  tine  granular,  and 
forming  rock-masHea, 

II.=6— 7.  G.=3'25— 3-5.  Liiatra  vitreous,  on  i-iiniilining  to  pearly  o» 
resinous.  Color  pistachio-green  ur  yellow isli-green  to  brownish-green, 
greeninh-blaek,  and  black  ;  sometimes  clear  red  and  voUow;  also  gray  and 
grayish- white.  Pleochroi&ni  ollen  distinct,  the  cryslrtls  iHiing  usually  least 
yellow  iu  a  direction  through  l-».     Streak  uneolored,  grayisii.     Subtnvii»- 

Eapeiit— opaque :  generally  subtranslueent.      Fractiu-e   unovon.     Brittle, 
knible  relrftctiim  strong:  niilic-axiHl  ]>liiiie  f-i. 

V>r.— Ejiidote  hn!:  rirdlnuil;  (peculitr  7eUoviBb-firr««ii(plBt*cbk)]cobr.  seldom.fbiuid  inoAer 
miaiTuls.  But  ihi)'  ('i.>!'>r  pMses  into  dark  uid  light  ahMlea — block  on  tnio  alde^  udbroini  on  the 
otlier.  UuEt  oftlio  liroiru  and  nearlj  all  the  gnf  epldote  belongs  to  tho  spedea  ZouOa;  and  Ih* 
reddUh-bratrn  nr  rctdihak^itaalc,  oootaioing  mudi  o^d  of  mangaaeie,  to  the  species  PiedmosSie, 
or  lituDgaiicpldote ;  wliUe  the  VtmM  if  m^^  0(  the  cpcoiM  AOatutt,  or  Oerium-epidot^. 

Var.  1.  VTiUnary.  Oolor  jtmd  of  Borne  alwde,  as  dMoribed.  (a)  In  crjatxl)).  (A)  Rbrooa. 
(c)  Qmnulsr  mssaire.  (d|  &ona  la  ejddote  und,  of  tb*  naiul  green  color,  Trom  the  bulca  of  the 
Antntro.'',  ik'mt  Mui^ku  in  TranSTlranla.  Tho  AJendal  epidole  lArevdahte)  is  moetly  in  dark 
jtrw-'ii  "  'i''    if   Danphiiiy  {ThaiUtt,  Jktphinilc,   UiaanUt)  in  ycllowi«h.green  cryBtata, 

aoiTX'i  I  '   and  fouud  ncor  Bourg  d'lJisana,  in  tbe  Pindmoutese  Alps.    FvfMcinila 

iucliKl tola  from  tbe  BurifeTous  Hands  of  Eathurinenburg,  Urals;  Q.=S'OSS;  color 

cmoi  <M '. I  cwed  bj  transmitted  light  tlirougb  1-^  jellow  transverse  to  tliis;  named 

after  Piischkin,  a  Russian  aeuator,  Ackmatile  is  orciinary  epidole,  in  crjsUils,  frora  Achmatovak, 
UraL    Esditrile  a  a  brownish- jellow,  eomewliat  Krceutsb  eptdote,  from  St.  Gothard  (aiiuL  28). 

2.  The  so-called  BaeklaadiU  from  AchmaloTsk,  described  b/ UcrDiunn  (anal.  41,  i'i),  is  black  with 
B  tinge  of  groon.  and  diflbrs  from  ordinary  epidote  in  having  tlio  cryatala  nearlj  sjmmctricol,  and 
not,  like  other  epidote,  lengthened  in  tho  direction  of  the  ortbodiogonaL  G.=a-il.  Hermann's 
Bagmiionile,  from  Achmatovgk,  appeura  to  bo  esaenljallj  the  aamo  mineral,  it  agreeing  with  it  in 
angles,  according  to  Hermann  <Biili.  Soc.  Nat,  iloscou',  ixiv.  'J^t,  lB6:i),  and  liaving  G.  =  ^-4G, 
while  the  original  bagrationiM  of  Eokscharof  is  a  variety  of  allanile  (q.  v.).  It  diCTers  from  tbe 
bucklaudiU  in  containing  a  little  cerium  'auaL  43). 

3.  W.liiamitr.  Carraino-red  to  straw-jellow:  alronglj  pleo^liroio;  tho  color  as  seen  throngh  in 
one  direction,  deep  crimaoii,  in  another  tmnsverse,  atraw-yellow  ;  H.  =  l>— 6*5;  G.=3-n7  ;  in 
amuU  radiated  groups,  i-t  A-l-t=Me'',  -1-tA l-i=128°  20'.  From  trap,  at  Glencoo,  in  Argjle- 
■hire,  Scotland.     Named  after  Dr.  Witban. 

4.  Beaslite.  Grayiah-while  to  ash-graj ;  G,  =  2-8S9  — 2'877,  Breith.  Brcithanpt gives  thcaiigle 
TaP^\H°  20',  JfAP— 110"  SO,  ivhicharo  verynearOAl-',  and-a-iAl-t  iYom near Predi lao 
in  tbe  Tyrol. 

Comp.-0.  ratio  for  ft,  H,  Si=l :  2 :  H;  ()|Oa'+|{Pe,  Sl))'5i';  being  lime-irm-tpidoU,  Q.e 
mineral  having  for  its  protoijd  portion  almost  aolely  limo  (Ca),  but  containing  seaqnioiyd  of  ir.m 
(Fe)  in  place  of  part  of  the  alumina  (Si).  Tho  reaullB  of  the  larger  p«rt  of  tlie  analyses  conform 
nearly  \xi  the  above  ratio,  showing  apparently  that  it  is  the  nomiai  ratio.  Several  appear  to  afford, 
according  to  Hermann,  less  It  and  Si  iu  proportion  to  the  ft,  giving  different  mtioa  between  1:2:3 
and  1 :  1^:2);  but  with  tbe  sum  of  the  oijgen  of  the  protoiyds  and  Bpsquioxjda  alwajs  equal  to 
that  of  the  silica.  Tho  eiact  oondition  of  the  iron,  wliether  part  is  protuiyd  or  not,  has  not  iu  all 
cases  been  ascertained,  and,  therefore,  some  of  tho  results  obtained  are  not  free  from  donb:.  Ram- 
melsbcT^  observes  that  when  this  point  is  cluared  up  the  ratio  1:2:3  rUI  probablj  bo  fouud  to 
be  common  to  alL 

The  Achmatovsk  ■' bnckhindite "  (anal  41,  42)givM  nearly  the  ratio  2:  3:  fl;  but  if  the  iron  bt 
all  aeiquioiyd,  1 :  2*1 :  2*W.    Bunmelabeig  anys  the  oryalals  may  contain  some  inagnctito. 
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The  ratio  of  Fe  to  3tl  in  most  cpidote  is  approximately  1:  2,  as  in  analyses  1  to  18,  20,  2'2-31, 
33.  ild  ;  but  other  ratios  occur  between  1 :  2  and  1:6;  and  rarely  the  amount  cf  Fe  is  so  large  as 
to  give  nearly  the  ratio  8  :  5.  Ratio  1 :  *2|  is  afforded  by  analysis  19 ;  1 :  3  by  .S2  ;  1  : 4  by  24-26, 
28-30 ;  1  : 5  by  27  ;  1  :  6  bv  23  In  analysis  40,  the  silica  is  much  below  the  usual  proportion, 
and  the  0.  ratio  for  It.  Jf,  Si  is  nearly  3  :  4 :  G. 

Analyses:  1,  Geffkon  (Pojrg.,  xvi.  483);  2,  Kuhn  (Ann.  Ch.  Pharm.,  lix.  373);  3,  Ranimelsborg 
(2d  Suppl.,  48);  4,  id  (Min.  Ch,,  752);  5,  «,  Hermann  (J  pr  Ch.,  Ixxviil  295);  7,  Schoeror(Pog)^.. 
xci.  37»,  xcv.  601);  8,  Richter  (ib.);  9,  v.  Rath  (Pogg.,  xc.  X«»7);  10,  Kuhn  (1.  c);  11,  Her- 
mann  (J.  pr.  Ch.,  xliii.  35,  81);  12,  Raramelsberg  (Pogg.,  lixxiv.  453);  13,  Baor  (J.  pr.  Ch.,  xlviL 
4«l);  14,  Stockar-Eschcr  (see  Scheerer);  15,  Scheeror  (1.  c.);  16,  Hermann  (J.  pr.  Ch.,  Ixxvlil 
295) ;  17,  Scheeror  (1.  c);  Ix,  19,  Rammelsberg  (1.  c);  20,  21,  Kuhn  (1.  c);  22,  liemianu  (L  c); 
23,  V.  Rath  (ZS.  G.  xiv.  428);  2*,  2«>-3i>,  Stockar-Eschcr  (Pogg.,  xcv.  501);  25,  Scheerer  (1.  c); 
31,  32,  Hermann  (1.  c);  3S  Rammelsberg  (Min.  Ch.,  754);  ^4-37,  39,  Hermann  (L  c.) ;  :i8,  Oser- 
sky  (Vorh.  Min.  St  Pet,  1842,  66);  40,  Igelstrom  ((Efv.  Ak.  Stockh.,  18ri7,  11);  41,  Hermann  (1. 
c.) ;  42,  KammelBberg  (L  a) ;  43,  Hermann  (BulL  Soc.  Nat.  Moscow,  xxxv.  248) : 
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31. 
32. 
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^i         ^1 


1.  Arendal 


t( 

(< 

t( 

K 
II 
U 


gn. 

gnlu-hk. 
strp, 
pseud, 
pseud* 


B.  d'Oisans,  gn. 

olive-gn. 


a 
11 
li 
It 
II 
II 


(I) 

ii) 


Traversella,  dai'k 


11 


II 


yelUno 
Penig,  Saxony 
Geier,  Erzgeb. 
Traversella 
Val.  Maigels,  gy, 
Gutanen,  hnh.-gn. 


u 


(5) 


Susteuhom,  gnh-bn. 

Lole,  gnh-bn. 

St.  Gothard,  Escherite 

*'         bnh.'gn 
Kaverdiras,  bnh.'gn. 
Ural,  hkihumnaja,  gn. 
Achmatovsk,  gn. 
gn. 


II 
II 
II 


Burowa 
Fuschkinite 


u 


8014 

36-rt8 

37  ^S* 

38-76 

37-82 

36-79 

37-59 

38-84 

37-92 

39-85 
37-60 
88-37 
37-78 
37-35 
37-56 
88-00 
57-65 
37-01 
88-34 
38-64 
40-57 
40-08 
39  07 
3805 
38-99 
38-43 
38-39 
38-08 
38-28 
37-66 
37-47 
35-45 
37-75 
37-62 
40-27 
36-87 
37-47 
88-83 


22*24 
21-72 
20-78 
20 -art 
22-85 
21-24 
20-73 
25-45 
19-21 

21-61 

18-57 

21-13 

21-25 

22  02 

20-78 

20-87 

20-64 

21-76 

•20-61 

21  98 

1447 

16-01 

28-90 

26-39 

25-76 

26-40 

28-48 

2774 

27-53 

27-30 

2409 

24-92 

21-05 

18-45 

20  08 

18-13 

18-64 

18-85 


Mn 
2  12 


^e  1-86 
5-20 


II 


Fe 

14-29 
16-72 
17-24 
16-35 
11  56 
12-96 
16-57 
1088 
15-55 


16-61        

18-37  ^0  5-55 

16-85        

15-97 

1567        

16-49        

15-«>6  ;^e 
lt>-50Mii 
12-52  Fe 

923 
17-42 
13-44 
15-93 

7-43 

9-78 

9-99 

8-75 

7-56 

8-26 

8-66 

8  90 
10-60  te 

9-54 
11-41 
12-32 
14-22 
14-20 
14-15 
16-34 


II 


a 


1-90 
0-49 
3-59 
2-21 


1-44 


Mg 

2-38 
0-.'.3 
1-11 
0-44 
0-77 

0-41 

0-25 

0-30 
1-40 
017 
0-60 

0-29 

0-4n 
0-60 
0-43 
0-27 
2-96 
4-97 
0  10 

0-61 


II 


II 
It 
II 
II 
II 


Ca 

22-86 
2307 
23-74 
23-71 
22-03 
21-27 
22-64 
22-62 
22-68 

22-15 

21-19 

23-58 

23-46 

2254 

22-70 

21-93 

22-32 

21-26 

25-01 

21-98 

30-00 

19-11 

24-30 

23-54 

22-76 

23-90 

22-64 

23-58 

22-87 

23-90 

22-19 

22-45 

22-38 

24-76 

21-61 

2145 

22-06 

1600 


39.  SUlbohle 


39-67    18-55    1481 


8-25    1-62   20-53 


40. 
41. 
42. 
43. 


Jakobsberg,  Swed,    (|)  33-81  18-58 

Achmatovsk,  '' BudcC  36-97  21-84 

"  38-27  21-25 

"  ^'BagroL''  38-88  20- 19 


12-57 

10-19^6 
909  " 
9-82  ** 


4-85 
919 
5-57* 
8-82 


3-04  2&-46 

21-14 

1-07  22-75 

1-98  1737 


fl 


=  100-03  Gcffkeu. 
•=98-72  Kiihn. 
.=  100-85  Ramm. 


2-00=101-62  Ramm. 
2-93=99-32  Hermann. 
2-86=100-32  Hermann. 
2-11  =  100-05  Scheerer. 
2-41  =  100-20  Richter. 
2-51,  •S'a0  39,  K  0-23 

=98-74  V.  Rath. 

=102-52  Kiihn. 

1-68=99-36  Hermann. 

=100-22  Ramm. 

=,  Na  0-41=9y-47  Br. 

2-35  =  99-93  S.-Escher. 
2-09=99-91  Scheerer. 
208  Mu/r.=99-64  Herman. 
2-o6,HCl  0-01  =  loO  13  Schr. 
2-r-.8 =99-92  Ramm. 
2-82=98-65  Ramm. 

=100-26  Kuhn. 

=101-24  Kuhn. 

1-20=99-64  Hermann. 
0-63  =  100-43  Rath. 
2-02=99-73  S.-E8cher. 
2  05  =  10(rl6  Scheerer. 
2-46=99-94  a-Escher. 
2-30=99-37  a-Escher. 
2-04=99-65  S.-Escher. 
2-41=99-75  a-Eschor. 
2-33=100-15  a-Escher. 
1-24=99-40  Hermann. 
3-50=100-11  Hermann 
2  67  =  100  Ramm. 
2-20,  Na  0-91=98-85  Herm. 
016,  An  <r.=99-26  Herm. 
1-56=97-29  Hermann. 
1-44,  JJa,  Li  -^-78=98-60^ 

,  Un  9-26,  JJa  1-67,  Li 

0-46=98-56  Osorsky. 
1-23,  ^a  0-5-2,  Mn  Ir. 

=99  68  Hermann. 
0-94=100-25  Igelstrom. 
0-68,  C  0-32=100-33  Herm 
2-00=100  Ramm. 
1-60  La,  6e,  i)i  3-60 

=97-26  Her  rr aL3*> 


«  Anal,  on  material  after  its  ignition  ;  some  Ti  O*  with  the  Si  0* 


284  OXYGEN  COMPOUNHS. 

In  audi.  6,  G.=3*37;  anal  6,  G.=3'49;  anal  8  has  the  form  of  pyroxeno;  anaL  9,  Gr.s 
8'223,ha8  the  form  of  aoapolite;  anal  11,  G.=3*}{8;  anal  12,  G=3*463,  material  analyzed  aflei 
its  ignition;  anal  16,  a.=:8*42;  anal  23,  G.=3-3A1— 3-816,  in  the  Grisona;  24,  3*878:  26,  G.= 
8-326;  27,  3-359,  Borderrheinthal :  3-3H  from  Maggiatfaal ;  29,  8%S78,  fW>m  Formazzathal ;  30, 
S-3C9,  Yorderrheinthal;  31,  8*43;  32,  3*83— 3*34;  »i^  3*486;  84^  3*39;  35,8*41;  36,  8  85;  37, 
G.=3'43,  fr.  Werehneivinsk;  39,  3-45,  near  Helsingfors;  40,  3*51;  42,  8*46. 

Pyr^  ate — ^In  the  doeed  tube  gives  in  most  cases  water.  B.B.  Aises  wilii  intumesoence  at 
3-3*0  to  a  dark  brown  or  black  mass  whicii  is  generally  magnetic.  Reacts  for  iron  and  sometimea 
for  manganese  with  the  fluxes.  Partially  decomposed  by  muriatic  acid,  but  when  preyiously  ignited, 
gelatinizes  with  add.  IXeoomposed  on  ftision  with  'alkaline  carbonates.  G.  of  Arendal  epidote 
changes  on  ignition,  from  3*409  to  2*984 

Obfl.— Epidote  is  common  in  many  crystalline  rocks,  as  syenite,  gneiss,  mica  sdiict,  homblecdic 
schist,  sorpeutine,  and  especially  those  that  contain  the  ferriferous  mineral  hornblende.  It  often 
accompanies  beds  of  magnetite  or  hematite  in  sudi  rocks.  It  is  sometimes  found  in  geodes  in 
trap;  and  also  hi  sandstone  adjoining  trap  dikes,  where  it  has  been  formed  by  metamorphism 
through  the  heat  of  the  trap  at  the  time  of  its  ejection.  It  idso  occurs  at  times  in  nodules  in  dif- 
ferent quartz-rocks  or  altered  sandstones.  It  is  associated  often  with  quartz,  pyroxene,  feldspar, 
tixinite,  chlorite,  etc.,  in  the  Piedmontese  Alps. 

It  sometimes  forms  with  quartz  an  epidote  rock,  called  eptdosyfe.    Such  a  rode,  from  Grand 

liatanne  River,  Canada,  having  a  liardness  of  7  0.  and  G.=S*04,  gave  T.  S.  Hunt,  on  analysis 

(Logan's  Rep.^  1863,  497X  ^^i  62*00,  £l  12*80,  Pe  9*40,  %  0*72,  Oa  1410,  ]S^a  0*43,  ign  019= 

99*71,  which  corresponds  to  61*88  epidote  and  38*22  quartz.    A  eimilar  rock  exists  at  Melbourne 

.in  Canada. 

Beautiful  crystallizations  come  from  Bourg  d'Olsans,  Ala,  and  Traversella,  in  Piedmont ;  Zcr- 
matt  m  the  Yalais ;  near  Gutanen  in  the  Uaslitbol ;  at  Kaverdiras  and  Baduz  in  the  valley  of 
Tavetsch  (the  latter  sometimes  refbrred  to  zoisite,  but  optically  epidote  according  to  Descloizeaux); 
IConzoni  in  the  Fassa  valley ;  Zillerthal  in  the  Tyrol,  sometimes  in  rose-rod  and  greenish  crystals  of 
small  size,  resembling  thulUe ;  the  Sau- Alpe  in  Carinthia ;  and  the  other  localities  mentioned  above. 

In  N.  America,  occurs  in  K,  Hamp.  at  Franconia,  crystallized  and  granular,  with  magnetite ; 
Warren,  ydth  quartz  and  pyrite.  In  Masa^  at  Hadlyme  and  Chester,  in  crystals  in  gneiss ;  at 
Athol,  in  syenitic  gneiss,  in  fine  crystals,  2  m.  S.  W.  of  the  centra  of  the  town ;  Newbury,  in  lime- 
stooe ;  at  Rome,  in  hornblende  schist ;  at  Nahant,  poor,  *In  trap.  In  Rhode  Island^  at  Cumberland, 
in  a  kind  of  trap.  In  Ovno.,  at  Haddam,  in  large  splendid  crystals.  In  N,  Yark^  2.  m.  S.E.  of 
Amity,  in  quartz ;  2  m.  8.  of  Carmel,  Putnam  Co.,  with  hornblende  and  garnet;  2  m.  S.  of  Coffee^ 
lionroe,  Orange  Co.;  6  m.  W.  of  Warwick,  pale  yellowish -green,  with  sphene  and  pyroxene;  at 
Harlem,  in  gneiss,  on  the  bunks  of  East  river,  near  88th  St  In  N,  Jersey^  at  Franklin,  massive ; 
at  Roseville  in  Byram  township,  Sussex  Co.,  in  good  crystals.  In  Penn.,  at  K.  Bradford.  In 
Michigan^  in  the  Lake  Superior  region,  at  many  of  the  mines ;  at  the  Norwich  mine,  boautifuUy 
radiated  with  quartz  and  native  copper.  In  Canada^  at  St.  Joseph,  in  a  concretionary  argillaceous 
rock  of  the  Quebec  group. 

For  recent  papers  on  cryst.  see  KokBcharof  Min.  Russl.,  iii.  2()8,  iv.  106;  v.  Zepharovich.  Ber. 
Ak.  Wien,  xxxiv.  480,  xlv.  381;  DeacL  Min.,  L  1862;  Ilessenberg,  Min.  Not,  III.;  v.  Rath, 
Pogg.,  cxv.  472. 

EpidoU  is  one  of  ITaiiy's  crystallographic  names,  derived  from  the  Greek  trtV**!?,  increa^e^  and 
translated  by  him,  **qiii  A  recu  un  accroissoment"  the  base  of  the  prism  (rhomboidal  prism)  hav- 
ing one  side  longer  than  the  other.  In  its  introduction  Uauy  set  aside  three  older  names.  Thai- 
lite  (from  (/uAArii,  color  of  young  twigs,  alluding  to  the  green  color)  wis  rejected  because  it  was 
based  on  a  varying  character,  color ;  Ddphinite  and  Arendcdiie,  because  derived  from  localities. 
But  the  nome  J^idote  is  now  so  involved  in  geological  as  well  as  mincralogical  literature  that  the 
law  of  priority  cannot  well  do  the  justice  demanded  of  it  Werner's  name  PistacOe  from  irtcrdtin^ 
the  pisiachio^ttt  (referring  to  the  color)  was  not  proposed  as  early  as  thallite  or  epidote. 

Alt — Epidote  is  loss  liable  to  alteration  than  most  of  the  silicates,  partly  because  the  iron  it 
contains  is  mostly,  when  not  wholly,  in  the  state  of  scsquioxyd.  The  analyses  afford  generally 
one  or  two  per  cent,  of  water,  which  is  probably  foreign  to  the  species ;  and  in  a  green  mineral 
from  Isle  Royale,  having  the  composition  of  epidote,  J.  D.  Whitney  found  5  per  cent  of  water 
(Rop.  Geol.  L.  Sup.,  1851,  97). 

Artif. — Epidote  has  not  been  found  among  the  crystallizations  of  furnace  slags,  or  formed  in 
the  laboratory  of  the  chemist  It  has  been  a  frequent  result  of  the  action  of  heat  and  steam  on 
ferruginous  sandstones  accompanying  the  ejection  of  doleryte  and  other  eruptive  rocks;  and 
this  fact  suggests  the  method  by  which  it  may  be  artificially  formed. 

27GA.  KCELBINGITB.  (Kolbingit  Breiih.,  B.n.  Ztg.,  xxiv.  39S.  Ainigmatit  BreiOu,  ib.)  Mono- 
clinic.     /A/=66*'3r,  OAt-i=59®.    Cleavaj.'e  :/ perfect ;  i-i  imperfect ;  t-i  in  traces. 

1I.=5'5— 6.    G.=3-599,   8-C0«,   3-613.     Lustre   vitreous.     Color    greenish  to    velvet-bbck 
Streak  pistachio-green.    Subtransluceut    Fracture  couchoidal  to  uneven. 
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Oymp. — Consists,  acoordiig  to  R.  Muiler  (1.  c.\  largely  of  the  silicates  of  protoxyd  of  iron  and 
lime. 

Obs. — Occurs  at  Kanjjerdluarsuk,  Greenland,  with  aegirite,  eudialyte,  etc..  and  resembles  much 
a  block  hornblende.  Unlike  honiblende  and  the  related  species,  the  crystal  is  oblique  from  an  acute 
edge  (as  in  epidote),  and  the  angles  of  the  prism  are  very  different.  Arfvedsonite  differs  in  hav- 
ing a  celandine-green  streak ;  and  ;cgerite  a  mountain-green.     It  may  be  epidote. 

uEntgmcUiie  has  the  form  and  angles  of  koelbingrite ;  but  H.=6— 5'5  ;  G.=3*833— 3*863 ;  the  iron 
in  the  compound  is  sesquioxyd ;  and  the  streak  is  reddish-brown.    Probably  altered  koelbingite. 

277.  PIEDMONTITE.  Rod  Magnesia  (fr.  Piedmont)  CronsL,  Min.,  106,  1758.  Manganese 
rouge  (id.)  Napione^  Mem.  Ac.  Turin,  iv.,  1790.  Manganese  oxyd^  violet  siliciftre  (id.)  if.,  Tr., 
iv.,  1801.  Epidote  manganesif^re  (id.)  L.  Cordicr,  J.  d.  M.,  xiiL  135,  1803;  JET.,  TabL,  18c»9. 
Piemontischer  Braunstcin  Wem.,  Hoffm.  Min.,  iv.  a,  152,  1817.  Manganepidot  Germ.  Pie- 
montit  Kenng»,  Min.,  75,  1853. 

Monoclinic ;  like  epidote  in  form,  and  nearly  so  in  angles,  i-i  A  -l-i= 
115°  20',  -1-i  A  f  i=J)8°  50',  f  z  Af  i=145°  37  .  Cleavage  i-i  perfect,  -1-t 
less  so.     Also  massive. 

H.  =  6*5.  G.=3'404,  Breithaiipt.  Lustre  vitreous,  especially  bright  on 
t-i ;  slightly  pearly  on  other  faces.  Color  reddish-brown  and  reddish- black ; 
in  very  thin  splintei's  culunibine-red.  Streak  reddish.  Opaque  to  subtraiis- 
lucent.     Fragile. 

Oomp — 0.  ratio  for  R,  S,  Si=l  :  2  :  8  :  (i  Ca'  +  |  (Mn,  Pe,  Xl))*  Si";  or  epidote  in  which  a 
large  part  of  the  alumina  is  replaced  by  sesquioxyd  of  manganese.  The  protoxyds  may  also  in- 
clude some  protoxyd  of  manganese  as  well  as  magnesia. 

Analyses:  1,  Sobrero  (Arsb.,  1840,  218);  2,  Hartwall  (Ak.  H.  Stockb.,  1828,  171);  8,  Geffken 
(Pogg.,  xvi.  483);  4,  H.  St  0.  Deville  (Ann.  Ch.  Phys.,  xliiL  13): 

Si         *1       Fe        »n       Mg       Ca 

1.  St  Marcel  37  86  16-30  8"i3  18-96  13*42,  An  482,  Sn,  Cn  0-4=lOO-66  & 

2  "         88  47  17-66  6*60  1408  1*82  21*65=  100*27  Hartwall. 

3.  "        86-87  11-76  10-34  18-25  22*78=100  Geffken. 

4.  "         37-3  15-9  4-8  19  0  0*2  228  =100  DeviUe. 

The  last  three  analyses  correspond  nearly  with  the  epidote  0.  ratio,  1:2:8.  The  mineral  was 
first  analyzed  by  Napione  (L  c),  and  next  by  Cordier  (1.  c.). 

Pyr.,  etc. — B.B.  fuses  with  intumescence  at  3  to  a  black  lustrous  glass.  Gives  strong  reactions 
for  manganese  with  the  fluxes,  and  also  for  iron.  Not  decomposed  by  acids,  but  when  previously 
ignited  gelatinizes  with  muriatic  acid.    Decomposed  on  fusion  with  alkaline  carbonates. 

Obs. — Occurs  at  St.  Marcel,  in  the  valley  of  Aosta,  in  Piedmont,  in  braunite  with  quartz, 
greenovite,  violan,  and  tremolite.  Crystals  rather  long  subrhomboidal  prisms,  very  fragile,  and 
having  most  of  the  surfaces  dull 

278.  AIXANITB.  Crystallized  Gadolinite?  (fr  Greenland)  T,  AUan^  Tr.  R.  Soc.  Edinb.,  vi 
345  (read  Nov.  1803)=Allanite  Thomson,  ib.,  871  (read  Nov.  1810);  Phil.  Mag.,  xxxvi.  278, 
181 1.  Cerin  (fr.  Riddarhyttan)  Hisinger,  Af h.,  iv.  327,  1816.  Orthlt  (fr.  Finbo)  Berz,,  Afh.,  v. 
32,  1818.  Pyrorthit  (fr.  Kararfvet)  Ben.,  Afh.,  v.  52,  1818.  Bucklandit  (fr.  Arendal),  Levy, 
Ann.  PhiL,  II.  vii.  134,  1824.  Tautolit  (fr.  L.  Laach)  BreWi.,  Schw.  J.,  L  321,  1826.  Uralor- 
thite  Eerm.,  J.  pr.  Ch.,  xxiiu  273,  1841.  Bagrationit  (fV.  Achmatovsk)  iToA^cA.,  Russiches  Berg. 
J.,  I  434,  1847  ;  Pogg.,  Ixxiii.  182,  1848  [not  Bagrationite  ^<»^,= Epidote].  Xanthorthit  (fir. 
Erikberg)  Herm.,  J.  pr.  Oh.,  xliii.  112,  1848.  Erdmannit  (fr.  Stoko)  Berlin,  Pogg.,  Ixxxviii.  162, 
1S53. 

Monoclinic,  isomorphous  with  epidote.  C=89°  V  \  0  h  14=122°  50^', 
1-2  A  i-2=63°  58';  a\h:  0=0-483755  :^  1  :  0-312187.  Observed  planes: 
0\  vertical,  i-i,  ^-2,  i-4;  clinodome,  l-i;  hemidomes,  1-i,  5-i,  -1-i, -2-i, 
-3-i,  -5-* ;  hcniipyramids,  1,  -1,  1-2,  3-3,  -3-3,  2-4,  5-5. 
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Crystals  eitiber  short,  flat  tabular,  or  lon^  and  slender,  sometimes  acicnlar. 
Twins  like  thoso  of  eprdote.  Cleavage:  tri  in  traces.  Also  massive,  and 
in  angular  of  rounded  gi'ains. 

H.==5*6--6.  G.=3'0— 4*2.  Lustre  submetallic,  pitchy,  or  resinous — 
occasionally  vitreous.  Color  pitchnbrown  to  black,  either  brownish,  ^een- 
ish,  grayisli,or  yellowish.  Streak  gray,  sometimes  slightly  greeni^  or 
brownish.  Subtranslucent — opaque.  Fracture  uneven  or  subconchoidal. 
Brittle.     Double  refraction  either  distinct,  or  wanting. 

Ctomp^  ▼ar.-^Tlilii  species^  wfafie  closely  like  epidote  in  orjrBtoIlisationf  varies  much  in  the  re- 
folte  of  analyses,  and. also  in  external  appearance.  The  more  prominent  ways  of  variation  are  the 
fi^wing :  ( 1 )  The  crystals  are  sometimes  broad  tabular,  and  sometimes  very  long  acknilar.  (2) 
The  crystals,  when  well-formed,  often  manifest  no  double  refraction,  as  Descloizoaux  has  observed. 
(3)  The  amount  of  water  present  varies  from  none  to  17  p.  c,  and  Iho  hardness  and  specitic  gravity 
correspondingly,  the  kinds  containing  the  most  water  being  lowest ;  and,  in  some,  G.  not  exceed- 
ing 2*58.  (4)  There  is  also  much  diversity  in  pyrognostic  and  other  chemical  characters,  as  ex- 
plained beyond. 

The  varieties  that  have  been  distinguished  are  as  follows : 

1.  AUanik^  In  tabular  crystals  or  plates,  the  crystala  son^times  8  to  10  m.  long,  6  to  6  wide, 
and  an  inch  or  so  thick.  Color  black  or  brownish-black.  G.  ==3*5()— 3*95 ;  3*53— 3'.*)4,  from  Jotun- 
Pjeld;  379,  fit)m  Snarum,  Norway;  3*53,  from  E.  Bradford,  Pa.,  and  3*935,  from  Bethlehem,  Pa., 
Brush ;  8*84,  from  Franklin,  N.  J.,  Hunt.  Named  after  T.  Allan,  the  discoverer  of  the  mineral, 
and  found  among  specimens  from  £a8t  Greenland,  brought  to  Scotland  by  C  Giesecke.  Cerine 
is  the  same  thing,  named  by  Hisinger,  liaving  H.=6;  G  =:-i'77— 3*8;  lustre  weak,  greasy ;  and 
being  subtranslucent  in  thin  spHnters. 

BucklandiU:  is  anliydrous  allanitc  in  small  black  crystals  from  a  mine  of  magnetite  near  Arendal, 
Norway.  Although  not  yet  analyzed,  it  is  referred  here  by  v.  R^th  on  the  ground  of  the  angles 
and  physical  characters  (Pogg.,  cxiii.  281).  That  of  L.  Laach  is  also  shown  to  have  the  angles  of 
allanite  by  v.  Rath  (L  c) ;  the  angles  are  those  cited  above  as  tiie  angles  of  the  species.  I'auioUte 
BrtWUf  is  also  from  the  trachyte  of  L.  Laach,  and  is  probably  the  same  species.  Angles :  t-2  A  t-2 
=  70"  48'  and  109°  12',  wAl-i=ll4^  30,  l-tAl  =  125  30',  -l-i a  1.1=128"  37'  and  51°  20', 
DescL;  1-2  Ai-2  =  70*'  14',  -1-iA  l-i=5r  62',  Breith.     II.=()-5-7.     G.=3-86. 

2.  Uralorihitt  is  allanite  in  large  prismatic  crystals  from  the  Ilmen  Mta.,  near  Minsk.  H.  =  6 ; 
G.=3'4l— 3-tiO.  H^rm. ;  3*»>47,  Ramm.  It  is  pitch-black,  gives  a*  gray  powder,  and  is  nearly  an- 
hydrous. 

2.  BagraitoniU,  Occurs,  according  to  Kokscharof,  in  black  crystals,  which  are  nearly  syramet 
rical  like  the  bucklandite  of  Achmatovsk,  and  not  lengthened,  liive  uralorthite,  in  the  direction  of 
the  orthodiagcnal.  Angles  the  same  with  those  of  uralorthite,  after  many  measurements  by 
Kokscharof  II. =6*5.  G.=3'84,  Koksch.  Streak  dark  brown.  B.B.  intumesces  and  forms  a 
black,  shining,  magnetic  pearL  In  powder  not  attacked  by  hot  muriatic  acid  or  by  boiling  nitric 
acid.    Not  analyated.    Named  after  the  discoverer,  P.  R.  Bagration.    From  Achmatovsk,  UrtiL 
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Uennann  has  described  and  analyzed  what  he  calls  bagration'ic^  (Vom  Achmatovsk,  which  he 
"tatcs  has  the  an;^le3  of  the  bucklanditc  of  Achmal'wsk,  and  which  therefore,  is  true  epidote 
{i{  v.).     The  analyses  by  Hermann  sustiiiu  this  reference. 

Orihiie  included,  in  it«  original  use,  tlio  slender  or  acicular  prismatic  crystals,  often  a  foot  long, 


•>. 


containing  some  water.  But  those  graduate  into  massive  forms,  and  some  orthitea  are  anhydrous, 
or  as  nearly  so  as  much  of  the  allanite.  The  name  is  from  u^J>,  straiglU.  The  tendency  to  alter- 
ation and  hydration  may  bo  due  to  the  slenderness  of  the  crystals,  and  the  consequent  great  ex- 
posure to  the  action  of  moisture  and  the  atmosphere.  n.  =  5  — 6.  G.  =  2-vS0— 3'75  ;  3-03— 3"65 
from  Fille-fjeld;  «-54(»,  from  Hitter Je,  Ramm. ;  3  37:^,  Scheerer;  3*69— 3-71.  from  Swampscot, 
Mass.,  Balch;  2-86—2-93,  from  Naes  mine,  10  m.  E.  of  Arendal,  a  hydrous  variety  containing  12 
p.  c.  of  wat^r.     Lustre  viireous  to  greasy 

4.  Xantfiorlltite^  of  Hermann,  is  yellowish  and  contains  much  water,  and  is  apparently  an  altered 
vafiety;  G.  =2-78  — '21).     Named  from  (i^'Jt(,  ytllow^  and  orthite. 

5.  Pi/rarihite  of  Berzelius  is  an  impure  orthite-like  mineral,  in  long  prismi<  of  rather  loose  tex- 
ture, contaming  as  its  principal  impurity  some  carbonaceous  material  (over  30  p.  c),  and  show- 
ing this  in  its  burning  before  the  blowpipe.  Named  from  r.vp^firty  and  orthite.  From  Kararfvet, 
near  Fahlun. 

C.  Erdntannite,  of  Berlin,  from  Stoku,  near  Brevig,  is  near  orthite  In  composition.  It  occurs  in 
imbedded  grains  and  plates,  with  G^  =  3*l,  lustre  vitreous,  color  dark  brown,  and  is  translucent  in 
thiii  splinters.    Named  after  Prof  Erdmann.     Contains  4  to  a  p.  c.  of  water. 

Allanite  is  a  ccriam-tptdute.  But,  besides  a  large  percentage  of  cerium,  it  contains  generally 
the  related  metals,  lanthanum  and  ddymiii  n,  witli  also,  sometimes,  a  little  yttrium,  and  rarely 
traces  of  glucinum.  The  condition  of  oxydation  of  the  iron  has  not  been  exactly  determined  iu 
most  of  the  analyses,  and  consf^quently  the  results  are  disi'ordant.  The  best  determinations, 
according  to  Rammelsberg,  afford  approximately,  the  garnet-ratio  1:1:  2,  instead  of  the  epidote 
ratio  1:2:3,  whence  the  formula  (i  R'-f  i  H)'Si'.  in  this  formula  R=C'a,  Oe,  La,  Di,  Fe.  with 
sometimes  Nig,  V,  Mn  ;  and  fi=:il,  3f?e.     Analyses  9-1 1  gave  this  oxygen  ratio  to  Genth.    • 

Analyses:  1.  Allakite;  1,  Stromcyer  (Pogg.,  xxxii.  *J88);  2,  Credner  (Pogg.,  Ixxix.  414);  3, 
Raramelsberg  (Pogg.,  Ixxx.  285);  4,Bergemann  (Pogg.,  Ixxxiv.  485):  5,  Zschau  (Jahrb.  Min.,  1852, 
G52I;  G,  7,  Scheerer  (Pog?.,  li.  407,  405,  Ivi.  479.  Ixl  636);  8,'llermann  (J.  pr.  Ch.,  xxiii.  27:<, 
xliiL  35,  99);  9,  10,  1 1,  P.  Keyser  (Am.  J.  Sci.,  IL  xix.  20);  12,  T  S.  Hunt  (Proc.  N.  11.  Soc.  Bos- 
ton, viii.  57). 

II.  Cenne;  13,  Ilisinger  (Afh.  i.  Fys.,  iv.  327);  14.  Scheerer  (1.  a);  15,  P.  T.  Cleve  ((Efv.  Ak. 
Stockh..  xix.  42.-),  1862,  J.  pr.  Ch ,  xcL  223);  16,  v.  Rath  (Pogg,  cxix.  273);  17,  18,  D.  IL  Balch 
^Am.  J.  Sci,  II.  xxxiii.  348).  * 

III.  Ura'orihite;  19,  20,  Hermann  (J.  pr.  Ch.,  xliii.  lOi,  105);  21,  Rammelsborg  (Min.  CHl, 
7 16 1. 

IV.  (hihile.;  22,  23,  BorzcHus  (Hisinger's  Min.  Schwed.);  24,  25.  Berlin  (Jahresb.,  xvii.  221); 
2rt,  27,  28,  Scheerer  (1.  c.;;  29,  0.  W.  Blomstrand  ((Efv.  Ak.  Stockh.,  1854,  296,  J.  pr.  Ch.,  Ixvi. 
156);  3U,  F.  Stifft  (Jahrb.  Min.,  185G,  395);  81,  D.  Forbes  (Kdinb.  N.  Ph.  J.,  IL  vi.  112);  32, 
Streoker  (Christiania  Univ.  Programme,  1854,  EJ.  N.  Ph.  J.,  IL  vi.  112);  33,  Zittel  (Ann.  Ch. 
I'liann.,  cxii.  85). 

V.  Xantfioi-Uiiie ;  34,  35,  Bahr  and  Berlin  (CEfv.  Ak.  Stockh.,  1845,  86). 

VI.  Erdiuannite ;  3rt,  Berhn  (Pogg.,  Lxxxviii.  162). 
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6-90 

11-76 

1*70  1*30  Hunt 

9*12 

,  Cu  0  87=: 

100*36  a 

S88 
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SiXlFeS'e         ftnOeLalHl'Cattgfi 


14.  OerUe 

15.  " 
1«.  " 
IT.  " 


3206    6-49  25-26  

80-99  9*10  8-71  12-69 
Sl'SS  18-66 10-28  8-69 
33-31  14-78 15-82 


IS.  Massive    32-94        88-60 


28-83   2-46 

11-85       16*08 

0-40  20*89 

21-94 

20-71 


10.  UrahrOu  85^49 
20.        "        34-47 


18*21  13-03  Stn  2-87  10-85   6-54 

14*86    8-24    7-67       14-79    7-66 


2L 


II 


34-08  16*86   7-35    7-90 


21-88 


22.  OrOUIe     86*25 

23.  "  32-00 

24.  "  36-24 


1400 

14-80 

8*18 


11-42        1-86  17-89 

12-44        8*40  19-44 

906       4-98 


26. 

a. 
28. 
29. 
80. 
8L 
82. 
88. 


II 

II 
II 


M 
M 


83-60  12-58  

34*98  14*26 

33*81  13-04 

82*77  14*32  — 

88-26  14-7414*30 

82*79  14-67  

81-03  9*29  — 


13*48 


4*56 


14*90        0-85  21*48 

15-65         20*50 

14-76        1*12  17-70        2-81 


1-08  14-51 


14-^1 


22-81 


2008        0*07     6*74  4*85 


M 
M 


81-85  10*28  19-27 

82*70  17*4416*26   


12-^6 

0*34    8*92       15-41 


34.  TofiiTkore^t  32-98  1554 


95. 


II 


27-59  16-14 


86.  ^dmawn.  8 1-85  11-71 


4-21        0-39 
1601        1*55 


8-52        0-86 


20O1 

11-75 


84*89 


8-08  1-16  0*60=99-90  8 
9-08  1-86  0-88=9})-69  a 

11*46  2-70   =99-91  R 

1*82    7*85  1-25  1*49,  Ka  WMfal 

=97*71  a 

1-32    7-87  1-47  1-49,  ^a  tndtf 

=99-40  B 
9*25  2-06  2*00=99  80  BL 
10-20  1-08  1*56=100-^8 

Hcmumn. 

9-28  0-95  1*32,  Cu  0*1, 1= 

99-25  B. 

8*80    4-87   8*70=97*79  R 

8-44    7-84 5-86=98*72  R 

29*81     5*48  0-61  4*59,  E,  Ka 

0-61=99-96  R 
20-88    9*59  1*60  8*84,  t,  jf^a 

0*62=100  R 
1-91  10-42  0-86,  0-52=10008  & 
1*45     9-42  0*38  3*38,  &  0*67= 

98*80  & 
0-85  11 18  0-50  2-51,  i  0*26= 

98-28  a 
0-69  12-04  0-74  8*22  QoBB  iwl.) 
SaO*H  4  0-29=100  B. 
2*42    9-68  1-20  2*67,  JTa  0*34 

4  0-41=101*20  a 

102    6-68  2-06 12*24,  iSTa  0*56, 
SO-OO,  Be  8-71=99-18  F. 
9-12  1-8618*37     (0  inei) 
Cu  0*54=99'05  a 

11-24  0-9O  2-47,    C    0*28. 

iSTa  0*24,  4  (r51  =101*71  Z. 

0-59    6-76  21517-55    (ind.    C) 

=100-18  R  &  R 

2*12     2-28  4-9411-46,  C  671  = 

100*55  B.  &  B. 
1*43     6-46   4-28=100  Ber. 


Analysis  1,  from  Iglorsoit;  2,  G.=3-79,  from  Krux,  Thnriugia ;  3,  0.  ratio  1:1:2,  from  Ches- 
ter Co.,  Pa.;  4,  from  West  Point,  N.  Y.;  5,  G.=3-4917,  near  Dresden;  6,  near  Jotunfjeld;  7, 
Snarum;  8,  0=3-48—3-66,  from  Werchoturie,  Ural,  tlie  so-called  bucklandite;  9,  G.=3-782, 
H.=5*5,  pitch-black,  no  cleavage,  from  Orange  Co.,  N.  T.;  U\  G.=3-8H1,  U.=6,  pitch-black, 
from  near  Eckhardt's  furnace,  iferks  Co.,  Pa.;  11,  G. =8*491,  H.=5,  bnh.-bk.,  Bethlehem,  North- 
ampton Co.,  Pa.;  12,  0.=3'84.  Franklin,  N.  J.,  in  magnetic  iron. 

18,  O.=«-77--3-80,  Bastnaes;  14,  Riddarhyttan ;  16,  G.=4-l 08-4-103,  0.  ratio  4  :  3  :  7;  16, 
G.=3-983,  from  L.  Laach;   17,  18,  0.=3-«9— 8-71,  jet-black,  massive,  from  Swampscot,  Mass. 

19,  20.  0.=3-.ll -3-647,  from  Miask,  in  the  Ural;  21,  G.=3-647,  Miask. 

22,  0.=3  288,  Fahlun;  23,  Fiubo;  24,  25,  0.  =  S-5,  Ytterby;  2G,  G.=3-63-3*65.  FiUcfjcld ; 
27,  28,  G.=:5-373,  Hittenie;  29,  Wcxio,  Sw.;  8«S  G.=3-44— 3-47,  pitch-bk.  to  bnh..bk.,  in  syenite 
near  Weinheim ;  .SI,  32.  G.=2-86— 2-93,  gnh.-bk.,  Nacs  mine,  Norway,  in  a  granite  containing 
both  orthodase  and  oligoclase;  38,  Naes  mine,  near  Arendal;  34,  G.=2*78,  yellow,  Eriksberg; 
85,  G.=2-88,  black,  Kullberg;  36,  Stoko,  in  the  Langesimd  fiord,  near  Brevig,  G.=31. 

Rammelsberg  found,  on  examination,  that  the  Hitteroo  orthite  contained  3Pe  8-16  and  fe  8  30, 
and  thu.s  deduced  for  the  mineral  the  Cj-atio  1:1:2.  The  cerine  of  Bastnaes  contained,  accord- 
ing to  Damour,  1*74  p.  c.  of  water.  . 

The  pyrorOiiU  afforded  Berzelius  (1.  c)  Si  10*43,  3kl  8*59,  Fe  608,  Mn  139,  Co  13-92,  Y  4-87, 
Oa  1-81,  A  20*50.  caroon  (by  loss)  31-41. 

Pyr.,  etc.— Some  varieties  give  water  in  the  dosed  tube.  B.B.  ftises  easily  and  swells  up 
(F.=2-5)  to  a  dark,  blebby,  magnetic  glass.  With  the  fluxes  reacts  for  iron.  Most  varieties 
gelatinize  >\-ith  muriatic  add,  but  if  previously  ignited  are  not  decomposed  by  ado 

Oba. — Occurs  in  albitic  and  common  foldspathio  granite,  syenite,  zircon-syenite,  porphyry,  whito 
limestone,  and  often  in  mines  of  magnetlo  iron.     Allaniie  occurs  in  Greenland,  in  granite ;  at 
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OriflTel,  in  Scotland,  in  small  crystals :  at  Jotun  IJeld  in  Norway,  in  a  kind  of  porphyry,  and  at 
Saarum,  in  albite,  along  with  rutile  and  apatite ;  at  Plauensche  G-riind,  near  Dresden ;  in  granite 
near  Suhl  iu  the  Thiiriugerwald.  Ceriw  occurs  at  Bastnas  in  Sweden  with  hombleude  and  chalco- 
pyriie.  Orihiie  occurs  hi  acicular  crystals  sometimes  a  foot  long  at  Finbo  near  Fahlun,  and  at 
Ytterby  in  Sweden;  at  Skeppsbolm  near  Stockholm,  in  black  vitreous  masses  disseminated 
through  gneiss ;  also  at  E>ager6e,  Hitteroe,  and  Fille  Fjeld  in  Norway ;  at  Miask  in  the  UraL 
Ura' orihiie  occurs  with  small  crystals  of  zircon  in  flesh-red  feldspar  at  Miask  in  the  Ural. 

In  Mass.^  at  the  Bolton  quarry ;  at  St.  Royalston,  iu  boulders ;  in  Athol,  on  the  road  to  West- 
minster, in  gneiss;  at  Swampscot,  near  Marblehead.  In  Ckmn.^  at  Allen's  vein,  at  the  gpneiss 
quarries,  Iladdam.  In  If  York,  near  W.  Point,  in  tabular  oryst ;  Moriah,  Elssex  Co.,  with  magnet- 
ite and  apatite,  some  cryst  ^\0  in.  long,  6-8  broad,  and  1-2  thick ;  at  Monroe,  Orange  Co.  la 
K.  Jersey^  at  Franklin  with  feldspar  and  magnetite.  In  Penn.,  at  S.  Mountain,  near  Bethlehem, 
in  large  crystals ;  at  E.  Bradford  iu  Chester  Co.  (called  orthite,  G.=r3*5,  anal  3);  at  Easton, 
Northampton  Co. ;  near  Kckhardt's  furnace.  Berk's  Co.,  abundant  In  Canada,  at  St.  Paul's,  C. 
W. ;  Bay  St.  Paul,  C.  E.;  at  HoUow  lake,  head-waters  of  the  S.  Muskoka  (G.=3-265— 3*288, 
Chapman). 

On  cryst,  see  Kokscharof^  Min.  Russl,  iiL  344,  iv.  37 ;  t.  Bath,  Pogg.,  cxiiL  281,  ZS.  Q-.,  zvl 
25rt. 

Alt — The  hydrous  varieties  of  allanite  or  orthite  are  properly  altered  forms  of  the  spedef. 
They  oflen  contain  carbonic  acid.  It  is  probable  that  the  carbonates  of  lanthanum  and  of  cerium 
proceed  at  times  from  ihe  alteration  of  allanite.  « 

At  Sillbohle,  in  Finland,  there  are  crystals  of  allanite  having  an  epidote  nucleus,  and  crystals 
of  epidote  having  a  nucleus  of  allanite,  apparently  indicating  that  a  change  had  taken  place  from 
one  to  the  other. 


279.  MUROMOMTITB.    K&mdt,  J.  pr.  Ch^  zliil  228,  1848. 

Amorphons ;  without  any  trace  of  crystallization.     In  grains. 
H.=7.     G.  =4-263.    Lustre  vitreous  or  slightly  greasy.     Color  black  or 
green  is)  I- black. 

Oomp. — Apparently  related  to  allanite,  but  containing  much  yttrium,  and  little  aluminum  or 
cerium.     Analysis:  Kemdt  (L  c): 

Si        'M      :6e       i'e       Mn      <5e      La        t        Oa     Ag      i^a      fe    ft  ft  loss. 
31*09     2-24     5-52     11-23     0'91     6*64     354     3714     0*71     042     0*65     017     0*86 

Obs. — Prom  Mauersberg,  near  Marienberg,  in  the  Saxon  Erzgebirge. 
Named  from  a  Latin  rendering  of  Mauersberg. 

279A.  BoDEyiTB  Breith.,  Pogg.,  Ixii  273,  1844,  Kersttn,  ib.,  bdu.  136,  Kemdi,  J.  pr.  Ch.,  xliiL 
219.  Related  to  muromontite  in  oomposition,  and  in  containing  more  yttrium  than  cerium,  but 
has  a  larger  percentage  of  alumiua  and  lime,  and  no  gludna^  tmd  is  hydrous.  Composition  ac- 
cording to  Kerndt  (I,  c.) : 

Si  3tl        f'e      Jftn       Oe       La        t'       Ca      fig     Sa       ft        ft 

26-12     10-34     12-05     162     10-46     7-67     17*43     6*82     234    0*84     1-21     3-82=100. 

From  Boden,  near  Marienberg,  with  muromontite. 

27  9B.  MiOHAELSONTTE  Dana,  An  orthiU-like  mineral  occurring  near  Brevig  with  meliphanite, 
containing,  like  muromontite,  little  alumina  and  some  glncina,  affbnkd  Michaelson  and  Nobel 
(OSfv.  Ak.  Stockh.,  1862,  505): 

§i        Si      Pe      2r      :fte       Oe     tja,  iH    V      Ag       Oa      JTa       ]Q[ 
L  29-21     2-81     6-42     6*44    427       9-79     1560     1-63    0-46     14-93    2*46     6-50=98-41  lOch. 

2    28-80  1751  11'47     14*12     149     «r.      IB^OB    Nobel. 

Ta  anaL  2,  Nobel  obtained  also  0*83  p.  c.  of  a  precipitate  by  means  of  S  H.  H.=4— 6 ;  G.=8*44 ; 
in  thin  splinters  transparent  to  translucent;  lustre  vitreous;  amorphous.  It  differs  from  moro- 
niontite  in  coutainiug  but  little  3rttria. 

19 
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280.  ZOISTTE.  Sannlpit  (fr.  the  Sau-iUpe  in  Car]nthia)  u.  Zoui,  and  Oiriiiftiiin  Wntralofiilt, 
before  IBOe,  Klapr.,  Beitr,  Iv.  11B,  IBOT.  ZoiBilc  (ft.  Cnrinthia]  Wem^  1806.  Tor.  of  Epidoto 
fll,  J,  d.  M ,  lii.  3fi5,  1B06,  i^nAardi,  Moll's  Efem^  iii.  24,  1807.  Illuderit  Leonlt ,  Sysl,  Tab. 
p,  IT.  1806.  Lime-Epidole.  Zoirile,  sp.  distinct  from  Epidolo,  Braokf,  Aon.  Phil^  11  t.  882, 
lS2a,     Thnlile  Brooke,  CrjBt,  4114,  1823.    UniouitD  SUlinum.  Am.  J.  Soi.,  11.  viii.  3B4. 

Jado  (fr.  oenrL.  GenevB)  JT.S.  dm  Sausiure,  Voj.  Alpe»,i,8  ll'J,  ITSO.  Bitlerstein,  Schweis- 
criBclie  Jnile,  HSpfner,  Mug.  Helvet^  i.  291,  Bargm.  J^  448,  1188,  Nephrite  pt  Weru.  loh- 
manito  DdameOi.,  T.  T.,  iL  S51.  Jade  tenacs,  Jade  de  Sauaaure,  a,  Tr.,  iv.  18(il.  Sauaauiile 
T.  de  Sa^uKvTt,  J.  d.  M.,  idx,  £05,  1806.  Vbt.  or  Zoiaila  T.  8.  Hunt,  Am.  J.  BoL,  n.  zxr.  i31, 
1858,  nrii.  336,  1BB9, 

OpthorhoniljiG.  /A  7-116° 40',  0  A  1-1=131° If  ;  o:  6:  c=l-1493  : 1 : 
1'62125.  Observed  pltmes  :  vertical,  /,  i-t,  i-l,  i-i,  i-S,  »-f,  i-3,  1-4 ;  domes, 
1-t,  ^i ;  octahedral,  4,  2-4 ;  f-e. 

/A  i-ii=191°  40',  meaa. 

/Ai'-2=lfi5  29 
i-i  A  1-3=151  37 
t-i  Ai-a=162  51 
i-1  Ai-a=U5  +2 
i-S  A  i-S,  froTit,=.'i6  46 
»-S  A  »-S,  aide,=:123  14 
1-JAl-i,  top,=109  20 
1-iAl-i,  top,=80  3 
MA  l-i=:135  20,  meaa. 
fiAi.T=120  14 

i  A  1=144  57,  Deecl. 

^cui.c^n^  i=uu™v^.         Fifnire  272,  observed  Ibnn,  the  right  I 

and  i-2,  and  i-s  wanting,  and  planes  on 
left  side  of  summit  nearly  obsolef*;  271,  the  normal  form  as  deduced  from 
272.  Crystals,  lengthened  in  tlie  direction  of  the  vertical  axis,  and  verti- 
cally deeply  striated  or  furrowed.  Cleavage :  i-i  very  perfect.  Commonly  in 
crystalline  masseB  longitudinally  furrowed.     Also  compact  massive. 

H.=6— 6'5,  G.=3'll— 3'38,  Ltistre  pearly  on  i-i;  vitreous  on  earface 
of  fracture.  Color  graj-ish-white,  gray,  yellowish,  brown,  greenish-gray, 
apple-green;  also  peach-blossom-red  to  rose-red.  Streak  uncolored.  Irans- 

Earent  to  Buhtransiueent,  Double  refraction  feeble ;  optic-axial  plane  i'-t; 
isectrix  positive,  normal  to  i-i  ;   Descl. 

V«r. — A.  luE-ZcasiTK.  1.  OriUnary.  Colorsgrajtowliite  and  brown.  /A/ii)Z.orSaQi]pe 
llO*  48',  Breith.;  of  Uorevio,  111'  5',  A.  Weiabach,  the  crystal  the  rhombic  priam  I  with  the 
planes  i-i  and  i-i,  and  basal  deavage  at  right  aoglea  to  I  dietintrt.  For  Z.  of  RanriB,  G.:^3'226, 
Breith. ;  of  Sanalpe,  3-346,  id. ;  of  Moravia,  3-336,  id. ;  of  Faltigl,  3381,  id. ;  of  Titlribi,  N.  Gre- 
nada, 3'3SI,  id.     Uhianiti  is  a  very  pure  loigite. 

2.  RoiM-ed,  or  Thtilile,  G.=:B-1B4;  fragile;  diohroism  atroog,  eapedally  in  the  direction  of  the 
vaKical  azia ;  in  this  directioo  jeddiah,  tranaveraely  eolorleaa. 

B.  Lnra-SoDA  ZomiTB;  Sadbsurtte  (in  part).  The  original  saus^urile,  trom  the  vicinity  of 
Loke  Geneva,  is  a  flne-grainod  compact  loiflite,  as  shown  by  Hunt,  both  by  the  apeciSc  gravity 
and  the  composition.  6.=8'261,  fr.  the  vidnityof  Lake  Geneva,  de  Sanesure;  K-365  — s-3811, 
Hunt;  3"227,  Rkenscher;  H.=66~T  [  color  pale  blmah-green,  greeniah-gray,  to  wliita  or  nearly 
■o ;  very  tough.    Hiltlin  and  PtafBiu  have  described  a  BanMurite  wUch  oocun  with  setpenttua 
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in  the  Schwarzwald  (anal.  28).  It  was  partly  altered,  and  had  the  low  hardness  8'5,  with  G.= 
8-16. 

Oomp; — A.  Ume^pidote,  with  little  or  no  Iron,  and  thus  difiering  fVom  epidote.  Formula  (iCa' 
+  1  jicl)" Si* = Silica  89  9,  alumina  22-8,  lime  37*3=100.  The  amount  of  sesquioxyd  of  iron  varies 
from  o  to  6*33  p.  a ;  if  much  more  is  present,  amounting  to  a  sixth  atomicaUy  of  the  protoxyd 
bases,  the  compound  appears  to  take  the  monoclinic  form  of  epidote,  instead  of  the  orthorhombic 
of  zoisite. 

Saussurite,  according  to  the  analyses,  has  the  0.  ratio  for  fl,  S,  Si=  1:2:3^,  instead  of  1  :  2  :  3, 
and  it  appears  as  if  this  was  another  case  in  which  an  increase  of  silica  accompanies  the  increase  of 
nlkali  in  the  bases.  Both  Hunt  and  Fikenscher's  analyses  g^ve  the  0.  ratio  2  :  3^  for  the  sesquioxyds 
and  silica.  Hunt's,  however,  has  an  excess  of  protoxyds.  In  a  second  analysis  by  Hunt  (see  below), 
the  specimen  contained  mixed  talc^  amounting  to  10  or  12  p.  c. ;  and  if  the  magnesia  in  the  first, 
and  in  Fikenscher's,  is  due  in  part  to  talc,  this  would  subtract  from  the  silica;  and  but  a  small 
reduction  in  this  way  would  make  the  ratio  1:2:3. 

Analyses:  1,  2,  Klaproth  (Beitr.,  i v.  179,  v.  41);  3,  Rammelsberg  (Pogg.,  o.  133);  4,  Bucholz 
(GehL  J.,  i.  200);  5,  Geffken  (Epid.  Anal.  Dissert.  Jenae,  1824);  6,  Rammelsberg  (L  c);  7,  Geff- 
ken  (L  c.);  8,  Hermann  (J.  pr.  Ch.,  iliii  35);  9,  Stromeyer  (Unters.,  378);  10,  Rammelsberg  (1. 
c);  11,  Richter  (Haid.  Ber.,  iii.  114);  12,  Rengert  (Ramm.  Min.  Oh.,  1020);  18,  14,  Rammelsberg 
(1.  a,  751);  15,  Bernard  (J.  pr.  Ch.,  v.  212);  16,  KOhn  (Ann.  Oh.  Pharm.,  lix.  373);  17,  Rammels- 
berg  (1.  c);  18,  Brush  (Am.  J.  Scl,  II.  xxvl  69);  19,  Thomson  (Min.,  i  271);  20,  Genth  (Am.  J. 
Sci.,  IL  xxxiil  1 97) ;  2 1,  Trippel  (ib. ) ;  22,  0.  Gmelm  (J.  pr.  Oh.,  iliii.) ;  23,  Berlm  (Pogg.,  xUx.  689) ; 
24,  Pisani  (0.  R,  Ixil  100);  26,  Boulanger  (Ann.  d.  M.,  IlL  viiL  159);  26,  T.  S  Hunt  (Am.  J. 
Sci.,  II.  xxvil  345) ;  27,  Fikenscher  (J.  pr.  Oh.,  Ixxxix.  456) ;  28,  Hutlin  and  A.  v.  Pfaffius  (Kenng., 
Ueb.,  1861,  76): 


I. 
2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
IG. 
17. 
18. 
19. 
20. 


Saualpe,  gnh.'gy. 
**        rdh.'Whiie 

u 

Fichtelgebirge 

a 

Faltigl,  Tyrol 
t( 

Sterzing,  Tyrol,  white 

Passeyrthal,  Tyrol 

'*  "   gyh.'White 

Thai  Fusch,  ywh.'gy. 
Mt.  Rosa,  gnh, 
Groesarlthal,  Salzburg 
Zvviesel,  Bav. 
Goshen,  Mass. 
Uuionville,  Pa.,  Unionite 
Williamsburg,  Mass. 
Polk  Co.,  Tenn.,  gy.,  gnh. 


21.  "      " 

22.  Tellemark,  ThulUd 

23.  Arendal,  ** 

24.  Traversella,     " 

25.  Orezza,      Saussurite 

26.  L.  Geneva,        *' 

27.  "  " 

28.  Schwarzwald,    »* 


45 

44 

40-64 

40-25 

40-03 

4032 

40-74 

40-95 

89-91 

40-00 

40-57 

39-56 

41-92 

42-36 

40-00 

40-62 

4006 

40-61 

40-21 

40-04 

43-20 
42-81 

40-28 

41-79 

43-6 
43-59 
45-34 
42-64 


29 

32 

28-39 

30-25 

29-83 

29-77 

28-94 

30-34 

31-97 

30-34 

82-67 

27-64 

27-09 

28-30 

26-46 

29-18 

30-67 

83-44 

25-69 

30-63 


Pe      lig     Ca         fi 


3 

2'5 

3-89 

4-50 

4-24 

2-77 

6-19 

5-61 

2-44 

2-06 

611 

3-00 

2-94 

3-08 

6-33 

619 

2-45 

0-49 

8-65 

2-28 


29-60  2-88 
31-14       2-29 

31-84       1-64 

31-00  f^e  1-95 

820         

27-72  2-61 
30  28f'er37 
31-00  f'e  2-40 


0-67 


0-24 
4-76 

0-89* 
0-23 

Ml 
1-21 
0-56 
3-60 
0-73 
0-49 
tr. 

tr, 

0-56 


2-4 
2-98 
3-88 
5-73 


21 

20 

24-26 

22-50 

18-85 

24-35 

20-62 

21-66 

23  85 

24-15 

20-82 

26-00 

22-73 

21-60 

20-16 

22-67 

23-91 

24-13 

28-28 

25-11 

22-72 

18-73 


0-66     21-42 
2*48     19*68 


21-0 
19-71 
13-87 
8-21 


=98  Klaproth. 
=98-5  Khiproth. 
=99-84  Ramm. 
=99-50  Bucholz. 
,Mn7-55=100-50Geffk. 

99-53  Ramm. 
Mn  1-78=101-92  Geffk. 
=  10005  Hermann. 
Mn  0-17=100-18  Str. 
=98-82  Ramm. 
=  101-39  Richter. 
=991 8  Rengert. 
=99-66  Ramm. 
fe  0-91=99-98  Ramm. 
ft  1-50=98-56  Besnard. 
=99-81  Kuhn. 
=99-83  Ramm. 
=  100-89  Brush. 
=99-34  Thomson. 
Mn    0-19,   Cu   0-24= 
99-20  Genth. 
=99-22  Trippel. 
^a   1-89,   Mn   1-63-= 
99-13  Gmelin. 
1-32,   Un   1-05  ^   V   0-22= 
98-53  Berlin. 
8-70= 100-65  Pisani 

,  i.  1-6=100-6  Boulang. 

0-36,  ]^a  3-08=10004 Hunt 
0-71,  Na  4-23=99-68  Fik. 
3-88,  jjTa,  ft  3-83  HutUn. 


2-09 
200 


2-08= 


1-69= 
0-95, 
2-04: 
1-22  = 
2-87  = 
3-67  = 
3-18, 

0-42: 
2-26: 
2-22: 
1-71: 

0-71, 

0-26= 
0-64, 


*  Soda  and  potash.       ^  Made  Mn'  O'  by  Berlin. 


In  anal.  8,  a.=8-853;  anal  6,  G.=3  861;  anal  10,  a.=3-352;  anal  18,  a.=3-251;  14,  G.= 
3-280',  17,  G.=3-341;  18,  G.=3-299;  20,  G.=3-844,  some  spedmena  pinkish;  28,  G.=3-34; 
24.  G.=3-02,  H.=6-5;  26,  G. =3-8— 3-4,  H.=7,  the  mineral  from  the  valley  of  the  Rhone  it 
Switzerland,  or  the  region  of  L.  Geneva;  27,  G. =8*227,  same  loo. |  28,  G.=8'16. 


'S92  OXMSftr  OQUTOUNDB. 

'  AnuL  20  is  of  tbe  mme  mtneni  iSbait  inm  aaalyied  hy  Mallei  imder  tlie  name  {docroBe  (Am.  0 
Sd,  II.  zx.  85).  In  anal  28,  1*18  of  the  silica  was  separated  as  whMe  silica.  Hunt  obtained  ton 
another  specimen  of  sanssnilte  containing  oradi  talo  (which  was  so  disseminated  through  it  that 
separation  was  Impossible)  Si  48*10,  aKl  25*84,  9e  8*30,  Ca  12'60,  Ag  6*76,  &a  8*55,  i^^i.  0-66= 
100-31.  If  an  but  8  p.  0.  of  tbe  magnesia  (Ine  amount  in  anal  26)  beloi^ed  to  the  talo,  tbe 
amount  of  talo  present  would  be  11  p.  0; 

Pyr^  etc. — B.B.  swells  up  and  fbses  at  3 — 8*5  to  a  white  blebby  mass.  Not  decomposed  hy 
add ;  when  preTionsly  ignited  gelatinises  mfh  nmiiatio  add. 

Obs.~Thi8  species  was  Instituted  by  Werner  in  I8<»5,  finrt  united  to  epidote  by  HaQy  and 
Bemhardi  independentfytn  1806,  and  separated  again  from  epidote  oncrystallographic  grounds  by 
Brooke,  in  1 823.  DeedolBeaux  htm  confirmed  Brooke's  condusion  by  optical  examinations,  and  ftur- 
ther  has  shown  that  the  crystallizatioa  is  oithometric^  instead  of  dinome^c  Thulite  is  referred  to 
tiie  species  by  Desdoineaux,  together  with  the  lime-epidote  ih>m  most  of  tlie  localities  mentioned 
in  connection  with  the  analyses.  The  angle  ^2  A  t-l  in  thulite  is  near  158*.  Brooke  remarks 
upon  the  isomorphism  of  the  q)eoles  with  eodase. 

ZoinU  was  so  named  after  Baron  Ton  Zois^from  whom  Werner  received  his  first  apedmena; 
and  TkulUef  after  Thole,  an  andent  name  of  Norway. 

The  original  solsite  is  that  of  the  Sanalpe  inOarintbia.  Ot^ier  localitJes  are  as  mentioned.  The 
gray  mineral  of  Fichtelgebirge  in  Baireut,  was  rc^rred  here  by  Bemhardi  (L  o.,  1806),  and  boUi 
to  epidote.  Thulite  occurs  at  Sooland  in  TeDemark,  in  Norway,  with  bluish  idocrase  (cyprine), 
yellowish-white  garnet,  epidote^  and  fiuorite;  also  at  the  iron  mine  of  Elodeberg  near  Arendal; 
and  at  Traversella  in  I^odmont,  forming  small  veins  with  talc  and  actinolite  in  granite. 

Seussurite  forms  with  smaragdite  the  euphotide  of  the  Alps,  a  rock  which,  as  a  result  of  glader 
action,  is  widely  distributed  in  boulders  over  the  valley  of  the  Khone,  and  the  country  abont  Lake 
Geneva ;  the  boulders,  as  ascertained  by  Prof.  Gujot,  were  derived  from  the  chain  of  the  Sassg^t, 
through  the  valley  of  the  Sass,  and  are  distributed  to  a  diatance  of  150  m.  from  this  place  of  ori- 
gin. Found  also  in  serpentine,  in  the  Schwarzwald,  but  more  or  less  altered  (anaL  28).  Hunt 
shoveed  that  both  the  very  high  spedfic  gravity  and  composition  identified  the  mineral  with  zois- 
ite.  (For  other  minerals  that  have  passed  under  the  name  of  saussurite,  see  Garnet,  Meionite, 
Labradorite.) 

In  the  United  States,  found  in  Vurmontf  at  WiDsboro,  in  cdumnar  masses ;  at  Montpdier,  bluish- 

Say  along  with  caJdte,  in  mica  schist.  In  Mms^  at  Chester,  in  mica  schist ;  at  Goshen,  Chesterfield, 
insdale,  Heath,  Leyden,  Williamsburg,  Windsor.  In  Cofm.,  at  Milford.  In  Penik,  in  W.  Brad- 
ford and  W.  Goshen,  Chester  Co.;  in  Kennet  township  and  K  Marlboro;  at  Uniouville,  white 
( Unumite)  with  corundum  and  eupbyllite.    la  7\mn^  at  Ducktown  copper  mines. 

Neither  zoisite  nor  epidote  has  yet  been  found  among  frimace  or  laboratory  products. 

On  ciyst,  B.  &  M.,  p.  306 ;  Dofid.,  Min.,  L  238.  Tbe  crystal  figured  above  by  the  author  (and 
from  the  cabinet  of  Prof.  Brush)  is  i  in.  long,  but  was  attached  by  one  side  to  a  large  imperfect 
crystal,  and  hence  its  planes  were  irreg^ularly  developed.  Tbe  lei):  1-T  and  2-4  were  minute  and 
somewhat  rounded.  The  angle  I A  i'i  by  Desclolzeaux's  measurement,  is  121'  40',  as  given  above ; 
De8doizeauxobtainodalsofori-»At-2=162"20',  4-*Ai-i,top,  =  l20''  nearly;  for  i-l  A  1-2=107"  18', 
whence  i-2Ai-2=146°  34,  and  Miller  found  107^  12',  whence  U5'  36'. 

Zoisit(;  is  closely  isomorphous  with  epidote.  If  the  figure  2GG  under  epidote  (p.  28)  is  placed 
with  the  longer  planes  vertical,  it  then  represents  very  nearly  the  form  of  zoisite ;  the  angle  of  this 
prism  i-iAl-i  is  J 15'  24',  and  -1  A -1  =  109''  35';  and  correspondingly,  tbe  prismatic  angle  of 
zoisite  is  11(5^  4i)',  and  the  bracbydome  1-i  has  the  summit  angle  100'  20'.  The  position  g^ven 
tlio  crystals  of  epidote  by  Haiiy  has  therefore  a  crystallogenic  interest,  and  the  name  ho  applied  to 
the  species  pecuUar  significance. 

280 A.  JADBITE.    Nephrite  or  Jade  pt.    Jadeite  Dcmtour^  C.  B.,  IvL  861. 

Massive,  with  traces  of  a  foliated  columnar  structure  on  a  surface  of 
fracture. 

H.=6-5-7.  G.=3-33-3-35,  fr.  China,  Damour;  3-32,  fr.  Yunnan, 
China,  Brush  ;  3*32,  fr.  ornaments  in  ancient  Swiss  lake-dwellinffs,  Fellen- 
berg.  Lustre  subvitreous,  pearly  on  surfaces  of  cleavage.  Color  apple- 
green  to  nearly  emerald-green,  bluish-green,  leek-green,  greenish-white, 
and  nearly  white.  Streak  uncolOred.  Translucent  to  subtranslucent. 
Fracture  splintery. 

Oomp.— 0.  ratio  for  &,  fi,  Si=l  :  2  :  6,  with  the  protoxyds  mahdy  soda;  (i  (|  ]S^a4-ift)*+ 
1*1)*  Si*+8  Si;  or,  with  half  the  excess  of  siUca  basic;  =,  if  R=Ca,  Silica  68-4,  alumina  22-2, 
lime  GO,  soda  13*4=100.    It  has  the  0.  ratio  and  oonstitnents  of  dipyre,  while  like  aoisite  in 


TmJ9UAQ^T^9n 


293 


its  very  high  speoiflo  gFavity,  as  remarked  by  T.  S.  Himt|  wha  refers  the  species  to  the  epidote 
group  (C.  Ka  June,  1868),  and  gives  the  species  the  same  position  in  that  group  as  dipyre  in  the 
Bcapolite  group. 
Analyses:  I,  Pumoar  (La);  2,  Fellenberg  (Nat  Qe%,  Bern,  1865,  112): 

Si         ^       ]!^e      Hig     Oa       ]S^a       &        ^ 

1.  China  5917     22-58     1*56     1-15     2-68     12-93      ir.       =100-07  Damour. 

2.  Swim  Lake-hab.      58  89     22*40     1*66     1*28    3*12     1286    0*49     0*20,  2n  0*73=10103  Fell. 

In  an  imperfect  analysis  of  a  spedroen  fh>m  the  province  of  Yunnan,  Ohina,  obtained  by  R. 
PumpeUy,  Wm.  Cook  found  (priv.  oontrib.)  Si  59-35,  'Jid  24*07,  Mg  <r.,  Ca  0*77,  Na  13-01,  & 
0'18,  ^  0-.SQ=97*60.  The  analysis  shows  that  Mr.  J^unpelly  hghUy  indeutifles  this  stone,  the 
Feitsui  of  the  Chinese,  with  jadeite  (GeoL  Chma,  eta,  117,  118,  1866,  Smithson.  Contrib.,  No.  202). 

Pyr.,  etc. — B.B.  Aises  readily  to  a  transparent  blebby  glass.  Not  attacked  by  adds  after 
Aiaioa,  and  thus  di£fering  from  saussurito. 

Obs. — Jadeite  is  one  of  the  kinds  of  pale  green  stones  used  in  China  for  making  ornaments, 
and  passing  under  the  general  name  of  jade  or  nephrite.  Mr.  Pumpelly  remarks  that  the  feitsui  is 
perhaps  the  most  prized  of  all  stones  among  the  ChiQefe.  He  also  obiserves  that  the  chakhikuiil 
of  the  ancient  Mexicans,  of  which  he  had  seen  many  specimens,  is  probably  the  same  mineral 
But  W.  P.  Blake  identifies  this  name  with  the  turquois  from  the  vicinity  of  Santa  Fe  (Am.  J.  Sd., 
JI.  XXV.  227). 

881.  PARTSOHZNTTB.    Partachin  BaicL,  Ber.,  ill  440,  1847,  Ber.  Ak.  Wien,  xil  480. 

Monoclinic.  IaI=9-V  52',  C=52°  16',  OAi-i=127°  44',  (9  A  14= 
148%  O  A  7=116°  5',  14  A  14,  ov.  0,=116%  O  A  i=126°  51'. 

H. = 6'5 — 7.  G. =4'006,  v.  Hauer.  Lustre  a  little  greasy,  feeble.  Color 
yellowish,  reddish.     Subtranslucent.     Fracture  subconchoidal. 

Oomp. — Q,  ratio  for  fl,  fi,  §1,  1  :  1  :  2,  as  in  garnet,  and  near  spessartine.  Yon  Hauer 
obtained  (L  c.,  f)  Si  35-63,  il  1899,  ^e  1417,  Mn  2928,  Oa  277,  H  0-38. 

Obs. — In  very  small  dull  crystals  and  rounded  fragments,  in  the  auriferous  sands  of  Ohlapian, 
PransylFania. 

282.  C^ABOIJNITZ!.  Schwarzer  Zeolith  (fr.  Ttterby)  G^er,  Orell's  Ann.,  1768.  Ytterbit  (SUi- 
cate  of  Alumina,  Qx.  Iron,  and  a  new  earth)  G^tufo^in,  Ak.  H.  Stockh.,  1794  \  Ehiierg^  ib.,  1797 
(naming  the  earth  tttria).    GadoUnit  Klapr.  (Ak,  Berlin,  1800X  Beitr.,  liL  52,  1802. 

Orthorhombic.  /A  7=116%  0  A  l-f=114°  24';  a\h\  c=2-2054  :  1  : 
1'6003,  Nordenskidld,  or  near  zoisite,  if  a  b^  made  ^a.    Observed  planes : 


S78. 


St4. 


Ttterby. 


Ytterbj. 


O ;  vertical,  /,  i-i,  i-J,  i-5 ;  brachydomes,  J-J,  14,  24 ;  macrodomes,  J-», 
J-t;  octahedral,  1,  J,  1-2,  2-2,  }-|,  2-}.     Cleavage  none. 
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(?Al-?=125^58' 
C>A2.t=109  57 
OAi-t=146  26 
0  A  7=90 


(?  A  1=111^2' 
2-iA2-t,  top,=39  54 
i-?Ai-t,  top,=110  52 
1-iAl-t,  top,=7156 


/A  a=122^ 
/Ai-2=160  40' 
/A  1=158  58 
iri  A  1-2,  ov.  i-z,=122  40 


H.=6-5-.7.  G.=4-4-5;  of  Ttterby  4-097-4-226,  but  after  heating 
4*286— 4*456,  H,  Rose ;  4*35,  from  Hitteroe,  Scheerer.  Lustre  vitreous. 
Color  black,  greenish-black ;    in   thin  splinters  nearly  transparent,  and 

frass-green  to  olive-green.  Streak  greenish-gray.  Double  refraction  in 
[itteroe  crystals,  sometimes  distinct,  with  optical  axes  very  dive^ent,  in 
others  often  wanting.  In  the  mass  subtranslucent — opaque.  Fracture 
conchoidal. 

Oomp.,  Var. — Gadolinite  yaries  widely  in  its  crystals,  and  physical  and  chemical  characters, 
even  iu  specimens  from  the  same  locality,  and  much  more  so  in  ^ose  of  different  The  crystala 
are  nsuaUy  rough  and  irregular,  and  sometimes  oblique  in  different  directions.  HaCiy  (Min.,  1822), 
Phillips  (Min.,  1823),  Levy  (Min.  Heuland,  iL  46),  Kupffer,  Scheerer  (Gm&  Norvegica,  813),  and 
Waage  (Forh.  Selsk.  Christiania,  1864,  and  Jahrb.  Min,  1867,  696)  have  made  it  numadinic;  and 
Brooke  and  Miller  (Min.,  822,  using  the  same  cryst  examined  by  Phillips),  Scheerer  (Jahrb.  Min., 
1861,  184),  A.  E.  Nordenskiold  ((Efv.  Ak.  Stockh.,  1859,  287),  and  Maskelyne  and  v.  Lang  (PhiL 
Mag.,  IV.  zxviii.  145)  have  made  it  orthorhombic: 


0A14 
JaJ 


Oa« 

oai-i 
OA^-i 

lAl 


Phillips, 
fr.  Kararfvet 

98* 
150 

116 


15>  &  A*, 

fr.  Kararfvet 
90° 


119   30' 


Levy. 

96°  80' 
149    49 

115 

Nordenskiold, 

fr.  Eararfv.  k 

Broddbo. 

90° 

144     2' 
124     34 
116 


Scheerer, 
fr.  Hitteroe. 


125°  45' 
116 

Scheerer, 
fr.  Ytterby. 

90° 

U4  30' 

125  68 

116  30 


Waage, 
fr.  Hitteroe. 

90°  86' 
146  88 
127  12 
116 


Lang, 
fr.  Ytterby. 

90°  ± 
146     82' 


Maskelyne  and  v.  Lang  state  that  the  crystals  from  Ytterby  are  sometimes  oblique  in  the  direction 
of  one  diagonal,  and  sometimes  in  that  of  the  other;  they  adopt  Nordenskiuld's  calculated  results. 
Waage,  who  makes  the  form  monodinic,  enumerates  the  planes  0,  /,  i-i",  i-^,  1,  -1,  ^,  -^,  1-2,  ^-t, 
l-i.  His  measurements  were  made  with  the  reflective  goniometer,  and  agree  well  with  his  cal- 
culated results ;  which,  in  addition  to  the  above,  are,  0 A 7=89'  31',  0 A  1  =  1  IT  29,  Oa-1=: 
112°  21',  OAi-t=136'  7',  1  A-l  =  136^  lo',  /A  1  =  158"  8',  /A -1  =  158='  2'.  Waage  points  out  t 
relation  in  angles  to  epidote,  observing  that  the  prismatic  angle,  116**,  which  is  nearly  that  of 
zoi&ite,  corresponds  to  i-i  A  j-i  in  epidote  (=115°  32'). 

The  Ytterby  crystals  examined  by  v.  Lang  were  partly  altered.    Desdoizeaux  found  crystal 
from  this  locality  part  a  mixture  of  double  and  singly  refracting  material,  and  part  without  an 
action  on  polarized  light.    Amid  the  diversity  of  results  it  is  impossible  to  decide  which  is  tht 
correct  form. 

The  variations  in  composition  are  also  considerable.  The  Ytterby,  Finbo,  and  Broddbo  gadohnite 
afford  approximately  the  formula  R'  Si ;  that  of  Hitteroe,  K'  Si',  the  0.  ratio  between  the  bases 
and  silica  being  approximately  4  :  8,  as  in  eudase.  That  analyzed  by  Bahr  and  Bunsen  has  the 
0.  ratio  3  :  2. 

Analyses:  1,  2,  Berzelius  (AfhandL,  iv.  148,  389);  3-6,  Berhn  (Dissert  GadoL  UpsaL,  1844, 
and  (Efv.  Ak.  Stockh.,  1845,  86);  7,  Berzelius  (L  c.);  8,  Richardson  (Thom.  Min.,  i.  410)-  9,  10, 
Scheerer  (De  Foss.  Allanit,  etc.,  Berolini,  1840,  aind  Pogg.,  Ivl  479);  11,  Kunig(Ann.  Ch.  Pharm., 


Oa 


Si 

]Be 

Y 

Ce 

*e 

1.  Finbo 

26-80 

45-00 

16-69 

10-26 

2.  Broddbo 

24-16 

_ 

45-93 

16-90 

11-34 

— ,  ign,  0-60=98'85  Berzehus. 
— f  ign.  0-60 =98 -93  Berzelius. 
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8.  Ytterby 
4. 


II 


6.         " 

6.  " 

7.  Xararfyet 
8. 


Si 
25*62 

25*26 

24*66 
24*85 
29-18 


Be 


1- 

50-00 


Oe 

1*90 


45-53      6*08 


2-18 

4*80 
200 


it 


9.  Hitterde 

? 


10. 
11. 


24*65  1106 

25-78  9*67 

25-69  10-18 

22*61  6*96 


49-60 
51*46 
47*30 
46-20 

45-67 

44-96 
84  64 


7*64* 
6-24» 


17*38'» 
*  With  oxyd  of  Lanthanum. 


*e        Oa 

14-44    1*30,   Ag  0*54,  3tl  0*48,  fe  0*19,  Na  0-18= 

100-65  Berlin. 
20-28     0-50,  ig  Oil,  Xl  0*28,  fe  0*21,  JIa  0-20= 

98*45  BerUn. 
15-03     0-46,  Ag,  An  <r.=99-51  Berlin. 
13*01     0*60,  Mn,  Mg  1*1 1  =  100*97  Berlin. 
3-40  Pe8-00     815,  Un  1-30,  ti  5-:i0=99-63  Berzelius. 
4*60  Pe  14  -65     ,  H  0*60 = 1 00*56  Eichardaon. 

1*81       11*68    0-34,  ta  4*75  =  100*71  Scheerer. 

12-18    0-23,  ha.  6-83=99*42  Scheerer. 

9-76    0*88,  Fe  473,  Ag  O'lS,  ]?Ia  0*88,  ti  1*93= 

99-87  Konig. 

^  £  2-98,  6e  2-8e,  f>  8*88,  La  8-21. 


Of  Berlin^s  analyses,  the  first  two  were  of  the  glassy  gadolinite. 

The  oxygen  ratio  between  the  bases  and  silica  in  anaL  1  is  1  :  1*02 ;  in  2,  1  :  1 ;  in  3, 1  :  0*94; 
in  4,  1  :  0-94;  in  5,  1  :  0*85;  in  6,  1  :  0*92 ;  in  9,  10,  1  :  07  2.  Oonnell  obtained,  for  a  specimen 
labeUed  FalUun,  Si  27  00,  Be  6-00,  Pe  14-60,  Y  86-50,  ^e  14-33,  Ca  0*60=98*88  (Edinb.  N.  PhiL 
J.,  1836,  June);  which,  taking  the  iron  as  protoxyd,  gives  the  oxygen  ratio  f(Tr  B  +  Be,  Si, 
1  :  0-92. 

Pyr.,  etc. — The  glassy  variety  is  unchanged  in  the  closed  tube,  but  if  heated  B.B.  the  assay 
gives  for  a  moment  a  bright  light,  as  if  it  had  taken  fire,  swells  up,  cracks  open,  and  becomes 
grayish-green  in  color  without  fusing.  The  splintery  variety  swells  into  cauliflower-like  ramifi- 
cations and  becomes  white,  rarely  glowing.  With  borax  gives  an  iron  reaction.  Only  slightly 
acted  upon  by  salt  of  phosphorus.     Decomposed  by  muriatic  acid  with  gelatinization. 

Obs. — Gadolinite  occurs  principally  in  the  quarries  of  Kararfvet,  Broddbo,  and  Finbo,  near 
Fahlun  in  Sweden  ;  also  at  Ytterby,  near  Stockholm ;  at  each  place  indistinctly  crystallized,  and 
in  rounded  masses,  which  are  often  encircled  with  a  yellow  crust,  and  imbedded  iu  coarse-grained 
granite.  At  Elararfvet  crystals  have  been  obtained  4  ia.  long.  It  has  also  been  met  with  at 
Disko  in  Greenland ;  in  trap  near  Galway,  Ireland ;  imbedded  in  granite  in  Ceylou ;  at  Brevig 
and  Hitteroe  in  the  southern  part  of  Norway,  crystals  sometimes  4  in.  across .  and  twins  at  this 
last  locality. 

Named  after  the  Russian  chemist.  Prof.  Gadolin. 


283.  MOSANDRITII.    Erdmann^  Jahresb.,  xzL  178,  1841. 

Orthorhombic  ?  /A  /about  117°  16',  /A  i-i=121°  10'  to  120°  40',  i-i  A  i-i 
=139°  40^  to  141S  /A  i-2=160°  to  161°,i-i  A  i-S=151°  20,  Descl.  Cleav- 
age :  i-i  perfect.  Crystals  long  prisms,  usually  flattened  parallel  to  i-i,  and 
longitudinally  striated.     Also  massive  and  fibrous. 

H.=4.  <jr.=2*93— 3'03.  Lustre  of  cleavaee-face  between  vitreous 
and  greasy,  of  other  surfaces  resinous.  Color  readish-brown,  but  altering 
to  dull  greenish  or  yellowish-brown.  Streak-powder  pale  yellow  or  gray- 
ish-brown. Thin  splinters  translucent,  bright  red  by  transmitted  fight. 
Double  refraction  feeble ;  optic-axial  plane  vertixsal,  and  normal  to  i-i ; 
acute  bisectrix  negative,  and  apparently  at  right  angles  to  i-t,  Descl. 

Oomp. — Analysis  by  Berlin  (Pogg.,  156,  1853) : 
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Oe,Tia,D 
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9-90 

26-56 
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0-75 

19-07 
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0-52 

8-90=100-38 

There  is  some  Mn  with  the  Pe.  Reckoning  the  ¥i  with  the  bases,  as  forming  part  of  a  sesqui- 
oxyd,  as  in  sphene  and  keilhauite,  the  oxygen  ratio  of  the  protoxyds,  sesquioxyds,  and  silica,  ia 
nearly  1:2:3,  or  of  bases  and  silica  1 :  1  (precisely  16'57  :  15*86),  affording  the  formula 
(i  £t'+|  S)*  ^i'+  U  £L  This,  excluding  the  water,  is  the  formula  of  epldote,  to  which  the  spedea 
may  be  related. 

Pyr.,  etc. — In  the  closed  tube  gives  water.  B.B.  flisea  with  intumescence  at  3  to  a  brown 
g^ass.    With  salt  of  phosphorus  in  B.F.  giyea  a  yidet  bead  (titanic  acid)  and  with  borax  in  O.F. 
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gl-na  an  emetlijrstme  bead  (manganeie).  Decomposed  b7  muriBtic  add,  with  septiraHoD  oT  oOiot 
Bod  fonnatioD  of  a  dark  red  Bolntion,  which,  loi  beatiDg,  glveii  off  cblorine  and  becomes  jellow. 

Obs. — Occurs  at  Brevig,  in  BjeDite,  with  leucophaoile,  eucolite,  elieoliCe,  ngirite,  black  mica 
on  the  inland  of  LtuDmanikaret  oear  Brerig,  Norway,    fieadilj  midargoee  alKrMioii. 

Detdoizeaux  obaervee  Ibat  mosandrite  ma;  be  regarded  approzimatoly  as  iaomorphoua  wili) 
■OiHite,  in  which  rtAt-J=161°  48',  /a/=116''  16'  {Min.,  1.  633). 

284.  IIiTArin.    Temla(fr.  lnbB)£c'(nT<,  J.d.M.,xxl6fi,  1807.   Ilvait .St^ou, OiTkt, L 3SC, 
1811.    Lierilt  Wem,  HofRn.  Win.,  iL  a,  876,  1812,    WehrGt  v.  Kob^  Gnindt.,  313,  1S3S. 

Orthorhombic  7a/=113°38',  0  a  14=146°  24';_a  :  A:c=0-66608: 
1 :  1*3004.  Observed  planes  :  0 ;  vertical,  /,  *-t,  i-i,  i-2,  *-|)  *"Si  ^*i  w,  *-|  ? ; 
domes,  1-t,  S-t,  ^i,  24 ;  pyramids,  1 ;  in  zone  i-l :  1,  2-2,  3-1,  4-i  ;  in  zone 
U:  1,  2-!,  3-8. 


fT^ 


O  A  3-1=116"  39' 
O  A  2-i=138  29 
O  A  1=141  24 

0  A  f  i=167  31 
OA2-i=138  29 

1  A  1,  mac.,=139  8 


1  A  1,  brach.,=1170  27' 
i-2  A  t-s=U3  8 
1-i  A  1-1=112  49 
t-S  A  t-S,  brach.,=106  15 

/At-!=160  34 

/Ai-a=164  45 


Lateral  faces  nanally  striated  longitadinally.    Cleavage  : 
parallel  to  the  longer  diagonal,  indistinct.    Also  columnar  or 
II  ]i  coinpact  massive. 

^^rr^-M^       ir.=5-5~6.     G.=3-7-4-2;  3994,  fr.  Elba,  Haidinger; 
^^-^       3-9796    ib.,  Stromeyer;  3'825-4-061,  ib.,  Lelifivre;  3-711, 
fr.  Nassau,  Tobler.     Lustre  eubmetallic.    Color  iron-black,  or  dark  grayish- 
black.      Streak  black,  inclining  to  green  or  brown.     Opaque.     Fracture 
Brittle. 


Oomp.— O.  ratio,  from  Tobler's  anal  (So.  1\  for  ft,  fi,  Si=3  ;  2  ;  6,  whence  (}  ft'-f  jHj'Si' 
=Silioa  3i'8,  sosqiiioiyd  of  iron  23'4,  prot.  id.  31'5,  lime  12-3  =  100;  and,  as  IIlu  spcdmens  were 
parti;  ia  cr;Blal8  (havinf^  the  plancB  i-2,  1-i,  /  I),  this  maybe  the  normal  conipoailion  of  the  spe- 
cies.   This  vsriet;  ia  of  low  specific  grarit;.  and  contains  mticli  manganese. 

The  other  analyses  show  a  deficiency  of  silica  for  a  iinisilicAtc.  In  Raiiiniclabcrg'B  (No.  3)  the 
0.  mtiofor  ft,  H,  Si,  n  =  1 1-08  :  616  :  16-90  :  l-i'i;  or  for S  +  fi,  f>i,  B  =  9  :  8  :  0  35.  In  aual.  ^, 
the  last  ratio  is  7  :  6  :  0  4,  and  in  No.  6,  6  :  6  :  0. 

Sl^deler  found  water  a  constant  ingredient,  and.  as  it  was  not  expelled  below  ignition,  regards 
it  as  basic  His  closclr-agreoiDg  analyses  give  for  ft+fl.  Si,  II  the  0.  ratio  U  :  8  :  I,  and  for  C}J, 
f-e,  Pe,  2  :  4  :  I.  If  H  be  basic,  the  0.  ratio  of  bases  and  silica  is  5  :  4,  which  ia  expressed  in  the 
formuhl  (fi*,  It",  fi)*  Si'. 

But  in  view  of  Uie  variation  in  ratio  in  the  analyses  of  the  Elba  mineral,  and  its  opacity,  we 
may  reasonably  infer  that  impurities  are  present  (as  staurolito  eieniplifies,  p.  3m(I),  and  that  Iheae 
impurities  are  mainly  hydraled  oiyd  of  iron,  of  the  species  gi>thile,  which  mineral  loses  its  water 
at  a  high  temperature.  Allowing  for  this  admixture,  all  ilvaite  may  come  under  the  )^ueral  for- 
muUi  (fi*,  H)'Si'-t-mPefl ;  wiih  the  0.  raUo  for  bases  and  silica  7  ;  6,  m  would  equal  J. 

Anal;Bea  :  1,  Stromej^r  (Untera..  S72) ;  2,  same  with  v.  Kobell's  estimation  of  the  iron  ISchw 
J.,  liiL  166),  3,  Rammelsberg  (Pogg.,  1.  157,  34(i,  Uin.  Ch.,  140);  4,  6,  Wackoruagcl  and  Fronka 
(Jlin.  Ch,  ib.)  i  6,  Stiidcler{J.  pr.Ch,,  xeii.  10);  7,  Tobler  (Ann.  Ch.  Pharm.,  icix.  122): 
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1-27=99-07  Stromeyer. 
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X-flO= 100-32  Bamni, 

29-48 

28-79 

28-60 

0-94 

15-49 

— =100-27  WacWernagB'. 

29-61 

21-09 

32-71 

1-55 

14-47 

—  =  99-4;i  Fraoke, 

29-8* 

20-84 

34-13 

1-01 

12-78 

i'43=IOo5:).-it*ielar, 

33-80 



22-S7 

24-02 



6-78 

11-68 

1-12  =  99-47  Tobler. 
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Werner  placed  lievrite  in  his  system  next  to  epidote. 

P3nr^  etc.--B.B.  fUses  quiet!  j  at  2  5  to  a  black  magnetic  bead.  With  the  fluxes  reacts  for  iron 
Some  varieties  give  also  a  reaction  fbr  manganese.    (Platinizes  with  muriatic  acid. 

Obs. — First  found  on  the  Bio  la  Marina,  and  at  Oape  Calamita,  on  Elba,  by  !£.  Leli^vre,  in  1802, 
where  it  occurs  in  large  solitary  crystals,  and  aggregated  crystallizationB  in  dolomite  with  pyrox- 
ene, etc.  '  Also  found  at  Fossum  in  Norway ;  in  Siberia ;  near  Andreasberg  in  the  Harz ;  at  the 
mine  of  Temperino  in  Tuscany,  granular,  in  limestone  with  actinolite ;  near  Predazzo,  Tyrol,  in 
granite ;  at  Schneeberg  in  Saxony ;  at  Skeen  in  Norway ;  at  Hebrun  in  Nassau ;  at  Kangerdluarsuk 
in  Greenland. 

Reported  as  formerly  found  at  Cumberland,  R.  I.,  in  slender  black  or  brownish-black  crystals, 
traversing  quartz  along  with  magnetite  and  hornblende ;  also  at  Milk  Bow  quarry,  Somerville, 
Mass. 

On  cry  St..  Doseloizaaux,  Ann.  d.  M.,  Y.  viii.  402,  and  his  Mineralogie,  1862,  from  whom  the  above 
angles  are  taken;  his  calculations  were  made  from  1  A  1  and  1-iA  l-L  The  observed  ang^  /A/ 
was  about  1  IT.     Also  Hessenberg,  Min.  Not.,  No.  III.  1. 

Named  IlvcUie  from  the  Latin  name  of  the  iskind  (Elba)  on  which  it  was  fbnnd ;  Lieorite  after  its 
discoverer;  YenitR  (should  have  been  Jeuite)  in  commemoration  of  the  battle  of  Jena,  in  1806. 
The  Germans,  and  later  the  French,  have  rightly  rejected  the  name  yeniit,  on  the  gronnd  that 
commemorations  of  political  hostility  or  triumph  are  opposed  to  the  spirit  of  science.  Desdoi- 
zeaux  adopts  Ilvaiie, 

A  boulder  from  near  Bytown,  Canada,  analyzed  by  T.  S.  Hunt,  gave  (Logan^s  Bep.,  1853,  1868) 
^i  27-80— 28-iO,  Pe  1080,  i^e  56o2,  Mg  259,  Oa  0-64,  ign.  l-2o=99-65;  and  is  referred  by  him 
to  Uevrite.  It  is  black,  submetallic,  and  magnetic,  with  two  oblique  deavages;  £L=&*&;  G.= 
4*15— 4*16;  and  in  powder  it  gelatinizes  with  acids.  The  composition  is  essentially  that  of  fay- 
cUUe;  and  the  substance,  although  stated  to  contain  some  black  mica  and  red  granular  garnet,  has 
been  supposed  to  be  a  furnace  slag. 

WehrlUe  is  probably  lievrite,  as  suggested  by  Zipser.  It  is  massive  granular.  H. =6^6*5. 
G.=3-90.  Analysis  by  Wehrle,  Si  34-61),  l?e  42-38,  Un  0-28,  il  0-12,  te  15-78,  Oa  5*84,  ti  I'OO 
=  100.  B.B.  fuses  with  difficulty  on  the  edges.  Imperfectly  soluble  in  muriatic  add.  From 
Szurrasko,  Hungary. 

If  i'^  be  taken  as  /  in  lievrite,  the  form  becomes  very  nearly  tetragonal,  affor^ng  /A  /within 
halfa  minute  of  90%  OaI-I=146**  24,  1-^1-1=112"  49'. 


285.  AZINrm.  Esp^  de  Schori  (fr.  Oisans)  Sehreiberf  ItSl,  de  Lisle's  Crist,  iL  853,  178d« 
Schorl  violet.  Schorl  transparent  lenticulaire  (fr.  OisansX  cfo  Zwfe,  ib.,  and  J.  de.  Phjrs.,  xxvi,  66, 
1785.  Thumerstein  (fr.  Thum)  Wem.,  Bergm.  J.,  54,  261,  1788.  Glasschorl  Blumenb.,  Nat., 
1791.  Schori  violet,  YanoUte,  DeUnneih,,  Sciagr.,  L  287,  1792.  Axinite  K,  J.  d.  M.,  v.  a64» 
1799,  Tr.,  iiL  1801,    Thumite. 


Triclinic.     Crystals  usually  broad,  and  acute-edged. 

276  277 


t78 


Dauphiny. 


Dauphiny. 


Cornwall. 


Making  w=  0,  Pz=i'I^  u^I\  a  (brachyd.)  :  I  (maorod.)  :  e=0-49266  : 1 : 
0*45 11 2.    Observed  j  Janes,  v.  Eath : 
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In  zone  P,m,P',  rs'l,  g=%  m=:0,  «=-l 

«       P, «,  P ;  A=»-'S,  Z=»4,  j8=i-6', «,  «=/',  «=«,  «=*-'i 
P,  #,  P :  »=-8-l,  *=2-%  »=!',  y=2^',  c^-3-«,  y=-M 
P,  ft :  d=4t-%  »=8-'«. 

» ;  0=-f4,  c=-3-«,  »=•-'«,  )b=6-'J,  n=8-'«,  *=f- 1 
;  <i=4-'5,  <=7-'J,  w=t-'»,  y=2-»' 


r  (1'),  <i,  w,  y 
Witii  also  A*=2^'.    Interbcial  angles : 


10,  m 


P  A  r=184'*  46' 
Pa 2=116  24 
P  A »»  (0=90  4 
P  A  i=161  6 
Pa*,  adj.,=184 40J 


P  A  «=186°  81' 
Pa«=146  42 
P  A  y,  ov.  «,=100  48 
P  A  to,  adj., =119  81 
«  A  «=152  8 


V  A  «=14r  81' 
u  A  2=164  26 
rA«=148  86 
rAa)=189  18 
rA«=115  88 


I 


Gleavwe:  i4  (lA  qnite  distinct;  in  other  directions  indistinct.  Also 
massive,  lamellar.  lamelLee  often  curved ;  sometimes  granular. 

H.=6'6— 7.  G.=8'271j  Haidinger;  a  Cornish  specimen.  Lustre  highly 
;lassj.  Color  clove-brown,  plum-bme,  and  pearl-e^ay ;  exhibits  trichroism, 
ifferent  colors,  as  cinnamon-brown,  violet-blue,  olive-green,  being  seen  in 
different  directions.  StreuEtk  uncolored.  Transparent  to  snbtranslucent. 
Fracture  conchoidaL  Brittle.  Pyroelectric,  with  two  axes,  the  analogue  (L) 
and  antilc^e  (T)  poles  being  situated  as  indicated  in  figure  376  (G.  Itoee). 
Double  refraction  strong. 

Oomp.— 0.  ratio  for  ft,  fi,  fi,  Si,  1  :  1*8  :  0*5  :  8-6 ;  whence  for  ft+S+fi»  Sl3*8  :  3*6,  or  I  :  1 ; 
whence  C&V8i*+2fi"8i»+iB«Si»=(&»  »,  B)*8i».  According  to  Boee,  ft\Si,B)«+2fl(Si,B). 
Analyaee :  1,  Hiainger  (Ifin.  Schwed.,  170) ;  2,  Wiegmann  (Schw.  J.,  zxziL  462) ;  i~^  Rammela- 
berg  (Pogg.,  1,  363) : 

,  ign.  0-80= 98*56  Hlsinger. 

=100  Wiegmana 

0-64=100-43  Bamm. 
und.  Ramm. 

J  B,  &  and  loss  6*62  Bamm. 

,  B,  i.  and  loss  5*81  Ramm. 

Bamroelsberg  states  that,  in  the  last  two  analyses,  4*5  of  the  last  entry  in  each  is  not  too  large 
an  estimate  for  the  boric  acid. 

Pjrr.,  etc. — B.B.  Aises  readUy  with  intumescence,  imparts  a  pale  green  color  to  the  O.F.,  and 
fuses  at  2  to  a  dark  green  to  black  glass ;  with  borax  in  O.F.  gives  an  amethystine  bead  (man- 
ganeseX  which  in  B.F.  becomes  yellow  (iron).  Fused  with  a  mixture  of  bisulphate  of  potash  and 
fluor  on  the  platinum  loop  colors  the  flame  green  (boric  acid).  Not  decomposed  by  acids,  bat 
when  previously  ignited,  gelatinizes  with  muriatic  acid. 

Obs. — Axinite  occurs  in  implanted  glassy  dove-brown  crystals,  at  St  Cristophe,  near  Bourg 
d'Oisans  in  Dauphiny,  with  albite,  prehnite,  and  quartz ;  at  Santa  Maria,  Switzerland ;  at  the  all* 
ver  mines  of  Kongsberg,  in  smaller  crystals ;  with  Hornblende  or  magnetic  iron  in  Normark  in 
Sweden ;  in  Cornwall,  of  a  dark  color,  at  the  Botallack  mine,  where  it  also  occurs  massive,  form- 
ing a  peculiar  kind  of  rode  with  garnet  and  tourmaline;  at  Trewellard,  at  Cfum  Silver  near  •La- 
morran  creek,  and  at  Boecawen  Glifb  in  St  Burien ;  in  Devonshire,  at  Brent  Tor,  4  m.  north  of 
TaviAtock ;  at  Tham  near  £hrenfriedersdorf  in  Saxony.  It  occurs  with  g^y  cobalt  near  Coquim- 
bo.  Chili,  at  the  mine  La  Buitro ;  at  Phipsburg,  Maine,  with  yellow  garnet  and  idocrase ;  at  Wales, 
Maine ;  at  Cold  Spring,  N.  Y. 

For  recent  artides  on  cryst.,  DescL  Min.,  L  515;  Hessenberg,  Min.  Not,  No.  Y.  p.  2*7,  t  23; 
▼.  Bath,  Pogg.,  oxxvilL  20,  227.  Figs.  2,  3,  and  the  above  list  of  planes  and  angles,  are  flrom  ▼. 
Bath.   Fig.  1  is  from  Rose  and  Riess  on  the  Pjroelectridty  of  Axinite,  Schrift  Ak.  Berlin,  lix.  375 

Axinite  admits  of  a  high  polish,  but  Is  defident  in  delioacy  of  color. 
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Well  nsmed  Ihim  ifirii,  an  ax*,  !□  aUnaioD  to  the  form  of  the  oyitala.    The  name  yanolile  isof 
Mrlier  date;  but  it  means  violtl-itori*,  aod  violet  is  not  a  characteriaCic  oalor  of  the  laineraL 
Alt. — CiTStala  altered  to  chlorite  oocur  on  Dartmoor  ia  Deronshire,  England. 

2B6.  DAKBDRTTB.    Dauborite  Sh^iard,  Am.  J.  Sd.,  xxxr.  13T,  1839. 

Triclinic.     Approximate  angles,  PA  M=110°  and  70°,  MaT=54°,  and 
126°,  PaT=93°  nearly,  PAe=135°.      Cleavage:  distinct,  parallel  to  M 
and  P,  leas  so  parallel  to  T.     Crystals  imbeiHed,  and 
often  an  inch  broad.     Also  disseminated  massiv£,  with-  ''* 

out  regular  tbrm.  ^ 

H.=7.  G.=2-95,  Silliraan,  Jr.  ;  2957,  2-958, 
Brush.  Color  pale  yellow,  whitish.  Lustre  vitreous, 
but  usually  rather  weak.  Translucent  to  subtranslucent. 
Very  brittle. 

Ooinp.-0  ratio  for  ft,  B,a=l  :  S  :  4|Ca*  8i+B'§i'=(jCB'+jB>' 
^i'=ailicalS'9,  boric  aind  2S-1.  lime  22-7  =  100.  Analfsos:  1,  2,  Smith 
and  Brush  (Am.  J,  ScL,  IL  iri.  365) : 

gi  S  £lPe  Sn  Ca  Hg  iga. 

1.  48-10  27->3  0-30  0-66  22-41  0-40  0-60=100. 

2.  48-20  2T15  102  22SS  vndeL  0-B0=99'20, 
Emi  was  the  first  to  detect  the  boric  add,  but  as  ho  admits  (Erai's  Mineralogy  simplifled,  p. 

14T),  bis  snalyaa  waa  incorrect — the  m'lneral  not  containing  the  10  p.  c  of  alkalies  anoouocod  bj 
bim,  as  direclJy  proved  by  Smith  and  Brush.  Sliepanl  staled  (1.  c.|  that  the  micontl  had  8  p  c^ 
of  water  without  boric  acid;  and  yet  it  is  certain  tbkt  the  mioeral  was  the  Bame  that  waa  inTCGti- 
gated  by  Smith  aud  Brush. 

Pyr.,  etc — Yields  no  water  in  the  closed  tube.  B.B.  fusee  at  3-S  to  a  colorless  glass,  and 
imparts  a  green  color  to  tbe  O.F.;  this  is  heigbteoed  by  moistening  the  assay  with  sulphuric  acid 
before  heating.  Not  decomposed  by  muriatic  add,  but  sufBcieotly  attacked  for  tbe  solution  to 
give  the  reaction  of  boric  acid  with  turmeric  paper.  When  pravioualy  ignited  gehiUoiiOB  with 
muriatic  acid. 

Otu.— Occurs  with  ortbodase  and  ol^foclaso  hi  dolomite  at  Danbury,  Connecticut.  It  has  soma 
resemblance  to  chondrodlie  in  oolor,  lustre,  and  brittlCDess,  but  is  distinctly  cleavable,  although 
the  planea  of  deavage  ure  often  irregular;  it  may  be  readily  reoogmied  by  its  pyrogoostic  char* 

287.  lOUTB.  Spanischer  Idzulith  v.  ScMyOham,  Ho7  Mag.  Hio.,  i.  169,  IBDl.  lolith  ((V. 
Sp^)  We-a.;  KaraL  (with  desor.),  Tab.,  4.6,  Si,  1808.  loUtbe  Z,  TabL,  61,  221,  1309 
Dichroit  Cordier,  J.  d.  M.,  ixr.  129,  1809,  J.  de  Phys.,  IxviiL  298,  1309.  Stoinheilito  OoMia, 
Mem.  Ac  St.  PeL,  vL  565.  Peliom  (D-.  Bodenmais)  Wem^  Hoffin.  Uin.,  iv.  b.  111,  1817. 
Cordierite  Luc/u,  Tabl.,  ii.  219,  1813;  £,  Tr.,  ill  B,  1822.  Hard  FahluniL  Lucbaaapbir, 
Waasersaphir  in  Germ.,  Baphir  d'eau  in  Fr.,  o/  Qeyton  Jeadry. 

Orthorhombic.    In  stout  prisms  often  hexagonal.    I A  /=119'*  10'  and  t 
50',  (?  A  1-1=150°  49'.     Observed  planes:  0;  vertical, 
J  i-t,  i-i,  i-3  ;  domes,  i-t,  l-i,  2-t ;  pyramids,  \,  i,  1,  3-S.  '^° 

(9Al=132°12',  Oa  ^=150°  7', /At-s=150°,  i-lAi-i 
=150°  25',  i-i  Ai-S=120°  50'.  Cleavage:  i-i  distinct: 
i-l  and  0  indistinct.  Crystals  often  transversely  divided 
or  foliated  parallel  with  0.  Twins :  composition-face 
/.     Also  massive,  compact. 

H.=7-7-5.      G.=2-56-2-67;    2-5969,  Greenland, 
Stromeyer;  2-65-2-6643,  Haddam,  Thomson;  Osteoth- 
laud   2-64,   Sndermanland   2-61,   Schutz;   2-605j   MurBinta,  Kokscharot 
Lnetre  vitreous.    Color  various  shades  of  bine,  light  or  dark,  smoky-blue  ; 
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pluochroie,  beiiig  ofteu  deep  blue  along  the  vertical  axis,  and  brownieh 
yellow  OP  jellowish-grav  perpendicular  to  it.     Streak  uucolored.     Trans- 

Earent — translucent.     Fraeture  subconclioidal.     Double  refraction  feeble  ; 
iseetrix  negative,  normal  to  0. 

Oomp.— 0.  rdtio  for  tMises  uid  silica  1 :  6  or  I  :  I}.  The  state  oroifdaliou  of  the  irOD  ia  still 
UQaacurtalnei),  aud  honoe  there  ia  uuoert^Dtj  aa  to  the  proportion  between  tho  prolozyda  and 
Besquioijds.  The  ratio  usually  deduwd  for  fi,  K,  Si  is  1  :  3  :  5.  The  formula  2  R  Si  +  I{'  S', 
n-hjub  correBpouds  to  this  ratio,=,  if  Hg  :  ^e  =  3  :  1,  Silica  49*1,  slimiiiui  33*9,  magnesia  SS, 
proloiyd  of  iron,  T'B=1(I0. 

Ah^jkb:  1-R,  Stromejer  (tTatere.,  329,  431|:  4,  5,  Schutz  (Pogg.,  lir.  fi6&)-  6,  Scheenr 
(Pogg.,  UviU.:ilSI;  T,  Horouttn  iKokscU.  Min.  RussL,  iii.  2G7);  8,  Siromeyer  (UDtt.-rBucb.,  i-i^, 
■i31);  9,  Bonadorfr (Schw.  J.,  nuiv.  3S9);  10,  Scliutt  (Fotrg.,  liir.  663);  II,  Tltomson  tMiu.,  i. 
S7S);  ii,  C.  T.  Jackaon  (ThU  Uin,  1844,  406,  Q.  Be|i.  K.  damp.,  lS4)r 
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Pyy.,  mo.— JO.  Icaea  bvuiaivDCf  and  fluM  at  5— l^  Oidj  pwtlsllT' dseempoMd  tif  addk 
DNumpond  on  Airicn  villi  alkiBu  carlxnatM. 

OIm>— loUta  oocun  iagnnits,  s°*t*%  bcvnUsBdie,  cUetltB  and  talaow  sghli^  and  alHcd  racing 
vWi  iiHri^  MtbcNfaWB  (T  alfaltcs  U>wiu£i>B,  borabtende,  udalnaHcs  and  lomettniaa  b«ryi  AlN 
luoljiD  T(4ouilo  rooki. 

At  Bodemnala,  Bararia,  It  la  met  with  in  granite,  in  oryBtals,  dIoi^  with  pyrrbotine,  blende, 
clialoopyTlle ;  the  variety  la  the  pdiora  of  Werner,  named  fh>m  mAioi  io  alluaiou  to  itl  smoky  blue 
color.  It  OOCOTB  in  quaili  al  UjonilerBoak  in  Qnenland ;  in  graoite  at  Cape  de  Gala,  in  Spain ; 
at  Kregerue  in  Norway ;  OrijeriVi,  in  Pinlaod  (ifeinA«iii/e) ;  Tunaborg,  In  Swoden ;  Finapaoi^  in 
Oatgathlaud  \  Branhult  in  Sudermanlaiid ;  Fablun  (Attnl  /tiUunile] ;  I«ke  I^ach,  with  oaiiidin ; 
at  Oampwlia  llaritiiaa,  Tuscany,  in  a  trat^ytio  rock,  oonteining  also  mioa,  quart!,  aud  aanidin. 
Oeylon  afbrda  s  tranaparent  Tariety,  in  gmall  rolled  mtaws  of  an  inteoae  blue  oolor,  the  aofphin 
(Feau  of  jewelterB. 

At  Hwldaro,  Ooan.,  esaooiated  wttb  totmnaline  in  a  granltlo  vein  to  gneiaa ;  apariogfy  at  tlie 
chrywberjl  locality,  iu  an  altered  oi  bhlantte  oondllioa;  abuudaat  in  quetts  irilh  gatitet  and 


teoding  to  Warren,  near  Sam  Patrick'a  with  adntaria,  in  gneiss ;  also  good  at  Bichmond,  N.  H., 
In  tokoee  rock,  along  with  anthophyllite. 

lolito  la  oooRsionaUy  employed  m  an  ornamental  stone,  and  when  cut  exhibits  diCfbrent  colon 
In  diflbreni  directions. 

Named JUOr from  t<i>,in(i^ and  >(a>(Lj<a«;.QMAnMtf,&omitBdicbn>Ism)  CbrdicrTf^BfterCordier, 
the  geolo^l.  who  flret  studied  the  crystal  of  the  Hpedea ;  Sleinlteaile  by  Oadolm  alter  Mr.  BteinhelL 
Lncaa  and  Haily,  who  adopt  coniUrile,  rejecl«<]  ^e  earUer  names  io^  and  dichroUe  because  the 
fbnner  is  not  always  applicnlile,  aud  the  latter  i«  equally  applioabto  to  various  otber  atones.  Epi- 
dole,  pt/rxaaie,  and  a  mulUtude  of  other  namee,  if  judfed  b;  ths  wma  eod^  would  be  fbtmd  to  hove 
no  better  claim  to  rocognitlou. 

Alt. — The  Bllerotlon  of  iolite  takes  place  ho  readily  by  ordinaiyBiposure,  that  the  mineral  is  mos^ 
oumuiDQij  founS  in  an  altered  state,  or  enclosed  in  the  altered  ioUte.  This  change  may  be  a  aim- 
pie  hydration  (/oA/unile,  eta):  oraremoTal  of  part  of  the  protozyd  tiaaes  by  carbonic  add;  or 
the  introductfou  of  ozyd  of  iron;  or  of  alkalies,  forming  pinite  and  mioa,  The  first  step  in  tha 
cbanjre  consists  in  a  diviaion  of  the  prisms  of  ioUte  Into  plates  parallel  to  the  base,  and  a  pearly 
foliation  of  the  surboea  of  thaae  plates ;  with  a  ofaange  of  eolor  to  gTsytsh-green  and  greenish- 
gray,  and  aometimes  bfowaish  gnj.  Ai  the  iltanttoi  ptWMds,  the  fblktion  baoomM  mors  o(ub> 
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plete ;  afterward  it  may  be  lost  The  mineral  in  this  altered  omditlon  has  many  names :  aa 
hydrtms  iolUe,  pinUe^  ceUaspUiiey  fahhtnite^  borudorgUe,  eamarkite,  chlorophylliU,  gigantolite^  praseoliU, 
aspasiolite.  Finite,  as  far  as  it  is  altered  iolitef  indndes  properly  the  alkaline  kinds.  F«ihlunite  and 
the  following,  excepting  the  last,  correspond  to  iolite  +  aq.  In  most  cases  if  the  water  of  the 
altered  iolite  be  included  with  the  bases,  the  oxygon  ratio  between  the  bases  and  silica  beoomes 
1  :  1 ;  it  seems,  therefore,  quite  probable  that  the  strong  tendency  of  ioUte  to  take  up  water  if 
owing  to  the  fact  that  its  silica  (whose  amount  of  oxygen  exoeeds  that  of  the  bases  by  one-fourth) 
is  not  saturated  with  bases.  Regarding  the  water  of  the  altered  mineral  as  basic,  esmarkiit,  chUh 
ropkyUUe^  giganlolOe^  and  prcueoUie  will  have  the  formula  (^*,  R)  Si ;  and  fcMunite  and  hansdorffiU^ 
containing  twice  as  much  water  as  the  preceding,  would  have  the  formula  (^*,  fi)  Si  +  !&  If 
1  :  3  :  5  :  0  be  the  oxygen  ratio  for  !fl,  ^  Si,  ^  in  iolite,  1:3:6:1  will  be  the  ratio  for  esinar* 
kUt,  eto.,  and  1  :  3  :  6  :  2,  for  fahluniiey  etc.  WeissUe^  iberiUj  huranite  are  names  of  other  min- 
erals supposed  to  be  altered  iolite. 

For  the  distinguishing  characters  and  analyses  of  the  different  kinds  of  altered  iolite,  see 
PiNiTB,  FAHunnTB,  and  Oataspxlitb,  under  Htdbous  &LiOATB8b 


MICA  GROUP, 

The  minerals  of  the  Mica  group  are  alike  in  having  (1)  the  prismatic 
angle  120° ;  (2)  eminently  perfect  basal  cleavage,  affording  readily  very  thin, 
tough,  laminse ;  (3)  potash  almost  invariably  among  the  protoxyd  bases 
and  alumina  among  the  sesquioxyd ;  (4)  the  crystallization  either  hexa- 
gonal or  orthorhombic,  and  therefore  the  optic  axis,  or  optic-axial  plane,  at 
right  angles  to  the  cleavage  surfaca 

Soda  is  sparingly  present  in  some  micas,  and  is  characteristic  of  the  hydrous  species  paragonite 
(p.  187).  Lithia,  nibidia,  and  cassia  occur  in  lepidolite.  Fluorine  is  often  present,  probably  re- 
placing oxygen.  Titanium  is  found  sparingly  in  seyeral  kinds,  and  is  a  prominent  ingredient  of 
one  species,  astrophyllite.  It  is  usually  regarded  as  in  the  state  of  titanic  add  replacing  silioa ; 
but,  for  reasons  elsewhere  given,  it  is  here  made  basia 

1.  0.  ratio  for  bases  and  silica  1  :  1. 

288.  Phloqopite.  (1)  Contains  magnesia,  with  little  or  no  iron,  and  much  alumina.  (2)  0.  ratio 
for  ft,  1^  between  2  :  1  and  5  :  3.  (3)  Optic-axial  angle  3''>-20^  (4)  Folia  tough,  and,  if  not  al- 
tered, elastic. 

289  BiOTirE.  (1)  Ck)ntains  magnesia  and  iron,  with  much  alumina.  (2)  0.  ratio  for  ft,  S  about 
1  :  1  (rarely  1  :  H  or  1  :  2.)  (3)  Optically  uniaxial,  but  often  slightly  biaxisd  through  irregularity. 
(4)  Folia  tough  and  elastio. 

290.  Lbpidomslaxe.  (1)  Contains  much  iron  and  little  magnesia,  with  much  of  the  alumina 
replaced  by  sesquioxyd  of  iron.  (2)  0.  ratio  for  ^  fi  about  1  :  8.  (3)  Optically  like  biotite.  (4) 
Folia  brittle,  hardly  at  all  elastic. 

291.  Anntfe;  lepidomelane  having  the  0.  ratio  for  lEt,  fi=l  :  2. 

292.  AsTROPHTLLrrB.  (1)  Contains  much  titanium,  zirconium,  eta,  with  little  alumina.  (2)  0. 
ratio  for  ft,  fi  between  2  :  1  and  6  :  3,  nearly  as  in  phlogopite.  (3)  Optio-azial  angle  exceeding 
90".    (4)  Folia  brittle,  but  slightly  elasUa 

2.  0.  ratio  for  bases  and  silica  1  :  1^  to  1  :  2. 

293.  MusoovrrB.  (1)  Contains  potash  almost  alone  amoi^  protoxyds.  with  no  mag^iosiA,  or 
rarely  a  little;  and  alumina  as  the  principal  sesquioxyd.  (2)  0.  ratio  for  B,  fi  1  :  6  to  1  :  12,  and 
for  fi+fi,  Si  mostly  1  :  1^.  (3)  Optic-axial  angle  40®  —75".  (4)  Folia  tough,  elastic,  except  in 
some  hydrous  or  altered  kinds. 

294.  LspiDOLrrB.  (1)  Contains  lithia,  mbidla,  and  CKsia,  with  potaah  as  l^e  principal  protoxyd, 
and  with  alumina  as  the  priocipal  sesquioxyd.  (2)  0.  ratio  for  ft+fi,  ^  mostly  1  :  1^.  (3)  Optic- 
axial  divergence  70°— 78^ 

295.  Cbtophtllite.  (1)  Same  constituents  as  lepidoiBte.  (2)  0.  ratio  fbr  ft+S)  §i=^l  :  2.  (8) 
Optio-axial  angle  50" — 60".    (4)  Folia  tough,  elastic. 

The  species  of  the  Mica  group  graduate  into  the  hydrous  micas  of  the  Margarodite  group  (p. 
) ;  and  through  these  they  atoo  approach  the  foliated  qiedes  of  the  Mc  and  CSiloHte  groupSi 
espedally  the  latter. 

The  micas  were  regarded  as  of  one  species  until  1792,  when  lepidolite  was  made  distinct  Xhs 
earlier  synonymy  therefore  may  be  oon^usDAly^Vili  here. 
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TBDjrinbtlitrtiidiidedthgiidiiaidsdMwiaaMXtvfrQWwtvbCxxzTLtf^  AlmOe;  mS 
ttu  ■hanngt  or  MdM  of  £<nl(  ^Kalori)  ■trawn  cmr  fba  "Omw  Ibztmua, "  to  prodnea  an 
■greMble  whiteiwu,  won  pnAatdr  tfaoae  of  •  aoft  tOraij  ndck  lehiiL  His  JIiMiimeeirv*M  tiaa 
(zxzTiL  TS,  nantsd  ftom  Imx,  «m4  yf  ma,  p»U)  mu  pnbaUr  ■■»d  '^'om  »  jeUowi^  mtea  adiist 
wliidt  abonnda  If  Om  roM-dda  in  nuui7  mfc»«difrt  teghnw.  Agrieob  apeaks  or  the  daoeptlTB 
elumuter  of  thU  iU««rf  and  gtdden  dnat,  aa  <dl«d  below,  ^ils  aitviaj  and  golden  mioa  In  aaalei 
la  the  CbtMlaerand  Oat^Motmo^mrtlliitttige,  Tba  KOaviBg  it  tha  wjnaajmj  oC  the  mSi^ial 
aiooe  Out  tima  of  PUn/; 

Mica,  AmmoduTtoi,  colon  amato  Ita  rimile  ri^  at  pnana  at  ramta  metaHioarnm  Inporitoa 
deepen  poaiit,  0«nn.  QUnmsr,  iMmm^^m,  JfrK^Fan^iU,44:t,Jiitnpt^*m,  lue.  %M<f 
laria  la^  adnltMlniia  SezUia  aexanaplonun  OvtBer,  Frodr.  CttA,  a«,  1738.  lOca  [Mc  not 
*lndiided1,  TltmiB  HaioMlUouni,  T.  Bothenmeum,  SUniMr,  Vak.  alba  (EatMlTw),  flan  (Eatt- 
gnUX  nibn,  vlridU  [OUorile  fir.  Sdilbeif^  nigra,  aqnamoaa,  radlane,  flnetaana,  IwmiBpbarla^ 
WaiL,  IOd.,  119;  181,  IT4I.  lUca  pt  [reat  Taki,  Ohlorito],  Teire  de  UoKorie,  etc,  Jk  IK.  WalL, 
L  141,  1TS3.  Itioa,  (Hinunor,  Vltmm  Knaoorlticum  (tn  pla^t,  IQoa  Kinamoaa  (in  aoaka)  Onmtt, 
Ifin,  88,  HGB.  lain^aas  (Id  large  plstea),  (Wmmer  or  Utca  (in  Bmall  soalee)  pt  (rest  Tal<% 
OhloriteJ  HCt,  Foaa,  10,  18,  1171.  Qlinuner  [Chlorite  and  Talo  ezdoded]  ITsni.,  Bergm.  J.,  87, 
1789. 

Hie  word  nka  haa  been  aatd  to  otKne  from  the  Latin  mica,  a  onimb  or  grain,  aa  It  wsa  fbnnarlj 
applied  eqwdallT  to  the  mineral  In  acalea.  It  Is  nmall;  derived,  however,  fVom  the  I^tin  fntean, 
•IgnUying  (lilra  m  Oerman  name  OUmmtr)  ta  Mnn. 


M8.  PBLOOORRB.    Magneala-IOcapt.    BhomUoUk^    Hhomben^iDuner  pt    Phlogofit 
(fr.  Antwerp,  N.  T.)  AvOL,  Handb.,  BSS,  1B41. 

Orthorhombic.  I A  /=120'*,  and  habit  hexagonal.  PriBmfl  UBnanj 
oblong  Bix-fiided  prisms,  more  or 
lees  tapering,  with  irr^nlar  eides ; 
rarely,  wlien  email,  with  poliahea 
kterai  planes.  CIeaTB«;e  basal, 
highly  eminent.  Not  &iown  in 
compact  massive  fonns. 

K  =  2-5-3.  G.  =  2-78-3-85. 
Lnstro  pearly,  often  eiibnietallic,  on 
cleavage  surface.  Color  yellowish- 
brown  to  brownisli-red,  with  often 
Eoinetliing  of  a  copper-like  reflec- 
tion ;  also  pale  brownish-yellow, 
green,  white,  colorless.  Transpar- 
ent to  translucent  in  thin  folia. 
Thin  laminse  tough  and  elastic 
Optical-axial  divergence  3° — 20°, 
rarely  less  than  5° ;  in  fig.  282, 
which  represents  the  optical  character  of  the  mica  of  Natural  Bridge,  15". 

Oomp. — Uoatl7(-f|-Il'-l-i'rfi)'^';  thebaaea  indude  mapieiiB  uid  little  or  no  iron.  Poa^bly 
for  all  (}  B'+i  B)*  Si',  aa  in  anal  bj  Bammelaberg.    Pblogopita  la  a  true  Magnesia  mica. 

Analjaea:  1,  Ueitiendorff  (Png^..  MIL  1ST);  1-4,  Draw  (Am.  J.  Bd.,  U.  x.  383);  B,  Bam> 
meUberg(ZS.  Q.,  zir.76B)i  S,  Svanberg  (AJc  H.  Stoekk,  1839,  176);  T,  Deleaae  (BnIL  O.  F^- 
U.ix.l21)i  8,  id.(Ann.d.Il,  T.x.5ta);  9,  a  BromeiB  (Fogg.,  Iv,  US): 

Si        Si       3PeAgCafra£       fif 


Antwerp. 


UKI8ILICATE8.  803 

Si      Si  f*e    IVIu    %     Oa    If^a      S      fi      F 

3.  Edwards,  K  T.     40-36  16*45 29*55   4*94    •7-23  0-95   =99'48  Orawe. 

4.  "  40-36  16-08 30*25   4-S9     607    2-65=99-80  Crawe. 

5.  Gouvemeur  41*96  13-47        2*12  0-55  27*12  0-34     ir.      9*37  0*60  2-98 = 98*96  Ramm. 

6.  Sala  42-46  12*86        7*11  l-u6  25*39 6-03  8-17  0*62,  Mg 0-36,  Ca  0*16 

=99*16  Svanberg. 

7.  Vosges  37*54  19*80        1-61  0*10  30*32  0*70  1*00     7*17  1-61  0-22=99-97  Delesse. 

8.  "       hrk^gnh.    41*20  12*37         9-5 l*l-50»>  19-03  1*63  1*28    7*94  2-90  1-06,  Li  0-22=98*64 

Delesse. 

9.  Herrchenberg,  5r,  42-89     6-09  PelO-69   24*88  0*76  0*36  13-15  2-30   =100-47  Brom. 

•  Includea  5-08  of  Fe*  O*.         *  Beckoned  as  1-67  Mn'  O*. 

The  Sala  mica  of  No.  6  has  not  been  examined  optically ;  jet,  as  it  ag^es  nearly  in  atomio 
proportions  with  phlogopite,  it  appears  to  belong  here.  It  was  dark  green  in  color,  and  inelastic, 
and  is  called  chlorite  by  Svanberg;  the  analysis  is  here  cited  from  the  original  paper  by  Svanberg. 
Crawe's  analyses  afford  the  0.  ratio  1*77  :  1  :  2*69=7  :  4  :  11,  and  Meitzendorff's  nearly  the  same. 
The  silico-fluorids  in  the  former  are  about  ^4,  and  in  the  latter  ,^,  G.  of  No.  5,  2*81,  Rammels- 
berg.  Analysis  7,  by  Delesse,  affords  the  0.  ratio  3:2:5;  and  8,  about  4^  :  3  :  9.  The  latter 
mica  is  a  brown  or  greenish  kind  from  the  rock  called  by  Delesse,  Minett«,  occurring  at  Ser- 
vance  in  the  Vosges ;  the  ratio  may  become  that  of  biotite  when  the  state  of  oxydation  of  the 
iron  is  ascertained ;  G.= 2*842.     No.  9  g^ves  the  ratio  12^  :  6  :  22^;  it  is  from  near  L.  Laach. 

Pyr^  etc. — In  the  closed  tube  gives  a  little  water.  Some  varieties  give  the  reaction  for  fluorine 
in  the  open  tube,  while  most  give  little  or  no  reaction  for  iron  with  the  fluxes.  B.B.  whitens  and 
fuses  on  the  thin  edges.  Completely  decomposed  by  sulphuric  add,  leaving  the  silica  in  thin 
scales. 

Obs. — Phlogopite  is  especially  characteristic  of  serpentine,  and  crystalline  limestone  or 
dolomite. 

Occurs  in  limestone  in  the  Vosges  (anaL  7,  8).  Includes  probably  the  mica  found  in  limestone 
at  Alt-Kemnitz,  near  Hirschberg ;  that  of  Baritti,  Brazil,  of  a  golden-yellow  color,  having  the 
optical  angle  5^  30'  and  parallel  to  the  shorter  diagonal  (Grailich);  and  a  brown  mica  from  lime- 
stone of  Upper  Hungary,  affording  Grailich  the  angle  4°— 5*^. 

Occurs  at  the  following  localities  in  the  U.  States ;  specimens  from  which  afforded  the  optical 
angles  annexed,  all  measured  by  B.  Silliman,  Jr.  (Am.  J.  Scl,  IL  x.  372),  excepting  one  by  Blake 
(ib.,  xiL  6) : 


1.  Pope's  Mills,  St.  Lawrence  Co.,  N.  Y.,  glassy  transparent  7*— 7*  30'          B.  a 

2.  Edwards,  N.  Y.,  rich  reddish  brown  10?                      " 

3.  St.  Lawrence  Co.,?  N.  Y.,  yeUowish  10?                      " 

4.  Vrooman's  Lake,  N.  Y.,  in  long  crystals  of  a  yellow  color  10  80— 10  60      " 

5.  Edwards,  N.  Y.,  rich  yellowish-brown  color  11                        " 

6.  Warwick,  Orange  Co.,  N.  Y,  in  limestone,  yellowish  11?                       " 

7.  Falls  of  the  Grand  Calumet,  Canada,  yellowish-green  crystals  many 

inches  long  18—18  12            »* 

8.  Pope's  Mills,  St.  Lawrence  Co.,  N.  Y.,  large  crystals,  fine  yellowish- 

brown  13  30                   " 

9.  Edwards,  N.  Y. ;  2d  specimen,  yellowish-brown  13  30 

10.  Church's  Mills,  Rossie,  N.  Y.,  resembles  the  Pope's  Mills  13  80—14 

11.  Near  Skinner's  Bridge,  Rossie,  N.  Y.,  silvery-yellow  mica  14 

12.  Carlisle,  Mass,  rich  yellowish-brown  14 

13.  Rossie,  N.  Y.,  near  Mrs.  Story's,  light  yellowish  16 
14L  Pope's  Mills,  St.  Lawrence  Co.,  brownish-yellow  hexagonal  crystal  16 
16.  Natural  Bridge,  Jefferson  Co.,  N.  Y.,  rich  yellow;  associated  with  ser- 
pentine ;  same  as  analyzed  by  Meitzendorff  16 

15.  bis.,  ib.,  lb.,  another  specimen  16 

16.  Edwards,  N.  Y.,  white  silvery,  curved  crys^  15  80—16  30      " 

17.  Vicinity  of  Rossie,  N.  Y.,  rich  yellow-brown;  probably  the  same  as 

Gouvemeur  16  7— 16  16        " 

18.  Essex,  N.  Y.,  in  limestone,  deep  rich  brown  color  16  30                  " 

19.  Upper  Ottawa,  Canada,  reddish-yellow,  transparent  k7  30— 18            " 

20.  MoriaL,  Essex  Co.,  N.  Y.,  very  dark  smoky  red                              Est'd  16—17  " 

2 1 .  Somerville,  N.  Y.,  faint  brownish  6 — ^7                   *• 

22.  Burgess,  Canada  West,  bronzy,  almost  metallic,  semi-transparent  if 

t£in;  opaque  in  plates  a  line  thick;  slightly  elastic  only;  found  with 

apatite  in  sandstone  Angle  rery  small  " 
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28.  Franklin,  N.  J^  broMy-ydlow 

24  Burgees,  Canada  Weat,  whitiah-jellow 

25.  Fine,  St  Lawrence  Co.,  N.  Y.,  irery  dark  olive-brown 

26.  Amity,  N.  Y.,  opaque  silvery  white 

27.  Warwidc,  Pa.,  brownish  oHve-green 


About  U* 
About  10 
Eat'd  10-12 
10-12 
About  10 


B.a 

« 

u 
tl 

Bkka. 


Phlogopite  occurs  also  at  Gouveraeur,  N.  Y.,  of  a  brownish  oopper>red ;  at  Sterling  IGne,  Mor* 
ris  Co.,  K.  J.,  rich  yellowish-brown,  indining  to  red,  in  limestone ;  at  Suckasunny  mine,  N.  J., 
deep  olive-brown,  inclining  to  yellow,  in  limestone ;  Newton,  N.  J.,  yellow,  in  limestone ;  Lock- 
wood,  Sussex  Co.,  K.  J.,  deep  olivp-brown,  like  the  mica  of  Fine,  K*.  Y.,  in  limestone ;  at  St  Je- 
rome, Canada,  reddish-coppery.  The  crystals  at  Clarke's  Hill,  St  Lawrence  Co.,  are  very  large, 
sometimes  nearly  two  feet  long ;  fig.  281  represents  one  in  the  cabinet  of  W.  W.  Jefferis,  which 
is  20  in.  long,  4  in.  thick  at  top,  and  8^  in.  at  centre,  and  weighs  57^  pourids.  Senarmont  found 
one  deep  bottle-green  mica  of  unknown  locality  having  the  angle  15**. 

Named  fVom  ^Aoyowi^,  fire-likey  in  allusion  to  the  color. 

Alt.— The  phlogopites  are  quite  liable  to  change,  loi^ing  their  elnstidty,  becoming  peaily  in 
lustre,  with  often  brownish  spots,  as  if  fh)m  the  hydration  of  the  oxyd  of  iron.  In  some  cases 
an  alteration  to  steatite  and  serpentine  has  beon  observed.  A  serpentine  pseudomorph  after  phlog- 
opite fVom  Somerville,  St  Lawrence  Co.,  N.  Y.,  afforded  Lcwinstein  (ZS.  Ch.  Pharm.,  1860,  15) 
8i  47-24,  3tl  2-82,  Mg  88*23,  ^e  110,  ifTa  0*67,  t  0  57,  ft  14-87  =  lo0. 

289.  BIOnTB.  Magnesia-Mica  pt,  Hexagonal  Mica,  Uniaxial  Mica.  Astrites  meroxenna 
(n-.  Yesnv.)  Bniih^  Handb.,  382,  1841.  RubeUan=  Astrites  trappicus,  BreiiK,  ib.  879.  Biotit 
Hausnu,  Handb.,  671,  1847.  Rhombengllmmer  (fV.  Greenwood  Furnace)  KennffoU,  Pogg.,  IxxiiL 
661. 

Hexaffonal.  H  Ali=.62^  57',  crystals  fr.  Vesuvius,  Hessenberg;  a= 
4*91112d.  Habit  often  monocHnic.  Observed  planes :  O;  rhombohedrons, 
i?,  *,  -4;  prism,  i-2;  pyramids,  ^-2,  f  2,  f  2,  1-2,  f  2,  2-2,  f  2,  f  2,  4-2  ; 
|-i?  the  form  fr.  Greenwood  Furnace,  the  r^st  fr.  Vesuvian  crystals. 
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0  A  5=100° 
0  A  4-2=121  25' 
OAf 2  =  106  59 
6^  A  1-2=101  30i 


OAf2=98Mr 
0  A  2-2=95  49 
6>A4-2=92  55 
6>  A  1=113  47 


Prisms  commonly  tabular.  Cleavage :  basal 
highly  eminent.  Often  in  disseminated  scales, 
sometimes  in  massive  aggregations  of  cleavable 
scales. 

n.=:2*5  — 3.  G.  =  2-7— 3*1.  Lustre  splendent,  and  more  or  less  pearly 
on  a  cleavage  surface,  and  sometimes  submetallic  when  black ;  lateral  sur- 
faces vitreous  when  smooth  and  shining.  Colors  usually  green  to  black, 
often  deep  black  in  thick  crystals,  and  sometimes  even  in  thin  laminse,  un- 
less the  laminae  are  very  tliin ;  such  thin  laminae  green,  ])lood-red,  or  brown 
by  transmitted  light ;  rarely  white.  Streak  uncolored.  Transparent  to 
opaque.  Optically  uniaxial.  Sometimes  biaxial  with  slight  axial  diver- 
gence, from  exceptional  irregularities,  but  the  angle  not  exceeding  5°  and 
seldom  1°.  • 

Oomp.,  Van — Biotite  is  a  raagnesia-lron  mica,  part  of  the  alumhia  being  replaced  by  sesqui- 
oxyd  of  iron,  and  pr^toxyd  of  iron  and  magnesia  existing  among  the  protoxyd  bases.  Bluck  is  the 
prevailing  color,  but  brown  to  white  also  occur.  The  results  of  analyses  vary  much,  and  for  the 
reason  already  stated — the  non-determination,  in  most  cases,  of  the  degree  of  oiydation  of  the 
iron ;  and  the  exact  atomic  ratio  for  the  species  and  its  limits  of  variation  are  therefore  not  pre- 
ciaelv  understood.  The  0.  ratio,  which  appears  to  be  dominant,  is  1  :  1  :  2,  giving  the  formula 
(iit*-+-ifi)'Si*,  which  ia  the  formula  of  garnet    In  some  cases  the  ratio  is  apparently  near 
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1  :  l]r :  2)^  and  1:2:3;  and  through  species  containing  mnch  iron  it  passes  to  micas  of  the 
species  annite  and  lepidomelane. 

The  andijses  below  are  arranged  in  two  divisions ;  (A)  having  the  0.  ratio  approzimatelj'  1  : 
1:2;  (B)  having  other  various  ratios. 

Analyses:  A.  1,  v.  KobcU  (Knstn.  Arch.  Nat,  xiL  29);  2,  8,  Smith  &.  Brush  (Am.  J.  Sci.,  II. 
xvi.  4.5) ;  4,  v.  Hauer  (Ber.  Ak.  VVien,  xii.  485) ;  5,  Smith  &  Brush  (1.  a) ;  6,  J.  L.  Smith  (Am.  J. 
Sci.,  n.  xliL  91);  7,  v.  KobeU  (L  c);  8,  v.  Koboll  (J.  pr.  Ch.,  xxxvi.  309);  9,  Bromeis  (Pogg.,  Iv. 
1J2);  10,  Chodnef  (Pogg,  IxL  381);  11,  Chodnef,  with  oxyd  of  iron  by  Mitscherlich  (J.  pr.  Ch., 
IxxxvL  1);  12,  Kjerulf  (J.  pr.  Ch.,  Ixv.  187);  13,  H.  Rose  (Gilb.  Ann.,  Ixxi.  13);  14;  C.  Bromeis 
(Bischof's  Lehrb.  Geol,  ii.  1418);  15,  Bukeisen  (Kenng.  Ueb.,  185G-57,  8t3);  16,  Scheerer  (ZS. 
(>..  xiv.  60);  17,  Kiebel  (ib.);  18,  A.  Strong  (B.  H.  Ztg.,  xxiii.  54);  19,  Klaproth  (Beitr.,  v.  78); 
20,  H.  Rose  (Pogg.,  i.  75;;  21,  v.  KobeU  (Kaatu.  Arch.  Nat,  xii  29). 

B.  22,  23,  Scheerer  and  Rube  (ZS.  G.,  xiv.  56);  24,  Varrentrapp  (Pogg.,  Ixl  381);  25,  Delesse 
(Ann.  Ch.  Phys.,  III.  xxv.  14);  26,  Svauberg  (Ak.  H.  Stockhohn,  1839,  172);  27,  Kjerulf  (L  a); 
28,  Svauberg  (L  c.,  177);  29,  Haughtou  (Q.  J.  G.  Soc,  xviu.  418);  30,  H.  Rose  (No.  20  above), 
31,  v.Kobell  (No.  21  above),  with  Mitscheriich's  determination  of  the  iron. 


A.  0,  rcUio  approximaidy  1:1:2. 


1.  Monroe 


gi      ^      Pe      te 
40-00  1616    7-50    


2. 


8. 


u 


(( 


89-88  14-99    7-68 
89-51  15-11    7-99 


4.  **  40-21  19-99    7-96 

5.  Putnam  Oo.39-62  1735    6  40 

6.  Choster,Ms.39-08  15-38    7-12 

7.  Greenland  41-00  16-88    4-50 

8.  Bodenmais  40*86  15-13  13-00 

9.  Vesuvius    39-75  15-99    8*29 


10.  "      (1)40-91  17  79  11-02 

11.  "  40-91  17-79    8MiO 

12.  "  44-63  19-04    4-92 

13.  L.  Baikal  42-ol  1605  493 
43-02  16-85  11-63 
88-43  15-71  14-49« 


14.  L.  Laach 

15.  Tyrol 

16.  Brand 


6-06 


Un      Mg 
21-54 


23*69 
28-40 


21-16 

23-85 


0-31 


7  03 


<r. 


37-18  17-53    6-20   15-35MnO*31 


23-68 
18-86 
22-00 
24-49 

19-04 
19-04 
20*89 
25-97 
18-40 
17-28 
9-05 


Ca      fTa     &       ^ 

10-83     3-00 

1-12    911     1-80 


10-20 


1-36 


1-66    0-90  6-22  2-89 

l-Ol  8-95  1-41 

2-63  7-50  2-24 

8-76  4-30 

8-83  0-44 

0-87  8-78  0*76 


0-30  9-96    

0-30  9-96    

2-05  6-97  0-17 

7-55 

0-71     1-15  8*60 

ir.     11-42  2-76 

0-79    2-93  6 14  3-62 


17. 


It 


37-06  16*78    6-07   15-37        tr.        902     0-57    286    6*96     3-77 


18.  Harzburg    36-17  18-09    8*70  13*72 

19.  Siberia        42*50  11-50  22*00     

20.  Miask  40*00  12*67  19*03     


11-16 

20        9-00 
0-63    16-70 


21. 


i< 


42-12  12*83  20-78 


16-16 


0-62    tr.       7-69    2-28 

10-00    1*00 

6-61  

8-68    1-07 


F 

0-60,  fi  0-2= 

99-76  K. 
0-96,  a  0-44-. 

99-16  S.  &  B. 
0-96  01 0-44= 

98-95  S.  k  B. 

=98-97  H. 

1-20.010-27  = 

99-06  a  &  B. 
0*76=98*60.  S.  . 
<r.= 99-35  K- 

=100-26  K. 

gangue  O'l 

=  98*62  B. 

=99*02  0. 

=98*03  0. 

=98*97  K. 

0-65=97-16  R. 

=100-36*B 

=  100-09  B. 

^Ti2*47  = 

100-57  a 

"^i  3*64»>= 

101-10  K. 
0-86=98-59  a 

=98  K. 

2-00  ti,  Pe  1-63. 

=97-27  R 

=101*53K. 


B.  0.  ratio  approximately  1:2:3,   1  :  1^  :  2^,  etc 


22.  Freiberg     37*50  1787  12*98 

23.  "  36*89  15-00  16-29 

24.  Zillerthal    39*85  16*07  18*21 

25.  Alps,(£fcL^.  41*22  13*92  26*90 


— 'i^i  3-06= 

99*42  a 

fi  816= 

100-16  E 

15-60     0*42  [18-68,   loss  in^.],     Varr. 

109      4-70     2-58    1-40      6-06    0-90     1*58=1 00-34  D 


9-96     0-20  -1016     0-45    800      083    848 
6-95    9-65     1*76  6*06    440 


•  Mnch  ammoniacal  water  glyen  off  on  Ignition,  and  aoal.  made  on  the  mineral  after  thns  drylDg. 
b  Containing  Fe  and  Al.  o  Aa  pabUahed,  protozyd. 
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Si 

2ft.  Fugas        42-58 
27.  E\£ei,hr.4m.43'l0 


SI      9e 

21*68  10*89 
15-06  25-89 


»e 


28.  BoflendaU  44*41    16*86  

29.  Gkir.Wood  44-40    21-62  10*72 
30.Mia8k        40*00    12*67    1*97 


20*71 

3-96 

16*39 


ttn 
0*76 


0*46 
1*28 
0-63 


31. 


42*12    12*88    2*63    15*32 


10*27 
10*82 

11-26 

6*14 

16*70 

16-16 


Ca 

1-04 
0*81 

1*60 
2*70 


ti 


0-82 


0-74 


8*46    3*36    0-51=99-02  & 

4*62    1-50   *ll-0S= 

108-59  K 
4*05    1-13     0*41=101-68  8 

6-18    1*20    =98-84  EL 

6-61    2*10  ll  1-63= 

95-70  R 
8  58    1-07   =98*60  K. 


In  anal  5,  G.=2-80,  the  mioa  talo-like,  pale  jwlL-gn.  bj  transmitted  light,  inelastic^  waxy, 
probi^ly  somewhat  altered;  6,  dilorite-like,  with  emeiy,  eta;  8,  G.=2'7;  16^  17,  from  the  En> 
gebirge ;  18,  from  gabbro,  opt.  char,  not  given ;  22,  23,  bronse-bro¥ni  to  black,  in  gneiss ;  25,  oat 
of  protogine  of  Alps ;  29,  from  granite,  Ireland. 

In  the  VesuYian  biotite,  anal  12,  0.  ratio  for  ft,  fi,  8i= 10*05  :  10*86  :  28*17 ;  anal  10,  9*87 
12-88:  21-24=1  :li:2i;anaL  11  (10  as  modified  by  Mitscherlich),  9*25:9-93  :  21*24.  AnaL  16, 
as  it  stands,  gives  the  ratio  1 :  1^ :  2^ ;  18,  1 :  1  :  If ;  22  to  29,  nearly  1 :  2  :  3,  bat  some  defl* 
deucy  of  protozyds  in  27,  28,  im^ng  the  ratio  nearer  1 :  2f :  4.  The  last  two^  30,  81,  are  the 
analyses  by  Bose  and  t.  Kobell,  Nos.  20,  21,  with  the  ^e  and  Fe  as  recently  determined  by  A. 
ICitscherlich.  Mitscherlich's  results  change  the  ratio  frx>m  1 :  1 :  2  to  nearly  5 :  3 :  10,  or  the  ratio 
approximately  of  phlogopite ;  and  if  his  determination  should  be  sostained,  the  Siberian  mloa 
analyzed  would  appear  to  be  phlogopite. 

A  ^urome  magnesia  mica  ( ChromgUmmer)  of  a  green  color,  from  Schwansenstein,  in  ^illertha],  af* 
forded  Schaf  hautl  (Ann.  Oh.  Pharm.,  zlvl  325)  over  5  p.  c.  of  oxyd  of  chromium,  and  the  0.  ratio 
for  the  whole  6-4  :  9*6  :  24-75=2  :  3  :  8.  He  obtained  Si  47-68,  M  15*15,  ^  5*90,  Fe  5-72,  fi[n 
1-05,  iJCg  11-58,  ]?7a  1*17,  fc  7*27,  tl  2-86=98-?f8. 

Vyr.^  etc. — Same  as  phlogopite,  except  that  with  the  fluxes  it  gives  strong  reactions  for  iron. 

Om«-— Biotite  was  first  shown  to  be  optically  uniaxial  by  Blot,  after  whom  it  IS  named ;  and, 
later,  to  be  hexagonal  in  crystallization  by  Marignac  (BibL  Univ.,  1847,  SnppL  vL  300);  Brooku 
and  Miller  (Min.,  387);  Kokscharof  (Min.  RussL,  iL  291);  and  quite  recently,  and  after  careM 
measurements,  by  Hessenberg  (Min.  Not,  No.  viL  15,  1866).  But  still  the  cfystals  are  often 
slightly  biaxial,  as  first  remarked  by  SiUiman  (Am.  J.  Sol,  IL  x.  372,  1850^  and  W.  P.  Blake 
(ib.,  xii  6,  1851);  and  later  by  Dove  (Ber.  Ak.  Berlin,  1853),  Senarmont  (Ann.  Ch.  Phys.,  III. 
xxxiii.  391,  xxxiv.  171),  Grailich  (Lehrb.  d.  Eryst,  1856),  and  others.  On  the  grouna  of  the 
biaxial  character  observed,  Desdoizeaux,  in  his  Min.,  L  88,  1862,  made  the  species  orthorhombia 
Blake  examined  specimens  from  Greenwood  Furnace ;  a  silvery-white  var.  fr.  Easton,  Pa. ;  a 
crimson  from  Topahain,  Me. ;  a  fiery-red,  by  transmitted  light,  from  Moriah,  Essex  Co.,  N.  Y. ;  a 
dark  bottlo-j?reen  from  Moor's  Slide,  Ottawa,  Canada ;  and  seven  different  varieties  from  Vesuvius. 
But  the  diverprcnce,  which  was  in  all  very  small,  was  not  measured.  One  of  the  uniaxial  micas 
examined  by  Biot  is  stated  by  him  to  have  come  from  Topsham,  Me.  Kokscharof  found  some 
crystels  from  Vesuvius  true  uniaxial. 

The  following  are  the  results  of  measuremente  by  Senarmont  and  Grailich  (two  or  three  of  the 
micas  perhaps  phlogopites) : 


1.  Aodai  plane  parallel  to  the  longer  diagonal 

1.  Greenwood  Fiunace 

2.  Pellegrino,  Tyrol ;  hexagonal ;  in  limestone 

3.  Karosulik,  Greenland ;  sea-green 

4.  Lake  Baikal ;  dark  brown 

6.  Adun-Tschilon,  Siberia ;  reddish-brown,  in  dolomite  (phlogopite  ?) 

6.  Ceylon ;  dear  green,  transparent 

7.  Pluladelphia ;  clear  olive-green  (phlogopite  ?) 


0»— r  GraiUch. 


0  —1 

u 

1  —2 

Grailich. 

1  —2 

(( 

I  —2 

(( 

1  —2 

Senarmont 

8  —4 

It 

2.  Axial  plane  paraUel  to  the  shorter  diagonal 

1.  Vesuvius ;  so-called  meroxene 

2.  Vesuvius ;  dull  green  to  colorless 

3.  Vesuvius;  brownish-green 

4.  Vesuvius;  bluish 

5.  Vesuvius ;  greenish-black  in  pumice 

6.  L.  Baikal ;  deep  brown,  transparent,  hexagonal 


0'— 1*  GraiUch. 

1  " 

2  «• 

3  " 

4  " 

1  Senarmonl 
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T.  Easton,  Pa ;  Rflvery  white  l'— 2*  Grailich. 

8.  Fassa,  Tyrol ;  resembling  meroxene  1  — 8        " 

9.  Easton,  Pa. ;  green  3  — 4        " 


Grailich  found  the  angle  0",  or  zero,  in  mica  from  Zillerthal ;  Norway,  dark  green ;  Kariat, 
dark  olive-green ;  Retzbanya,  greenish  to  colorless ;  Goshen,  pistachio-green ;  Leonfelden,  black ; 
Magura^  dark  red ;  Altenberg,  dark  bluish ;  Horn,  black ;  Besztercze,  dark ;  Anaksirksarklich, 
liver-brown. 

The  Vesuvian  biotite  found  on  Mt.  Somma  (Meroxene  of  Breith.)  occurs  in  brilliant  crystals 
with  numerous  polished  facets.  Other  foreign  localities  are  named  in  connection  with  the  anal- 
yses. The  mica  from  Greenwood  Furnace,  Monroe,  N.  Y.,  analyzed  by  von  Kobell  (anal.  1), 
occurs  in  large  and  very  regular  rhombic  prisms  (sometimes  5  or  6  in.  across)  oblique  from  an 
acute  edge ;  and  also  in  tetrahedral  pyramids ;  the  faces  of  the  pyramids  hicline  to  the  cleavage 
plane  at  113^  to  lU^  v.  Kobell  gives  for  the  angle  R  A  R  (faces  of  the  pyramid )  7 1 "  to72^  This 
is  the  same  mica  with  that  analjrzed  by  Smith  and  Brush  (anaL  2,  3),  as  Prof.  Brush  has  assured 
himself  by  an  examination  of  von  Kobell's  specimens  at  Munich. 

Alt. — RvbeUan  is  considered  an  altered  biotite ;  it  occurs  in  small  hexagonal  forms,  of  a  red 
color,  in  a  kind  of  wacke.  Steatite  is  also  a  result  of  the  alteration  of  this  species,  as  in  granite 
at  Briinn  and  Thicrscheim.  Among  the  above  analyses,  several  indicate  incipient  change  by  the 
water  and  chlorine  presenL     Mica,  altered  to  magnetite,  has  been  observed  in  the  Tyrol. 

The  Efjtkampiite  of  Kenngott  (Ucb.,  1853, 58, 1855,  and  described  under  the  name  Cfdorii  dhnlichea 
Mineral  in  Ber.  Ak.  Wieu,  xi.  609,  1853)  is  a  hydrous  biotite,  probably  a  result  of  alteration, 
from  Presburg,  Hungary.  It  is  between  mica  and  chlorite  in  its  characters.  Color  nearly  black, 
but  in  very  thin  foha  brown  to  hyacinth-red  or  reddish-yellow;  H.  =  2 — 2*5;  G.-=2*73.  Com- 
position, according  to  an  analysis  by  v.  Hauer  (1.  c).  ^i  38*13,  Xl  21*60,  te  19*92,  Mn  2*61,  Mg, 
by  los,s,  13*76,  fl  3-98  =  100,  giving  the  oxygen  ratio  for  U,  fi.  Si,  fi=l  :  1  :  2  :  i.  The  Voigtiie 
of  Schmid  may  also  be  a  hydrated  biotite.    See  under  Hydrous  Silicates,  p.  393. 

290.  liEPIDOMEIiANZ:.    Hausmann,  Gel  Anz.  C^tt,  945,  1840. 

Hexagonal  ?  In  small  six-sided  tables,  or  an  aggregate  of  minute  scales. 
Cleavage  basal,  eminent,  as  in  other  micas. 

H.=3.  G.=3*0.  LiLstre  adamantine,  inclining  to  vitreous,  pearly. 
Color  black,  with  occasionally  a  leek-green  reflection.  Streak  grayish-green. 
Opaque,  or  translucent  in  very  thin  laminae.  Somewhat  brittle,  or  but  little 
elastic.     Optically  unaxial ;  or  biaxial  with  a  very  small  axial  angle. 

Comp. — An  iron-potash  mica.  0.  ratio  for  bases  and  silica  1:1;  for  ft,  S,  mostly  1  :  3,  but 
varying  to  1  to  more  than  3 ;  of  doubtful  limits,  on  account  of  the  doubts  as  to  the  state  of 
the  iron  in  most  of  the  analyses.  1  :  3  for  the  ratio  of  ft,  fi  gives  (ifi*-|-f  tt)'Si'.  Differs  from 
biotite  in  the  smaUer  proportion  of  protoxyds  and  little  alumina  and  magnesia,  but  appears  to 
agree  with  it  in  optical  characters. 

Analyses:  1,  Soltmann  (Pogg.,  L  664);  2,  Svanberg  (Ak.  H.  Stockh.,  178,  1839);  3-7,  Haugh- 
ion  (J.  G.  Soc.,  XV.  129,  xviii.  413,  PhiL  Mag.,  IV.  xviiL  269);  8,  Illing  (Gieb.  u.  Heintz,  ZS.Nat., 
1854,  339): 

§i        %l        Pe      ^e    Mn    fig  Oa    ]^a     t.     tL 

1.  Wermland  3740  11*60  27*66  1243 0-26       9-20  0-60=99-49  Soltm. 

2.  Abborforss  89*45     927  36*78     1*45  2*54  3*29  0*31 5*06  1*83,  Oa  0*32, P  0*29= 

99-68  Svanb. 
8.  Jonesed,  Sw.  39-70  12*25  23-55     096  1*00  7*26  4*48  0*47  7  30  1'00=99*76  Haughton. 

4.  CarlowCo.  35-55  1708  23  70     3*55  1*95  307  0*61  0*35  9*45  4*30=99-61  Haughton. 

5.  BaUygihen  36'20  15-95  27-19     064  1*50  5*00  0*60  0-16  8*65  3*90=99  69  Haughton. 
C.  Glenveagh                3616  19*40  26*31     0*62  0*40  4*29  0*58  0*48  900  2*40=99-64  Haughton. 

7.  Canton  35*60  20*80  19-70     7*74  1-70  4-46  066  0-10  9-00  0-25=99*81  Haughton. 

8.  Haindorf,  Silesia     86-98  20*25  23*14 6-16  2-96  6*44  8  62 =108*45  Illuig. 

The  original  lepidomelane,  anal  1,  affords  the  0.  ratio  1:3:4.    The  Irish  variety  (anal  4,  6,  6, 

7)  affords  as  a  mean  result,  1  :  3*3  :  4*1 ;  No.  4  is  from  Ballyellin,  and  6,  6,  from  Donegal  Co.  The 

.Abborforss  mica  affords  1  :  4*6  :  6*2 ;  but  if  the  water  be  made  basic,  1:3-1:  4*3 ;  and  anal  8 

corresponds  to  1  :  3*2  :  3*8 ;  both  near  1:3:4.    The  mmeral  of  the  last  has  G.=8-96,  and  is 

very  fusible. 

Pyr.,  etc. — ^B.B.  at  a  red  heat  becomes  brown  and  fhses  to  a  black  magnetic  globule.  Easily 
decomposed  by  muriatic  add,  depositing  silica  in  scales. 


"808  oxTOim  ooaiFouNDfi. 

Obf.— A  soalj-nuMdre  mineral  at  Ftonberg  fn  Wermland,  Sweden,  containing  imbedded  prisma 
of  hornblende,  &»  amdea  half  a  line  or  ao  acroaa ;  mioft-like  at  Abborforaa  in  Finland;  in  granite 
in  Ireland,  at  Ballyelttn  in  Carlow  Co.,  Leinater,  at  Ballygihen  in  Donegal  Co^  and  at  Umton, 
nuMUy  in  largiah  cnratala  or  platea  (^  indi  acroaa  and  lar^r).  The  Donegal  and  Leinater  Oa  mica 
ia  optioallj  nniaadal,  aooordfng  to  Hanghton.  The  gramte  oontaina  alao  a  white  moacorite  (aee 
anaL  8-11,  under  MuBOOYin);  and  in  aome  caaea  tiM  blade  and  white  form  parte  of  the  aame 
cryatal ;  and,  where  ao^  the  optio^oial  dirergenoe  of  the  mnacoTite  waa  diminiahed,  according 
to  aome  triala,  20"*.    Named  from  Xorf^,  seaie^  and  filXaf,  Hack, 

Alt. — Haughton  givea  the  following  aa  the  compoaition  of  an  altered  form  of  the  blade  mica 
of  Donegal  Go,  Ireland  (Koe.  6,  6^  above);  it  waa  from  Oaatlecaldwell :  Si  81*60,  'JA  19-68,  Fe 
8X-36,  te  4-H  An  1-20,  HSg  7*03,  Ca  0-46,  f^ft  0*74,  t  3*90,  £[  8-68=100-67.  It  ftppitMKshes  ft 
chlorite. 

PTSSOLm  of  Breithaopt  (B.  H.  Ztg^  zzIy.  386)  appeara  to  be  an  altered  lepidomelane,  of  • 
pearlj  lustre,  and  a  color  I3etw9en  diTO-green  and  liver-bro¥ni ;  acoly  maaaive  in  texture.  Jn  the 
aualyaia  hj  R.  MiUlw  he  found  part  dTthe  mineral  aolublo  in  heated  muriatic  acid  and  part  not; 
and  in  analyaea  of  the  whole  and  the  parte  aeparatelj,  the  following  reaulta : 

8i  £l  9e  te  Ag         Ca         iSTa         &  ft 

1.  The  whole  39*38        6*66        19*89        16-43        0'6B        5'47        2*81        7*86        1*39 

2.  Sol.  part  36*08        4*99        26-98        14*28         6*43        8*68        7*96        1*31 

8.  Inaol  part  60-U      1203         23*43         6*88         7*52         

The  0.  ratio  for  the  aoluble  part  ia  2 :  3  :  6;  for  the  inaduble,  3 :  2  :  10.  It  occurs  at  Brerig^ 
Norway,  with  aatrophyllite,  wAhlerite,  mgirite,  eta 

A  Brevig  mica  afforded  A  Dufrance  (Za  G.,  ziv.  100)  §1  35*93,  £l  10  98,  9e  9*82,  te  26*9.% 
Mn  0-72,  Mg  6-13,  Ca  1*04,  I^ft  6*18,  &  0*24,  ^  4*30,  ¥i  0*99=101*26.  It  ia  probably  an  altered 
mica,  aa  shown  by  the  amount  of  soda  preaent 

BASTOKrTB  is  a  mica  in  large  plicated  plates,  of  a  greenish-brown  color,  greasy  lustre,  yery 
small  optical  angle,  eaaUy  ibsible  into  a  blade  enamel,  diacovered  by  Dumont  in  »  quartzite  (torn 
Bastoigne,  Duchy  of  Luxembourg  (Dead.  Mia,  498,  1862). 

A.  brownish-biack  mica  from  Renchthal,  in  the  Schwarzwald,  with  slight  optic-axial  angle  and 
pearly  metalloidal  lustre,  afforded  Nesaler  (Jahresb.,  1863,  820)  §i  38*34,  £l  33*80,  Fe  13*73,  f'e 
7*40,  Ag  0*36,  S'a  0-56,  ^  4*22,  fi  1*36,  F  fr.,  ti  0*60=100  37. 

291.  Akkite  Dana,  The  lepidomelane  of  Cape  Ann,  described  and  andyzed  by  J.  P.  Cooke 
(Am.  J.  ScL,  IL  xliii.  222  \  differs,  according  to  the  andy^s,  in  haying  the  0.  ratio  1:2:  3,  instead 
of  1  :  8  :  4.  In  optical  and  other  physical  characters  it  is  like  lepidomelane.  It  occurs  in  plates 
and  disseminated  scales;  H.=3;  G.^3*169  ;  color  black;  streak  dark  green ;  opaque,  except  in 
very  thin  folia.    Cooke  obtained : 

Si         ^1        Fe       »n       ^e       Ag       Li        fe     ifTa,  ftb   A      SiF« 

A.  (3).S9-55     16-73     1207     0*60     17*48     0*62      0*59     10*06       (r.      ISO     0'62=100*42. 

B.  37*30     16*Gi>     13*74     064     19*03     0*59     10*20     1*75     =100. 

Anal.  B  is  deduced  from  A  on  the  supposition  that  the  mincrd  was  mixed  intimately  (as  a 
result  of  contemporaneous  crystallization)  witli  cryophyllite,  an  associated  species  at  the  locality, 
and  that  the  amount  of  lithia  indicated  the  proportion  of  cryophyllite.  0.  ratio  deduced  for  the 
latter  for  H,  fi.  Si,  rt= 6*2  :  12*1  :  19*9  :  1*6.  It  may  be  found  that  the  biotites  having  the  0.  ratio 
for  It,  S=  1  :  2  should  be  hero  placed. 

Occurs  in  the  Cape  Ann  granite,  with  cryophyllite,  orthodase,  albite,  and  zircon  (cyrtolite). 

292.  ASTROPHTLLm}.    Astrophyllit  Scheerer,  B.  H.  Ztg.,  xiil  240,  1854. 

Orthorliombic ;  habit  monoclinic.  /a/=120°.  Usually  in  tabular 
prisms  ;  often  lengthened  into  strips  with  parallel  sides  in  the  direction  of 
the  shorter  diagonal.  Observed  form  a  narrow  tabular  crystal,  tenninating 
in  front  in  two  planes  of  an  octahedron,  and  below  these  one  of  a  macro- 
dome  ;  the  front  angle  of  the  former  160°,  and  the  edge  between  the  planes 
inclined  to  O  125° ;  O  on  the  raacrodome  130°.  Cleavage  :  basal  eminent.. 
Sometimes  in  stellate  groups. 

H.=3.  G. =3*324,  Pisani.  Lustre  submetallic,  pearly.  Color  bronze- 
yellow  to  gold-yellow.    Powder  resembling  that  of  mosaic  gold.     Translu* 
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cent  in  thin  leaves.    Lamin®  only  slightly  elastic.     Optic-axial  diver- 
gence 118° — 124° ;  bisectrix  normal  to  the  cleavage-surface ;  Descl. 

Oomp. — Perhaps  (1^*,^)^  Si*,  the  titaniam  oxjd  being  Included  with  the  bases.  The  protoxyda 
include  prot.  of  iron  and  manganese,  with  potash,  soda,  eta ;  the  sesquioxyds  those  of  iron  and 
aluminum ;  the  deutozyds  that  of  titanium,  and  perhaps  that  of  zirooniiun.  Analyses  :  1,  Pisani 
(C.  IL,  IvL  846);  2,  3,  4,  Scheerer,  Meinecke,  and  SieveWng  (Pogg.,  cxxiL  113) : 

Si        li       2r        3fcl      Fe       fe      Mn      itg      Oa       Ll      Sa      4     ign. 

1.  33-23  7-09  4-97  400  375  23-58     990  1*27  MS  Ur,  2-61  582  1-86=99*11  P. 

2.  32-21  8-24    3*02  7*97  21*40  12  63  1*64  2*11     2*24  8*18  441  =99*05  a 

3.  32*35  8*84    8*46  805  1806  12-68  2*72  1*86     402  2*94  4  58=99*61  M. 

4.33*71  8-76     3*47  8-61  25*211059  0*05  0*95     3*69  0*65  4*85=100*44  & 

Pisani's  analysis  gives  for  the  0,  ratio  of  ft,  U,  fi,  Si,  fl:^9*78  :  407  :  2*99  :  17*72  :  l-65=ap- 
proximately  (water  excluded)  10  :  4  :  3  :  17 ;  or  for  bases  and  silica  1:1;  and  Siereking's  analy- 
sis  affords  9-28  :  417  :  3'42  :  17*97  :  4'3l=(water  excluded)  1 :  1  for  bases  and  silica. 

"Byx^  etc. — B.B.  swells  up  and  fuses  easily  to  a  black  magnetic  enamel.  With  soda  or  borax, 
a  strong  manganese  reaction.  Decomposed  by  muriatic  add  with  a  separation  of  silica  in 
scales. 

Obs. — Occurs  at  Brevig,  Norway,  in  zircon-syenite,  imbedded  in  lamellar  feldspar,  and  assodo 
ated  with  cataplelite,  and  laige  prisms  of  black  mica. 

293.  MUSOOVITB.  Ck)mmon  Mica;  Potash  Mica;  Biaxial  Mica;  Oblique  Mica.  Glimmer, 
Zweiaxiger  Glimmer,  Crerrru  Muscovite  Dana^  Mln.,  356, 1850.  Phengit  v.  Kdb.,  Taf.,  62,  1853. 
Nacrite  (fr.  Maine)  Thom.^  Rea  G«n.  Set,  332,  1886.  Fuchsite,  Ghromglimmer  pt,  SchafJidutl, 
Ann.  Ch.  Pharm.,  xliy.  40,  1842.  Talcite  (fr.  Wicklow)  Thomson,  Bee.  Gen.  ScL,  iiL  382,  1886 
[not  Talcite  Kirwan=mtisaiYQ  scaly  talc].  Adamsite  Shep,^  Hitchcock's  Bep.  G.  Vt,  L  484, 
1857. 

Orthorhombic.  /A  /=120°  Habit  monoclinic.  Observed  planes  :  0 ; 
vertical,  /,  i-i,  iri,  i-8  ;  domes,  6-J,  4Ht,  2-?,  \^i,  l-i,  f-i ;  octahedral  (or  hemi- 
octahedral)  4,  3,  |,  2,  f  |,  1,  Y,  4,  i,  I ;  6-8,  fS,  fS. 

0  A  4=94°  20'  0  A  i=121°  16'  O  A  l-i=106°  53' 

O  A  2=98  38  Oa  l-t=125  2  Oa  2-i=98  38 


0  A  ^=102  50 
O  A  1=106  53i 


OAi=i2n6' 

6>Al-t=125  2 
O  A  *-i=114  29 
O  A  6-t=92  54 
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O  A  4-i=94  20 
0  A  6-3=92  31 
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MiaskfUraL 


Binnen  Valley. 


CJleavage :  basal  eminent ;  occasionally  also  separating  in  fibres  parallel 
to  a  diagonal.  Twins :  often  observable  by  internal  markings,  or  by  polar- 
ized lignt ;  composition  parallel  to  /  consisting  of  six  individuals  thus 
united ;  sometimes  a  union  of  /  to  i-J.  Folia  often  aggregated  in  stellate, 
plumose,  or  globular  forms ;  or  in  scales,  and  scaly  massive. 

H.=2— 2*5.     G.=2*75— 3*1.    Lustre  more  or  less  pearly.    Color  white, 
gray,  brown,  hair-brown,  pale-green,  and  violet,  yellow,  aark  olive-green 
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mrely  rose-red ;  often  different  for  transmitted  and  reflected  light,  and  dif 
forcnt  also  in  vertical  and  transverse  directions.   Streak  nncolored.    Trana* 

Eiront  to  translucent.     Thin  laminse  flexible  and  elastic,  very  toughs 
ouble  refraction  strong ;  optic-axial  angle  44**— 78^ 

Oomp.— 0.  ratio  for  ft+^^Si  1 :  U;  rarely  1 :  H,  and  for  tU  S  either,  approzimtiebr,  1:6^ 
I  :  9,  or  1 :  12;  ft=pota8h  (K)  almost  solely.  These  ratios  may  hereafter  prove  to  be  diflbieiit 
after  a  correct  determimition  in  each  case  of  the  degree  of  oxydation  of  the  iron.  FluoriDe  is 
present,  but  not  over  1  p.  c.  has  in  any  case  been  detected. 

Water  is  often  present,  especially  where  the  latter  ratio  is  1  :  6  or  I  :  9 ;  and  it  sometimet 
amounts  to  5  p.  c. ;  and  the  kinds  containing  3  to  5  p.  c.  of  water  have  been  referred  to  the  spe- 
des  Margarodite ;  making  the  water  basic  in  such  kinds,  the  0.  ratio  for  bases  and  silica  becomet 
1 :  1,  as  in  other  unisib'cates.  The  hydrous  kinds  so  graduate  into  the  anhydrous  that  the  analj- 
ses  are  here  brought  all  together,  although  the  species  margarodile  is  introduced  on  page  487. 
The  ratio  1 :  li  may  indicate  that  nrasoovite  is  a  combination  of  3  ports  of  a  unisiUoate  and  2  of 
a  bisilicate,  as  m  the  formula  8  (ft',  S)*  Si*  +  2  (ft*,  S)  Si*.  But  if  tho  mineral  is  a  true  unisflicate,  u 
its  relation  to  biotite  and  phlogopite  would  indicate,  but  with  an  excess  of  silica,  the  formula  maybe 
(1^*,  fi)*Si*+Ii  Si;  or  else  with  half  the  excess  of  silica  bosia  With  the  0.  ratio  1  :6forfta&dl^ 
the  bases  correspond  to  |&*+f  S;  with  1 :  9,  to  i%  £['+  h  fi;  with  1 :  12,  to  h  ^*+H  &. 

The  analyses  are  here  arranged  in  groups ;  first.,  according  as  the  oxygen  ratio  between  tiie 
bases  (ft+fi)  and  silica  (Si)  is  1  :  1^,  or  1 :  1^ ;  and  mbordtnaitiy^  into  those  in  which  the  oxygen 
ratio  between  the  protoxyds  (ft)  and  sesquioxyds  (H)  is  either  1 :  6  approximately,  or  1 : 9,  or  1 : 
1*2.  It  is  to  be  remarked  that  ^e  incipient  alteration  of  a  mica,  attended  with  tho  introduction  of 
tt  little  magnesia,  lime,  or  soda  0/Lg,  Oa,  or  Ka),  with  a  removal  or  not  of  some  potash  {k),  might 
increase  the  proportion  of  protoxyds  and  thus  change  the  latter  ratio  from  1 :  12  to  1 :  6^  or  pro- 
duce the  intermediate  gradations. 

Analyses :  A.  1.  0.  ratio  o/  ft,  S^  1 :  6 ;  1,  Delesse  (Ann.  d.  M.,  lY.  xvL  202) ;  2,  Rammetebeiig 
(Pogg^  Ixxxi.  38) ;  8,  Schaf  hautl ;  4-6,  Smith  ft  Brush  (Am.  J.  Sd,  IL  xvi  46, 47,  xv.  21 0) ;  7,  8, 
Hau^ton  (PliiL  Mag.,  IV.  ix.  272);  9,  SuUivan  (J.  G.  Soa  Dublin,  iv.  155);  10-18,  Haoji^loa 
(1.  a,  and  Q.  J.  G.  Soc.,  xviii.  414,  xx.  280). 

2.  0.  ratio  o/  it,  II,  1 :  9;  14,  Eussin  (Ramm.,  4th  SuppL,  75,  and  Min.  Ch.,  657);  15,  Both(Z& 
a.,  viL  15);  16,  Schaf  hautl  (Ann.  Ch.  Pharm.,  xliv.  40);  17,  18,  Fuchs  (Jahrb.  Min.,  186^  795); 
19,  Apjohn  (Q.  J.  Sd  Dublin,  i.  119) ;  20,  E.  Boricky  (Ber.  Ak.  Wien,  Hv.  287). 

8.  O.ratioofk,^  1:12;  21,  22,  H.  Rose  (Schw.  J.  xxix.282,GUb.Ann.,  Ixxi  13,  Pqgg.,L76); 
23,  SvsDberg  (Ak.  H.  Stookh.,  1839,  155);  24-26,  H.  Rose  (I  c.);  27,  J.  D.  Darrack  (T&a  IGn., 
1850,  357);  28,  v.  Ilauer  (Ber.  Ak.  Wien,  xlvii  216). 

B.  29,  V.  Rath  (Fogg.,  xcviu.  285);  30,  Kjerulf  (Ramm.  Min.  Ch.,  058);  31,  v.  Rath(Pogg.,  xa 
288) : 

A.  Oxygenratioof  ft+fi  to  Si  1 :  IJ,  or  nearly.  In  1,  1  :  125;  2,  1 :  1*24;  8,  1 :  126;  4,  5,  1 : 
1-25;  6,  1:1-2;  7,  l;l-2;  8,  1:1-24;  9,  1:1-22;  10,  1:1*28;  12,  1:1-26;  13,1:1-25;  14,1: 
1-28;  15,1:1-12;  16,1:1-25;   17,1:1-85;   18,1:1-21;  19,1:12;  20,1:1-26;  21,  1:1-23, 

1.   0.  raiio  o/  ft,  S,  1:6.    (Maboabooite  in  part.) 


Si       ^1     Fe    fig    Oa    Ka 

t(    rr 

F 

1. 

St  Etienne 

46-23  38  08  848  2  10    1-45 

8-87  4-12 

tr..  Sin  <r  =99-28  Delessa 

2. 

? 

47-84  82  66  8-06  128  0-29  1*55 

10-25  2-43 

— =99  06  Ramm. 

8. 

ZiUerthal 

4705  34-90  1*50  1-95    4-()7 

7-96  1*45 

=98-88  Schafh. 

4. 

Monroe,  Ct 

46-50  83-91  2-69  090  2-70 

7-32  4  63 

0  82,  a  0-81  =99-78  S.  A  B. 

5. 

t(        ti 

45-70  83-76  811   115    2-86 

7-49  4-90 

0-82,  a  0-31  =  100  09  S.  A  B. 

6. 

Idtohfleld,  Ct 

44-60  36-23  1-84  0*37  0*50  4*10 

6-20  5-26 

tr.  =l(»0-60a  AB. 

7. 

Dublm  Co. 

48-47  31-42  4*79  113  138  1-44 

10-71  5-48 

=99-77  Ilaughton. 

8. 

Glendalough, 

4471  31«18  4-69  090  1-09  1-27 

9-91  6-22 

=99*92  Haughton. 

9. 

Glenmalure 

47-41   86-21  3-11   157  1-29  251 

5-61  2-37 

0-80=  lfK)-84  Sullivan. 

10. 

Mt.  Leinster 

44-64  80-18  6-35  0-72   <r. 

12-40  6-32 

=99-61  Haughton. 

11. 

Donegal  white 

44-80  29-76  8*80  0-71  0*45  0*82 

12-44  2-00 

,  Mn  0-48=99  76  HaughL 

12. 

<i                 K 

45-24  85-64  2-24  0-71  O'fil  054  1044  400 

— ,  f'eO^O,  Jin 0-24=  l(H>-2« 

Haughton. 

13. 

Ytterby,    " 

44-64  85-86  8  52  086  0  90  1*44 

10-68  2-80 

^Fe  0-8,  Mn  0-2=100-20  H 

2.  0,  ratio  o/ft,  S  1 :  9  approximately  (Mabqarodite  or  Dahoubitb  in  part)  (in  13,  1  :  10*5 
A  14^1  :91;  hil5, 1:7-5X 

14.Z8idovac8  48-07  88*41    ir. 10*10  8-42  — ^  fin  er.=100  KusBio. 
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Si      £i      Fe    liCg    Ca  fTa      &      £[     F 

15.  Lisena,  Tyrol         44-71  35-29  4-12  0-39  0-98        8-82       5-69   =100  Roth. 

16.  ZiUerth.,  Ikuhttie  47-96  34-46  1-80  071  069  0*37  10-76   0-35,  €r  3-95=100-92  Schafh. 

17.  Harz,  black  45*02  86*00  6-67  8*08  013  1*04     8-89  3'3l  Mtf,  Un  l*75  =  101-06   Fucha. 

18.  "  "  44-56  34*68  6*60  8*04  0*13  1-08     8*85  8-28  1-16,  Mn  1-73=100  Fuchs. 

19.  Rosa  Hill,  L  46-42  37*92  0*46  0*17  0*67  1*64     9-63  4*40    =101-21  Apjohn. 

20.  Dobrowa  48*74  37*96   2-41  2*68    8-07  6*46    =100*26  Borickj. 

3.  0.  ratio  o/&,fi  1:12  (in  16,  1:12-4;  in  21,  1:12-5;  22,  1:  96;  23,  1:  18*3;  24,1:11-9; 
25,  1:  12*4;  26,  1  :  11*2). 

21.  Uto  47-60  37-20  3-20 960  2-63  0-53,  ]Sln  0*81=101*47  Rose. 

22.  Broddba  46*10  81*60  8*65    8*39  1-00  106,  lin  1*26=98  06  Rose. 

23.  "  47*97  32*35  5*37 831  8-32  0*72,  Mn  r5o=99-64  Sv. 

24- Fahlun  46*22  34*62  6*04  2*11* 8*22  0*98  103  =  99-12  Rose. 

25.  Kimito  46*36  36*80  453 9*22  1*84  0*67=99*42  Rose. 

26.  Oehotsh  47-19  33*80  4*47  2*58*  0*13    8*35  4*07  0*28=  100*87  Rose. 

27.  Unionville  46  75  39*20    ir.     1*02  0*39    6*56  4*90   =98-82  Darrack. 

28.  Rio  Janeiro,  hnh.  47*60  35*70  4-31  0*59  0*43   6-07  404   =98*74  Hauer. 

*  Mn  O  incladed. 

B.  Oxygen  ratio  of  ]^-i-S  to  Si  1 :  li,  or  nearly. 

29.  Hirschberg  49*04  2901  6-66  0*75  017  0*50  11-19  4*66   =100-87  Rath. 

30.  "  61*73  28*75  5*37  0*62    2-14     828 0*83=99*7z  Kjerulf. 

81.  Pargaa  60*10  2805  6*46  0*40  241   1*26     7*66  8-87    =99-11  Rath. 

In  anal.  1,  G.=2-817,  grayish-white,  in  graphic  granite;  2,  G.=2*831,  silver-white,  with  black 
tourmaline ;  4,  5,  with  topaz  and  fluorite ;  6,  G.=2*76,  colorless,  pearly,  with  cyanite ;  8,  G.=2*793, 
gray,  silvery,  trp. ;  10,  gray,  silvery,  trp. :  14,  G.  =  2*817,  white;  15,  white,  pseud,  after  andalus- 
ite;  16,  18,  G.=3'1'23,  in  hexag.  scales,  from  granite,  opt  char,  not  given;  19,  G.  =  2*802,  in 
coarsely  grouped  masses  of  intersecting  laminaa;  20,  G.=2-85;  28,  G.=2*86;  29,  G.=2*867, 
green,  pseud,  after  orthoclase;  xO,  pseud,  after  orthoclase;  31,  G. =2*833,  silvery  white,  11-11, 
Oa  0  removed,  ps>eud.  afler  scapolite. 

The  rose-colored  micas  of  Goshen,  Mass.,  afforded  Mallet  (Am.  J.  Sd,  IL  xdlL  180)  &  9-08, 
Xa  0*99,  Li  0*64. 

A  greenish-black  mica,  constituting  a  micaceous  schist  or  rock  in  Derby,  Vt. — the  so-called 
AdamsUe  of  Shepard— consists,  according  to  G.  J.  Brush  (Am.  J.  Sci,  II.  xxxiv.  216),  Si  47-76, 
Al  and  3Pe  36*29,  Oa  0-24,  Mg  1  86,  alkalies  (by  loss)  8-77,  ign.  609,  and  has  all  the  ordinary  char- 
acters of  common  mica. 

Thomson  gives  for  the  composition  of  a  mica  reported  to  oorae  from  Orange  Co.,  N.  Y.  (Miu.,  i. 
86<j)  Si  49-S8,  Xl  23*67,  Pe  7*31,  K  16-29,  Oa  6*13,  Li  0*06=101*89.  Little  reliance  can  be  placed 
on  the  analysis. 

A  sclust,  formerly  called  talcose  schist^  from  Zillerthal  in  Tyrol,  and  named  didymite  by  Schaf- 
hautl  (Ann.  Ch.  Pharm.,  1843,  J.  pr.  Ch.,  Lxxvi.  136,  not  didrimiU^  as  sometimes  written)  is  near 
muscovito  in  its  composition.  It  is  feeble  pearly,  and  grayish-white  in  color;  H.=  1-5—2;  G.= 
2*75.  Schafhautl  obtained  Si  40-69,  Xl  18-15,  Fe  5  25,  ]?fa  1-23,  ^  11-16,  fl:  0*60,  Oa  C  22-74= 
99'82.    It  has  also  been  called  ampMogite.    Probably  only  a  mica  schist 

A  variety  of  muscovite  (1)  composed  of  scales  arranged  in  plumose  forma  is  called  plumose  mica ; 
and  another  (2)  having  a  diagonal  cleavage,  cleaving  sometimes  into  thread-like  pieces,  prismatic 
mica.  An  emerald-green  variety  (3)  is  the  fuchsite  or  chrome-mica,  containing  sometimes  nearly 
4  p.  c.  of  oxyd  of  chrome. 

Pyr.,  etc. — In  the  closed  tube  gives  water,  which  with  brazil-wood  often  reacts  for  fluorine. 
B.B.  whitens  and  fuses  on  the  thin  edges  (F.=6-7,  v.  Kobell)  to  a  gray  or  yellow  glass.  With 
fluxes  gives  reactions  for  iron  and  sometimes  manganese,  rarely  chromium.  Not  decomposed  by 
acids.    Decomposed  on  fusion  with  alkaline  carbonates. 

Obs. — Muscovite  ia  the  most  common  of  the  micas.    It  ia  one  of  the  constituents  of  granite, 

gneiss,  mica  schist,  and  other  related  rocks,  and  is  occasionally  met  with  in  granular  Umestonoi 

trachyte,  basalt,  lava ;  and  occurs  also  disseminated  sparingly  in  many  fragmental  rocks.     CJoarse 

amellar  aggregations  often  form  the  matrix  of  topaz,  tourmaline,  and  other  mineral  species  in 

granitic  veins. 

Siberia  affords  laminse  of  mica  sometimes  exceeding  a  yard  in  diameter ;  and  other  remarkable 
foreign  locaUties  are  at  Finbo  in  Sweden,  and  Skutterud  in  Norway.  See  above  for  other  locali« 
ties.  Fuchsiie  or  chrome  mica  occurs  at  Greiner  in  tlie  Zillerthal,  at  Passeyr  in  Tyn>i,  and  on  the 
Doriner  Alp,  as  well  aa  at  Schwarzenatein. 
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In  N,  Hdmp.f  at  Acworth,  Graftoo,  and  Alstead,  in  granite,  the  platee  at  times  a  jard  acna 
and  perfectly  transparent  In  Maine,  at  Paris ;  at  Buckfield,  in  fine  erystala;  at  Unity,  of  a  great 
color,  on  the  estate  of  James  Neal  (Thomson's  nacritti,  wronglj  referred  to  Brunswick).  In  Mu$.,  ti 
Ohestertleld.  with  tourmaline  and  alblte ;  at  Barre  and  South  Royalston,  in  two  localities,  wiUi  beiji; 
at  Mendon  and  Brimfleld ;  at  Chester,  Hampden  Co^  faint  greenish;  at  Goshen,  rose- red  (sometiiiM 
misnamed  lepidolite) ;  prismatic  mica,  at  RusselL  In  Conn,,  at  Monroe,  of  a  dusVj-brown  ooks; 
having  internal  hexagonal  bands  of  a  darker  shade ;  at  Trumbull,  at  the  topaz  vein  in  ootm 
radiated  aggregations  (called  margarodiie) ;  at  Litchfield,  with  cyanite,  colorless  and  pesify 
(margarodlteX  G.=2'76;  in  brown  hexagonal  crystal  at  the  Middletown  feldspar  qaanj;  i 
Haddam,  pale  brownish,  with  columbite,  and  also  similar  at  another  locality  with  garnets.  Id 
N.  York^  6  UL  S.E.  of  Warwick,  crystals  and  plates  sometimes  a  foot  in  diameter,  in  a  vein  of 
feldspar;  a  mile  N.W.  of  Edenville,  in  six-sided  and  rhombic  prisms;  silvery,  near  £dei- 
viUe ;  in  St.  Lawrence  Co.,  8  m.  fk'om  Potsdam,  on  the  road  to  Pierrepont,  in  plates  1  in.  Mross; 
town  of  Edwards,  in  large  prisms,  six-sided  or  rhombic ;  Greenfield,  near  Saratoga,  in  teddislh 
brown  crystals  with  chrysoberyl ;  on  the  Croton  aqueduct,  near  Yonkers,  in  rhombic  pnsniB  witii 
a  transverse  cleavage.  In  JPenn.^  in  fine  hexagonal  crystals  of  a  dark  brown  color  at  Ponnsboiy, 
near  Pennsville,  Chester  Co  ;  at  Unionville,  whitish ;  Delaware  Co.,  at  Middletown,  smoky  birowB 
with  hexagonal  internal  bands,  which  are  due  to  magnetite  (see  p.  150) ;  at  Chesuut  HiU,  near  the 
Wissahiccon,  a  grten  variety ;  at  Leiperville,  Delaware  Co.,  faint  greenish.  In  N.  Jene^^  in  orystalf 
at  Newton  and  Franklin.  In  Maryland,  at  Jones's  Falls,  a  mUe  and  three-quarters  from  Balti- 
more ;  the  plates  show  by  transmitted  light  a  series  of  concentric  hexagons,  the  sides  of  which 
are  parallel  with  the  sides  of  a  hexagonal  prism. 

Marignac  obtained  Oa4=94'  60',  and  OA2-98'*  30'  (fig.  286);  OAl  =  107°  6',  fromsTesu- 
vian  crystal  Kokscharof  0 A  1=106°  63  30",  Yesuvian  crystal;  Zepharovich  107**  3'  for  tht 
same  angle,  and  116**  18'  for  0  Af.{  (Ber.  Ak.  Wien,  liv.  286). 

The  following  table  contains  the  optic-axial  angle,  as  measured  in  the  air,  for  yarious  muo^ 
vites: 

L  American;  as  measured  by  B.  Silliman  in  1860  (L  c). 


1.  New  York  Island,  4  m.  from  city,  violet-gray 

2.  Boyalston,  Mass.,  dark  brown,  fine  crystal 

8.  ib.  ib.  ib.  ib.        another 

4.  Penusbury,  Penn.,  smoky  brown,  striated 

5.  Philadelphia,  greenish-gray,  banded 

6.  ib.,        near  Fairmount,  smoky  brown,  resembles  No.  4 

7.  Oxford,  Maine,  light  brown 

8.  Monroe,  Conn.,  brown  with  patches 

9.  Royalston,  Mass.,  violet-brown,  in  thick  plates 

10.  Local?;  greenish-gray;  in  crystals 

1 1.  Falls  road,  2^  m.  from  Baltimore,  transparent  brown 

12.  Near  Ellicott's  Mills,  Md.,  ib.  ib. 

13.  **Joues  Fails,"  near  Baltimore,   blackish-green;   symmetrically 

banded 

14  Greenfield,  Conn.,  greenish-yellow 

15.  Haddam,  Conn.  (Quarry  Hill),  clear  brownish-green 

16.  Grafton,  New  Hampshire,  light  brown,  transparent 

17.  Unionville,  Penn.,  white,  corundum  locality 

18.  Acworth,  N.  H.,  greenish-gray,  in  granite. 

19.  Grafton,  N.  H.,  another  specimen,  light  brown,  with  quartz  and 

tourmaUne 

20.  Templeton,  Mass.,  transparent  brown 

21.  Orange,  Mass.,  ib.  ib.,    bcautiftil  crystals 

22.  Willimantic  Falls,  Conn.,  brownish-green,  transparent 

23.  Pennsbury,  Penn.,  brown  crystals ;  another  locality 

24.  Royalston,  Mass.,  dark  brown ;  2d  locality 

25.  Grafton,  N.  H.,  light  brown ;  8d  specimen 

26.  Middletown,  Conn.,  brownish,  feldspar  quarry 

27.  Chester,  Hampden  Co.,  Mass.,  greenish-white 

28.  Norwich,  Mass.,  greenish-yellow ;  spodumene  locality 

29.  Pennsbury,  Penn.  (3d  local.),  brownish-green 

80.  Gtoshen,  Mass.,  greenish-yellow,  with  spodumene 

81.  Greenfield,  N.  Y.,  brownish;  chrysoberyl  locality 

82.  Haddam,  Conn.,  brownish;  in  large  plates 


Apparent  AnQ^ 

66"  20'— 66*  40' 

67  80 

68—69 

69 

60  30—61 

60—62  30 

62  42—68 

64  80—65  30 

65 

66  80—66 

66  30—65  40 

66  80 

66  15—66  80 

66  80—67 
67 

67  80 
67—67  28 

67  16—67  80 

68  5—68  80 

69  80—69  40 
69  80—69  40 
69  80—69  60 
69  27—70 

69  40—70 
69—69  80 
70—70  80 
70—70  80 

70  80 
70—70  30 
70—70  80 
70  45-^1 
70 
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X8.  Gfoaverneur.  N.  T.,  brownish-whito,  in  boulder 

34.  Templetdn,  Mass.  (2d  spec),  transparent  brown 

35.  Leiperville,  Del.  Co.,  Pa.,  faint  greonisli,  plicated 

36.  Jefl'erson  Co.,  K.  Y.,  greenish;  in  a  boulder 
87.  Hebron,  Maine,  lighfc  brown,  transparent 

38.  Norwich,  Mabs.,  yellowish-green,  transparent 

39.  Haddam,  Conn.,  ib. ;  columbite  locality 

40   E.  Chester,  Westchester  CJo.,  N.  Y.,  yellowish-green  boulder 

41.  Paris,  Maine,  ib. 

42.  ib.,         ib.  ib. 

43.  Brunswick,  Maine,  whitish-brown,  silvery 

44.  Gouverneur,  N.  Y.?,  rose  color ;  no  lithia 

45.  Orange,  N.  II.,  gray,  with  flattened  tourmaline,  quarts^  and  feld- 

spar 

46.  Pounal,  Maine,  nearly  colorless;  lithia?  mica 

47.  Goshen,  Mass.,  yellowish-grocn,  with  indicoUte 

48.  ib.        ib.  ib.  ib. 

49.  Lenox,  Mass.,  rose-colored,  with  albite 


Apparent  Angle. 

70  15' 

70  30—71 
71—71  80 

71  40—71  60 
71  46 

71  80—71  46 

71  30—72 

72  15—72  80 
72  30 

72  37—72  60 
73—73  6 

73—74 

74  50—76 

76 

76  30—76 

75—76  30 


2.  Muscovites,  measured  by  Senarmont,  GraOioh,  eta 
(1 )  Opiicai  0X63  6itu€Ued  in  Hie  plane  of  the  longer  diagonal* 


1.  Philadelphia ;  transparent ;  clear  olive-green 

2.  Siberia,  in  white  quartz ;  silvery,  imperf.  transparent 
8.  Arendal,  greenish-brown 

4.  Zillerthal,  in  albite ;  silvery,  imperf.  transparent 

5.  Arendal,  in  a  feldspathic  rock  ;  transparent ;  pale 

6.  Loc. ^ ;  transparent ;  clear  brown 

7.  Warwick;  yellowish-brown 

8.  Couzcran  ? ;  silvery,  greenish-gray,  with  concave  snr&ce  of  d^ayage 

9.  St.  Gothard,  in  quartzose  gneiss;  hezag.;  silvery;  dear  gray 

10.  Schwarzenbach,  Austria,  pale  green 

11.  Miask;  transparent;  clear  olive-green 

12.  Katherinenburg;  transparent;  clear  pale  rose 
i:^.  Nertschiusk 

14.  Rothenkopf,  Tyrol;  green 

15.  Gloria,  near  Rio  Janeiro,  Brazil;  colorless 

16.  Schaitansk;  imperfectly  transparent ;  rose-colored 

1 7.  Brittany ;  transparent,  rhombic  octahedrons ;  blonde 

18.  Kimito,  Finland;  rhombic  octahedrons ;  transparent;  dear  blonde 
ly.  Finland;  crystals  silvery;  grayish-green 

20.  Aberdeen;  transparent;  blonde 

21.  Josephs- AJpe,  Austria;  G.  =  2'713 

22.  Cape  Gozaz,  Brazil;  pinchbeck-brown 

23.  Middletown.  Ct. ;  colorless;  G.  =  2  852 

24.  Katherinenburg;  rhombic  prisms  in  feldspar;  transparent;  nearly 

blonde 

25.  Loa ?;  colorless;  but am)rds  j  ®  ^^,^^  J^^^^ 

'  '  {an  outer  region 

26.  Nulluk,  Greenland 

27.  Presburg,  Hungary 

28.  Kassigiengoyt,  Greenland;  green 

29.  Kakuuda,  Brazil;  pinchbeck-brown 
SO.  Cam,  Bohemia;  blonde 

31.  Minas  Geraes,  Brazil;  pale  green 
82.  ib.  ib. ;  pale  brown 

33.  Horlberg,  Bavaria;  pinchbeck-brown 

34.  Chesterfield,  Mass.;  G.=2-827;  greenish-yellow 

85.  Serra  de  Conceic^o,  Brazil 

86.  Gahneikirchen,  Upper  Austria ;  gray 

87.  Miask,  Ural;  pinchbeck-brown 

38.  Siberia;  gn(y  or  colorless ;  G.= 2*802 


Appar.  Angle. 

67—58 

Sen. 

57—68 

tt 

68 

Gmilich 

68—69 

Sen. 

58—69 

(t 

58—59 

u 

59 

Grailich 

60 

Sen. 

60 

(t 

61  12 

GraUich. 

62—63 

Sen. 

63—64 

t< 

65 

Grailich. 

66 

<( 

66  36 

u 

67 

Sen. 

68 

t( 

67—68 

M 

67—68 

<l 

68 

U 

69  10 

Grailich. 

69  26 

u 

70 

u 

69—70 

Sen. 

70 

It 

60 

u 

70  86 

Graflidi. 

70  40 

ti 

71 

<i 

71  26 

i< 

71  40 

u 

71  60 

u 

72  20 

<l 

72  26 

M 

72  30—73  80 

« 

74 

« 

74  36 

u 

76  25 

II 

76—76 

u 
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89.  Chesterfield,  Mass^  rose 

40.  (Goshen  ?,  Mass.,  rose-oolored 

41.  Presburg,  Hungary 

42.  Alenvon;  hezag.;  transparent;  grayish-blonde 

(2)  Optical  axes  in  the  diametral  plane  of  the  shorter  diaq&Mk 

43.  Saxony;  hezag.;  silvery,  dear  gray;  transp.,  maded 

44.  Kollin,  Prussia ;  gray,  in  granite 

45.  Zinnwald  and  Schlaggenwald ;  in  g^ranite.    Lepidolite  ? 

46.  Tyrol ;  in  granite,  gray 

47.  Siberia;  colorless 

48.  Piedmont;  rhombic;  silvery  reflection ;  g^yish-green  by  trp. 

49.  St  Fereole,  nearBrive;  transparent;  olive-gpreen 

50.  Milan ;  hcxag. ;  greenish-white ;  silvery ;  unctuous,  not  elastic 

51.  Possum,  Norway;  hexag. ;  clear  olive-green 

52.  Scotland ;  brown ;  in  large  thick  crystals 
63.  Tarascon  (Ariege);  rhombic;  transparent;  colorless 

54.  UraL  in  graphic  granite ;  silvery  lustre ;  color  blonde 

55.  Uto ;  rhombs ;  lustre  silvery ;  ycUowish-blonde 

Haughton  found  for  the  mica  of  Dublin  Co.,  Ireland,  53"*  8';  of  Glenmalure  67**  IT;  of  Glenda- 
lough  valley,  70®  4';  of  Alt.  Leiuster,  72*>  18';  of  Lough  Dan,  70". 

On  examiuing  different  micas  pressed  between  two  plates  of  glass,  and  isubjecting  them  to 
changes  of  temperature,  Seuarinont  found  no  perceptible  change  in  the  optical  axes. 

Grailich  shows  that,  with  slight  exceptions,  the  angle  increases  with  the  Rpedfic  gravity  in  the 
mica  of  a  given  locality.    Thus  seven  micas  from  Presburg,  Hungary,  gave  the  following: 


Appar.  Angle. 

»6' 

.Gndrd 

76  10—76  40 

M 

76  12 

W 

76-77 

Seo. 

44 

Bml 

50  12 

GniUdk 

51  50 

a 

52  12 

li 

60  30 

Bei. 

63 

u 

65 

a 

65 

tt 

66 

« 

68 

«i 

69 

<( 

72 

tt 

72—73 

u 

Specific  gravity 

2-714 

2-735 

2-755 

2-782 

2-790 

2-793 

2  796 

Angle 

69-7 

70-0 

70-6 

71-2 

72-3 

72-4 

72-0 

Muscovite  was  so  named  by  the  author  In  1850,  ftom  THram  Muscoviticum  or  Muacovjf-glastf 
formerly  a  popular  name  of  the  mineral.    Fuchsite  was  named  after  the  chemist,  Fncbs. 

Talciie  of  Tlioinson  (1.  c),  from  Wicklow,  Ireland,  is  nothing  but  margarodite,  according  to  Greg 
and  Lettsom  (Min.,  20:i),  who  say  that  it  invests  crystals  of  andalusite.  Thomson,  as  his  deacrip- 
tion  implies,  considered  the  andalusite  prisms  and  investing  mica  all  one  mineral — the  taldte; 
and  in  view  of  this,  tlic  analyses  need  not  here  be  cited  Thomson's  nacriiej  from  "  BmnswidE, 
Me.,"  is  the  green  mica  of  Unity,  Me. 

Alt. — Mica  at  times  becomes  hydrated,  losing  its  elasticity  and  transparency,  and  often  some 
portion  of  the  potash ;  and  at  the  same  time  it  may  take  up  magnesia,  lime,  or  soda  The  occur- 
rence of  water,  magnesia,  lime,  and  soda  in  some  micas,  especially  the  maigarodites,  has  been 
attributed  to  incipient  alteration.    See  analyses  under  A,  1,  and  A,  2. 

These  changes  may  be  promoted  by  waters  containing  carbonates  of  these  bases.  B.  Blum 
(Jahrb.  Min.,  1865,  26U)  gives  the  following  analysis  by  Dr.  Wolkenhaar  of  aa  altered  mica 
(biotite?)  from  the  dioryte  of  Schemnitz,  which  had  lost  nearly  all  its  alumina  and  consisted 
largely  of  carbonates:  Si  33-34,  *1  353,  t>  16*01,  ftn  0-89,  iflg  2-06,  Ca  21*73,  Sa  2*26,  &  0*56, 
0  20-06=100-44.  The  carbonic  acid  would  require  the  Oa  21-73,  and  Mg  2*06,  with  te  1-22, 
making  45  p.  a  of  carbonates.  Mica  occurs  altered  to  steatite  and  serpentine^  and  Tscheimak 
mentions  cases  of  alteration  to  amphibole  and  stilpnosiderite. 

294.  liXSPIDOLmS.  Yioletfarbigen  ZeoUth  (fr.  Rozena)  v.  Bom,  Crell's  Ann.,  ii  196,  179L 
Lilalith  (ib.)  v.  Born,  Schuppenstein  Germ.  Lepidolith  Klapr,,  Schriit.  Gbs.  BerL,  zL  59^ 
1794,  Bergm.  J.,  ii.  80,  1792,  Boitr.,  i.  21,  279,  1795,  IL  191.  Lepidolite  Kirw^  I  208,  1794. 
Lithionglimmer  C.  Gmdin,  Gilb.  Ann.,  Ixiv.  371,  1820.  Lithia  Mica.  lithionit  v.  Kob^  Taf., 
54,  1853.  Rabenglimmer,  Siderisoher  Fels-Glimmer  (fV.  AltenbergX  BreHh^  Char.,  1823,  183S^ 
Handb.,  404,  1841.    Zinnwaldit  Haid.,  Handb.,  521, 1845. 

Orthorhombic.     /A  /=120°.    Forms  like  those  of  muscovite.     Cleav- 
age :  basal,  highly  eminent.     Also  massive  scaly-granular,  coarse  or  fine. 
H.=2*5--4.    G.=2-84— 3.    Lustre  pearly.    Color  rose-red,  violet-gray 
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or  lilac,  yellowish,  grayish-white,  white.     Translucent.     Optic-axial  angle 
70o_78°  ;  sometimes  45° -60°. 

Oomp. — 0.  ratio  for  bases  and  silica  mostly  1 :  li;  for  ft,  S,  between  1 :  8  and  1  :  4|.  The 
protoxjds  (R)  include,  besides  potash,  lithia,  rubidia,  and  csdsia;  and  in  the  Zinnwald  mica, 
thallium  has  been  detected.  Fluorine  is  present,  and  the  ratio  to  oxygen  mostly  1  :  1 2,  as  in  the 
Rozena,  as  analyzed  by  Rammelsberg ;  other  ratios  obtained  are :  in  the  Ural,  Cliursdorf,  Uto, 
and  Rozena  micas,  I  :  20;  in  the  Altenberg  (Stein),  1  :  60;  in  the  Zinnwald,  I  :  14,  1  :  11,  1  :  12; 
in  the  Juschakova,  1:8;  in  Turner's  Altenberg,  1  :  26.  But  there  is  much  uncertainty  con- 
nected with  all  the  determinations  of  the  fluorine. 

The  0.  ratio  for  the  bases  and  silica  1:1^  corresponds  to  a  combination  of  1  unisilicate  to  2  of 
bisilicato,  or  the  formula  (ft",  fi)*  S'+2  (fl*,  fi)  Si';  and  also  to  simply  a  unisilicate  with  acces- 
sory siUca  (R',  »)«  §i'  +  2  Si. 

Analyses:  1,  Klaproth  (Beitr.,  I,  IL,  v.);  2,  Gmelm  (la);  3,  Kralovanski  (Schw.  J.,  liv.  280); 
4,  Rammelsberg  (5th  Suppl.,  120);  5,  Regnault  (Ann.  d.  M.,  III.  liiL  151);  6,  7,  Gmelin;  8, 
Turner  (Edinb.  J.  Scu,  id.,  vL  61);  9,  Klaproth ;  10,  Lohmeyer  (Pogg.,  Ixi.  377);  11,  Stein  (Ramm. 
5th  SuppL,  119);  12,  Rammelsberg  (ib.);  13-16,  Turner  0.  c);  17,  18,  Resales  (Pogg.,  Iviii. 
154);  19,  Turner  (1.  c.);  20,  Stein  (J.  pr.  Ch.,  xiviiL  295): 

Si      il         Pe        Mn     Mg    Sa    Li      fe     U       C51        P 


1.  Rozena       54*40  38*25  075 4*00 

2.  "  49-06  33-61       1*40  0*41    3*59     41 8 


2-60 
4-24 
■4-15 


=100  KL 

0-11     8-40=100  G. 
3-50      =100  Kr. 


3.  "  49-08  34-01       I'OS  0*41    3*58     419^_--j       .     -  

4.  Cornwall     51*70  26*76      1*29  0*24  1-15  1*27  10*29 7-12,  Oa  0*40,  P  016 

=  100-38  R. 
6.         "  62-40  26-80      Jkl  1*50 4-85     9-14 4-18=98*87  R. 

6.  CJhursdorf  52"26  28-35       M  306 4*79     6-90    ir,      4*81  =  lo0*76  G. 

7.  Zinnwald    46*23  14*14      17*97  M  4*57 4*21     4-90  0*83    810=100-94  G, 

8.  "  44*28  24*53Fel  1*33  M  1*66 4*09     9*47 4*88=100-24  T. 

9.  "  4700  20-()(>^el5*50       1*75 14*50 =98*75  KL 

10.  "  42-97  20-59      14*18       0*83    1*41   1-60  10  02  [0*22]  0*21     6*35=98-38  1. 

11.  "  48-66  17*67Pel457  M  124  053  071  2*41     8*60 8*16=102*54  8.    [R. 

12.  "  46-52  21 -81Fe21-48'']Sl  1*96  0-44  0*39   1*27     9*09 7*47,  P  013  =  100-66 

13.  Uto  50*91  2817       M  1*08    6*67     9-60 390=99*23  T. 

14.  "  50*85  28-30       M  1*23 549     9*04 494=99*85  T. 

15.  Cornwall     6082  21-33  f'e  908 405     9*86 4*56=99-70  T. 

16.  "  40-06  22-90      27*06  M  1-79 200     430 2-16=100-27  T. 

17.  Juschakova48*92  19  03      5*59   2-23  2*77  10*96   1*31  10*44,  Ca  0*14  R. 

18.  "  46-62  2105      4*12 und.   und.     1 01  10-01,   Ca  0*12,    rest 

uncL  R. 

19.  Altenberg   4019  22*49f'el9*78  M  202 3*06     7*49 3*80=98-83  T. 

20.  Juschakova47  01  20*36     14*34  |[l  153 4-33     9*62  1*53  0*40     1*43=100*54  8. 

*6'80FeOincladed. 

In  a  recent  analysis  of  the  Rozena  lepidolito,  made  since  the  discovery  of  the  metals  rubidium 
and  caesium,  Cooper  obtained  (Pogg.,  cxiiu  348) : 

Li      LiP     NaP     KP        fi 
0*70     0-99     1-77     12-06     3*12=99  99 

The  proportion  of  fluorine  was  determined  by  the  loss.  Reckoning  the  fluorine  as  oxygen,  the 
0.  ratio  for  ll,  fi,  Si  is  1  :  4*25 :  8*43.  0.  D.  Allen  (Am.  J.  Set,  IL  xxxiv.  369)  found  in  the  He- 
bron lepidolite  cresium  0*3,  and  rubidium  0*14;  and  later  (p.  373)  0*3  of  rubidium  nearly. 

Rammelsberg's  analysis  of  the  Zinnwald  lepidolite  (anaL  12)  gave  him  the  0.  ratio  11 5:  3:6-2, 
or  nearly  1:3:6;  and  that  of  the  Rozena  (anaL  4)  1 :  4*4 :  9-13,  or  approximately  1 :  4^ :  9,  but 
for  which  he  proposeb  1 :  4^ :  7^,  since  the  specimen  he  analyzed  contained  free  quartz  in  visible 
grains,  and  his  silica  might  consequently  have  beeu  too  high  [the  ratio  1 :  H  between  the  bases 
and  silica  would  require  1:4^:  8^].  Prom  Rosales's  analysis  of  the  Juschakova  (anaL  17),  he 
deduces  the  ratio  1:28:  64,  or  approximately,  as  he  observes,  1:3:6. 

AnaL  11  is  dted  by  Breithaupt  for  his  rabenglimmer ;  G.=3*146~8*190;  color  greenish-blaok 
to  dark  g^en. 

The  ZinnwcUd  mica  haa  been  called  zinnwaldite. 
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¥ore  ciiemical  iiiTettigatioiis  •&«  required  before  the  species  fepidoUte  osn  be  ootreetilj  sobi 
diyided  or  oomprehended.    PhTsicallj  it  is  hardlj  distinct  from  mnsoovite. 

Pjrr^  etc«— 'In  the  closed  tube  gives  water  and  reaction  for  fluorine.  B.B.  fbses  wtth  intamMi' 
oenoe  at  2— 2*5  to  a  white  or  grajish  c^ss,  sometimes  magnetic^  coloring  the  flaice  purpUslk^ed 
at  the  moment  of  fbsion  (lithia).  With  the  fluxes  some  varieties  give  reactions  for  iron  Mid  man- 
ganese. Attached  but  not  oompletelj  decomposed  by  adds.  After  fhsion,  gelattniies  with  mo* 
liatioacid. 

Obs.~0ccars  in  graidte  and  gneiss,  espedallj  hi  granitic  veins,  and  is  associated  sometimei 
with  cassiterite,  red,  green,  or  blade  tourmaline,  amUvgonite,  etc.  iVnmd  near  Utd  In  Sweden; 
grByish-white  at  Zinnwald  in  Bohemia ;  at  Altenberg,  Chursdorf,  and  Penig  iu  Bazonv:  Jnsdiakova 
in  Uie  Ural;  lilac  or  reddish-violet  at  Bosena  in  Moravia;  near  Ghantekmbe,  Dept  Bante  VlewM^ 
France;  at  Oampo  on  Elba;  brown  at  St  Michael's  Mount  in  Cornwall;  Ai^ll  in  Sootiand; 
Tyrone  in  Ireland. 

In  the  United  States,  a  granular  and  a  broad  foliated  variety  at  Paris,  and  also  at  Hebron»  Me- 
with  red  tonrmalhie  and  amblygonite;  granular  near  MidcUetown,  Conn.  The  losa  mloa  cc 
Gk>8ben,  Mass.,  is  muscovite. 

The  optical  axes  He  in  the  plane  of  the  longer  diagonal  In  the  following  lepidolites;  the  kd^^ 
of  divergence  observed  are  as  follows : 

Paris,  Me.;  whitish-green;  with  green  tourmaUne  74** — 74"*  80'  Biniinan, 

**         rose-colored  T4  GraiUoh. 

Siberia  75  40  "* 

Boeena^  Moravia  76  u 

Penig^  Saxony  76  30  ^ 

A  ''lepidolite"  flrom  Bonrnon's  collection  gave  Senarmont  65**;  and  a  Snnwald  mtea,  lilveiy 
or  greemah-blonde,  46**— 47°.  GraOich  made  the  angle  of  mica  from  Zinnwald  and  Sohlamen- 
wald  61*  10'.  Each  of  these  varieties,  giving  comparatively  small  angles,  have  the  plane  dTthe 
axes  brackydiaganal ;  and  the  small  ang^e  may  arise  from  an  interlamination  of  a  braohydiagODal 
kind  with  a  macrodiagonaL 

Named  lepidolite  from  Adrff,  aeaJe,  after  the  eariier  German  name  Schtqfpensimnt  alluding  to  the 
scaly  structure  of  the  massive  variety  of  Bosena. 

296 A  SvARUMiTB  BreUh.  (B.  H.  Ztg.,  xxiv.  364,  1866).  A  mica-like  deavage  in  one  diroctSon, 
and  another  transverse  imperfect.  Occurs  massive  and  in  tufts  cdumnar  in  structure,  with 
H.=4— 6*5,  the  least  on  deavage-surface ;  G.= 2*826;  lustre  on  deavage-face  pearly,  elsewhere 
vitreous;  color  mostly  reddish-white,  colorless,  grayish-white.  It  is,  according  to  lEUditer  (L  c\ 
a  silicate  of  alumina,  lithia,  soda,  and  potash.  Comos  from  the  shore  of  the  Snarum-El(  near 
*'narum,  in  Norway. 

295.  ORTOPHYLMTE.    /.  P.  Cooke,  Am.  J.  Sd.,  IL  xUiL  217,  1867. 

Orthorliombic.  /A /=120°.  In  six-sided  prisms.  Cleavage:  basal 
highly  eminent,  as  in  the  Mica  group.  Twins :  composition-face  irl.  Also 
massive,  an  aggr^ate  of  scales. 

H.=2— 2*5.  (t.=2*909.  Lustre  of  cleavage-face  bright  pearly  inclin- 
ing to  resinous.  Color  by  transmitted  light  diul  emerald-green,  transverse 
to  axis  brownish-red.  Streak  grayish,  slightly  greenish.  Thin  folia  touffh 
and  elastic.  Optic-axial  angle  55  to  60°  ;  plane  of  axes  brachydiagonju  ; 
Cooke. 

Oomp^-0.  ratio  for  ft,  5,  Si=3  : 4 :  14 ;  for  ft  4- S,  Si,  1 :  2 ;  whence  the  formula  (f  ft* + ♦  fi) 
Si*,  in  which  ft=protoxyd  of  iron,  potash,  and  lithia,  with  a  trace  of  soda,  rubidia,  and  ceeia. 
But  if  the  micas  are  unisilicate  in  type,  the  formula  may  be  (f  ft*+  f  ^)'  ^i*+3  Si ;  or  else,  with 
half  Uie  excess  of  silica  basia    Analysis :  Cooke  (I  c): 

Si  £l       Fe     Un      te     iHg        It        U      iieutih   SiF* 

(1)61-49     16-77     1-97     0-34    798    0-T6    18-16    4*06        ir.        8-42=99-94. 

Pyr.,  etc. — In  the  flame  of  a  candle  fUses  easily ;  and  B.B.,  with  some  intumescence  to  a  gnj 
ish  enamel  (F.=l'6— 2X  giving  the  flame  a  lithia  reaction.  In  floe  powder  decomposed  by  the 
dilute  mineral  adds,  the  silica  separating  as  a  powder.  The  fluorine  is  not  cxpdled  eren  at  a  red 
heat 

Obs. — Occurs  In  the  granite  of  Gape  Ann,  with  danalite  and  lepidomelane  (annite). 
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SCAPOLITE  GROUP. 

A  list  of  the  species  of  the  Scapolite  group,  with  their  oxygen  ratiofl 
and  formulas,  and  the  ratios  of  the  non-alkaline  to  the  alkaline  protoxyd 
bases,  is  given  on  page  252.  Although  the  oxygen  ratios  vary  from 
1:1:2,  1:2:3,  1:3:4,  to  1:2:4  and  1 :  2  :  6J^,  the  species  are  closely 
alike  in  the  square-prismatic  fonns  of  their  crystals,  in  the  small  number 
and  the  kinds  of  occurring  planes,  and  in  the  angles.  The  variation  in  the 
basal  angle  of  the  fundamental  octahedron  (1  :  1)  for  the  species  of  the 
group  is  less  than  40',  the  extremes  being  64°  13'  (sarcolite)  and  63°  40' 
(meionite).  The  species  are  white  or  grayish-white  .in  color,  except 
when  impure,  and  then  rarely  of  dark  color;  the  hardness  5— 6*5;  G.= 
2*5— 2*8  (2*932?  in  sarcolite).  The  alkali  present,  when  any,  is  soda, 
with  only  traces  of  potash. 

Meionite  was  the  first  species  of  the  Scapolite  group  distinctlj  recognized.  It  is,  however, 
probable  that  scapolite  was  included  with  lamellar  pyroxene  under  the  name  of  White  Schorl' 
Spar  (Skorlspat)  by  Cronstedt,  who  mentions  Pargas,  in  Finland,  as  one  of  its  localities.  The 
names  Wemeriie  and  Scapolite  were  both  introduced  by  d'Andrada  (of  Portugal)  in  the  same 
article  (Scherer's  J.,  iv.  35,  38,  1800),  and  applied  to  specimens  from  the  same  region  in  Norway. 
Wemerite  is  the  first  of  the  two  in  the  article.  Ilaiiy  used  the  names  Wemeriie  and  Scapolite 
(supposing  the  species  distinct)  in  his  Traite  of  1801.  But  in  his  MinoriUogical  Course  for  1804 
or  1805  arbitrarily  set  aside  the  latter  for  Paranihine.  Monteiro,  a  friend  of  d'Andrada,  and 
speaking  in  his  behalf,  protested  in  1809  (J.  de  Phys.,  IzviiL  177)  against  the  change,  and  after 
arguing  that  wemerite  and  scapolite  were  identical,  both  on  chemical  and  crystallographic  grounds, 
urged  the  adoption  of  the  name  Wernerite  for  the  species.  In  the  following  pages  the  name 
Scapolite  is  retained  for  the  group,  so  that  the  minerals  may  all  be  called  scapoliteSf  as  those  of 
the  feldspar  group  are  called  feldspars,  and  those  of  the  mica  and  chlorite  groups,  respectively 
micas  and  chlorites;  and  the  name  Wernerite  is  applied  to  the  most  prominent  division  of  the  old 
species.  This  course  meets  satisfactorily  the  question  of  priority,  and  also  the  convenience  of  the 
science. 


296.  SAROOLITZ!.  Sarcolite  Dr.  Thompstm  (of  Naples),  1807.  [Not  Sarcolite  du  Vicentin(=: 
Gmelinite)  Faujas,  Vauq,^  Ann.  d.  Mus.,  ii.  249,  1807,  xi  42.]  Analcime  camea  MonL  ds  Gov,, 
Min.  Vesuv.,  1826. 

Tetragonal ;  0  A  l-i=156^  5' ;  a=0-4435.  Ob- 
served planes  as  in  the  annexed  figure ;  hemihedral 
in  the  planes  2-3,  only  the  alternate  occurring.  Oa2 
=  128°  33',  2  A  2,  pyr.,  132°  52,  0  A  |=167°  19', 
/A  2=Ur  27';  /A  6=104°  52^';  1  A  1  (not  oc- 
curring planes),  bas.,=64°  13'.     Crystals  small. 

H.=6.  (1.= 2-545,  Brooke:  2-932,  Rammels- 
berg.  Lustre  vitreous.  Color  flesh-red  to  rose-red, 
reddish-white.  Transparent  to  subtransparent.  Ex- 
tremely brittle. 

Oomp.— 0.  ratio  forft,a,8i=l:  1:  2;  (i(ftCa+ AiSa)*-!-!*!)* 
9i'=8ilica  39*7,  alumina  22-8,  lime  33*4,  soda  4*1=100.    Analyses :  1,  Scacchi  (Quadri  ^Jrystallo 
graphici,  Naples,  66,  1842) ;  2,  Bammelsberg  (Pogg.,  ciz,  6*70) ; 
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OXtOWX  OOMFOWnXi, 


1.  Si  42-11    2124-50    Ca  32-48    fTa  2*93=  101*97  ScaochL 

2.  (})      40*61         21*64         32*36  8*30,  £:  1*20=98*91  Bamm. 

oorresponding  neuAy  to  the  composition  of  idocrase. 

Pyr.,  «to^^B.B.  faaes  to  a  white  enameL    With  adds  gelatiniaes. 

OcNk--0f  rare  occurrence  at  Mt  Somma. 

Kained  from  vao^,  fleshy  and  XiBat,  sUmCy  in  allusion  to  the  color. 

The  crjstalHzation  was  first  oorrectlj  ascertained  by  Brooke  (Ed.  J.  ScL  L  189,  1824)i.  HaQj 
had  pronounced  it  cubic  (Tr.,  ill  1822).  Kokscharof  found  0  A  2=128**  38 ,  and  0  A  2-t=188'*  30' 
(Min.  BusffL,  IL  110).  Bammelsberg  gives  (I-  c.)  Oa2=128''  45',  and  OA2-i=138''  27'.  The 
above  figure  is  fh>m  Uessenberg  (Min.  Not,  No.  L).  The  plane  usually  made  1  is  here  made  2, 
in  order  tliat  the  lettering  of  the  crystals  may  correspond  with  that  of  the  crystals  of  other  species 
of  the  Soapolite  group. 


297  MBIONTTB.    Hyadnte  blanche  de  la  Somma  de  LiOe,  Crist,  IL  289,  290,  PL  iv.  £  118, 

1788.    ICeionite  iZ;  Tr.,  11  1801. 
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Tetragonal:    (?Al-i=156*'   18';   a=0439.      Observed 


often  interrupted. 


H.=5-5-6.  G.=2-6~2-74;  2-734-2-737,fr.  Somma,  v. 
Eath.  Lustre  vitreous.  Colorless  to  white.  Transparent  to 
translucent;  often  mucli  cracked  within. 

Oomp.-0.  ratio  forft,fi,Si=l  :2  :3;  (ilHOaH-T^,  5ra)»H-f  Xl)«Si'=8aica 
41*6,  alumina  31*7,  lime  24*1,  soda  2*6=100.  Aualyscs:  1,  L.  Qmelin  (Schw. 
J.,  zxY.  36,  zxxY.  848);  %  8tromeyer  (Unters.,  378):  3,  Wolff' (Dd  Ck)mp.  Eke- 

berg.,  eta,  Ramm.,  2d  Suppl,  183) ;  4,  y.  Rath  (De  Comp.  Wem.,  Pogg.,  zc.  87);  5,  Damour(L'In- 

Stitut,  1862,  21): 


Bi        ^1      fe    ilLg 

1.  Somma  40*8    306     I'O   

2.  "       40-53  82-73 

8.         "       42  07  81'71 

4.  "      42-55  30*89  0*41  0*83 

5.  "      41-80  30-40 0*46 


Ca     Isa     It 

22-1     2-4   — 

24-24       1-81 

2'2*43  0*45  0*31,  ign.  0*31=97*29  Wolff. 

21*41  1-25  0-93,    "    019=98*46  Rath. 

19*00  2-51  0*86,    "    3*17,  gangue  0*46=98-66  Dam. 


0  and  ign.  3i  =  l'i0  Gmolin. 
fe  0-18 =99-50  Stromoyer. 


An  opaque  meionite  ezamined  by  Gmelin  having  G.=2*65,  lost  1*6  by  ignition,  and  afibrded  some 
carbonic  acid,  it  containing  carbonate  of  lime. 

Pyr.,  etc. — B.B.  fuses  with  intumescence  at  3  to  a  white  blobby  glass.  Decomposed  by  acid 
without  gelatinizing  (v.  Rath).  Gmelin  states  it  to  be  fusible  with  dilBculty  on  the  edg^s,  and 
both  Gmelin  and  y.  Kobell  state  that  it  gelatinizes  with  muriatic  acid.  Au  examination  of  a  speci- 
men received  from  Scacchi  Ailly  confirms  vom  Rath's  conclusions. 

Obs. — Occurs  in  small  crystals  in  geodes,  usually  in  limestone  blocks,  on  Monte  Somma,  near 
Kaples. 

Rammelsberg  obtained  (Pogg.,  xciv.  434)  for  1  A  1, basal,  63°  48';  over  summit,  11 6*  12';  I  A  1, 
pyr.,=136''  12';  the  former  gives  0  A  1=148''  6',  and  lAl,  pyr.,  136"  8'.  Kokscharof  found 
lAl,  pyr.,=186"*  10'— 136"  llf  (Min.  RussL,  iL  105);  Scacchi,  136"  II'  (La);  vom  Rath,  for 
crystals  from  L.  Laach,  135"  58^  (Pogg.,  cxiz.  262),  giving  o=0*442. 

Named  by  Hauy  from  ^cfwy,  kas^  the  pyramid  being  less  acute  than  in  idocrase. 


298.  PARANTHTTE.  Paranthine  pt  Skapolit,  Scapolit,  pt  Wemerit  pt  Skapolit  (fr. 
Storgord  in  Pargas)  M  yorderukidld,  Schw.  J.,  zzzL  417,  1821;  id.  (fr.  Tonaberg)  Wdhnsiadi^ 
His.  Min.  Geog.  ueb.  Wdhler,  98,  1826. 


ITNI8ILICATE8. 
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Tetragonal,  Forms  like  those  of  weraerite ;  difference  in  angle,  if  any, 
undetermined.  Observed  planes:  prismatic,  Z,  i-i;  octahedral,  1,  1-i; 
zirconoid,  3-3,  Nord.  Fig.  288,  excepting  the  planes  i-2  wanting  (form 
observed  at  Ersby).     Cleavage  lateral.     Also  massive. 

H.=5-5.  G.=2-736,  Parkas,  Nordenskiold ;  2-849,  Tunaberg,  Walm- 
stedt.  Lustre  between  pearly  and  vitreous ;  outer  surface  sometimes  a 
little  waxy.  Color  white,  grayish-white,  gray,  pale  grayish-green,  sea- 
green,  approaching  celandine-green.     Translucent. 

Oomp^^.  ratio  for  tl,  S,  Si=l  :  8  :  4;  (i  6a'+f  3fcl)«  §i'=Smca  43*0,  alumina  36-9,  lime 
20-1  =  100.  » 

Analyses :  1-3,  N.  Nordenskiold  (L  a) ;  4,  Walmstedt  (La);  6,  Wolff  (Comp.  Ekeberg.  Diss. 
Berolini,  1843): 

§i        *1       Pe     Mg      Ca      ]?ra      :&       fi 


1.  Ersby,  irl  crysL                    43*83 

85*43 

18-96 

1 -03 =99-26  Nord. 

2.       "       crysL                           43-00 

34*48 

18-44 

1-60=97*52  Nord. 

8.  Storgard                                 41*25 

83*58 

0*64 

20-36 

3*32 =9905  Nord. 

4.  Tunaberg,  crysL                     43-83 

86-28 

0*68     

19*37 

=99()6Walm8t 

6.  Pargas,  Ersby  *t  wh.or  gvh,    45*10 

82-76 

0*68 

17*84 

0-76 

-.— 

104=98*18  Wolff. 

6   Pargas,  grih,  crysU                 45*46 

80-96 

17*22 

2*29 

1-81 

1-29=98-53  Rath. 

AnaL  1,  G.=2-736;  3,  G.=2-749;  4,  G.=2*849;  5,  G.=2*712;  6,  G.=2654. 

Anal  1,  2, 4,  correspond  to  the  0.  ratio  1:3:4  (more  nearly  1  :  8'1  :  4'3) ;  anal  3,  to  1  :  2*6  :  8*6; 
anal.  4,  to  1  :  3  :  4*3 ;  anal.  5,  to  1 :  3  :  4*6 ;  each  corresponding  very  nearly  to  the  0.  ratio  for 
bases  and  silica  1:1. 

An  Ersby  specimen  afforded  Hartwall  and  Hedberg  (Jahresb.,  iv.  155)  Si  48*77,  3tl  31*05,  Oi 
15*94,  Na  3*25,  ign.  0-61=99-62;  which  gives  the  0.  ratio  1-1:3:  5*3,  or  a  considerable  excess 
of  Hilica,  with  some  soda.    It  is  probably  the  same  mineral  with  that  of  anal  5,  altered. 

Pjrr.,  etc. — The  Tunaberg  crystals  B.B.  fnse  easily  with  intumescence  to  a  globule. 

Obs. — Occurs  in  greenish  4- and  S-sidcd  prisms,  some  of  them  torminated,  at  Tunaberg  in 
Sweden ;  also  at  Ersby  and  Storgard  in  the  parish  of  Pargas,  Finland. 

An  analysis  by  Laugier  of  **  Paranthine  "  from  Aren(&l  afforded  him  (J.  de  Phys.,  Ixviil  36, 
180,  1809)  Si  450,  Xl  330,  Pe,  Idg  1*0,  Ca  17*6,  Na  1*5,  fe  0-5,  which  agrees  closely  with  the  last 
analysis  by  Wolff  The  name  paranthine^  substituted  for  scapolito  (and  for  Arendal  specimens) 
by  Haiiy,  was  consequently  connected  in  Prance,  almost  as  soon  as  introduced,  with  the  above 
composition,  and  continued  so  to  be  for  nearly  20  years  afterward,  Berzelius  giving  the  formula 
Ca'  Si  +  3  ^1  Si  (and  also  the  name  paranihine)  in  his  N.  Syst.  Min.,  1819,  216.  Although  Lau- 
gier's  analysis  of  the  Arendal  scapolltes  is  not  confirmed  by  later  analysts,  the  name  paranthiU 
may  well  bs  retained  for  this  section  of  the  Scapolite  group. 


299.  WERNERmi.  Wemerite  (fr.  Norway)  aAndrada,  J.  de  Phys.,  li  244,  1800,  Scherer'a 
J.,  iv.  85,  1800.  Scapolite  (fr.  Norway)  dAridrada,  ib.,  246,  and  ib.  38, 1800.  Rapidolith  AhUd- 
gaard,  Ann.  Ch.,  xxxii  195,  1800.  Wemerite,  Scapolite,  K,  Tr.,  iiL  iv.  1801.  Skapolith, 
Arcticit  [=Wemerite]  Wem.,  1803,  Ludwig*fl  Wem.,  it  210, 180^.  Paranthine  [=8capolite  of 
Arendal]  51,  Lucas  TabL,  205,  1806;  H.  Comp.  TabL,  45,  1809.  Puscit  (fr.  Arendal)  Schu- 
macher, Verzeichn.,  104,  1801.  Chehnsfordite  J.  F,  &  S.  L.  Dana,  OutL  Min.  G.  Boston,  44, 1818. 
Nultallite  (fr.  Bolton)  Brooke,  Ann.  PhiL,  II.  vii.  316, 1824.  GlaukoUth  (fr.  L.  Baikal)  v,  Fischer, 
Sokoloff'a  Bergwerka  J. ;  John.  Chem.  Unters.,  IL  82,  1810;  Glaucolite. 


Tetragonal:  (9Al-i  =  156''  14^';  a=04398.  Observed  planes: 
O ;  vertical,  /,  i4^  i-2,  i-S ;  pyramids,  1,  3 ;  zirconoid,  3-3.  3-8 
and  i-2  often  hemihedral,  right  or  left,  half  of  the  eight  planes  being 
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either  wanting,  or  (as  in  £  391,  a  top  view)  mudi  smaller  than  the  othet 
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«  A  1-3=161  34 
i-i  A  1-2=153  26 

1  A  1,  pyr.,=136  7 


L,  bi 


HirwenBalov  Finland. 

lacent    Fracture  subconchoidal.    Brittle. 


1  A  1,  baa.,  63  48 
1-i  A  1-1,  pyr.,=i46  63 

Cleavage:   i-i  and  /rathei 

distinct,  but  interrupted.    Alsc 

massive,  granular,  or  with  a 

faint  fibrous  appearance ;  some 

times  columnar. 

H.  =  6— 6.     Q.=2-63— 2-8.      Lustre  vitreous  to 

pearly  externally,  inclining   to  resinous;   cleavage 

and  cross-fracture  surface  vitreous.      Color  white, 

gray,  bluish,  greenish,   and  reddish,  usually  light ; 

streak    uncolored.      Transparen^— faintly    subtrans- 


B.  SlQcHaiika. 


Var< — 1.  Ordknary,  Id  crystals,  white  to  gray,  grayish-green,  brownish,  and  rarely,  flrom  im- 
parity, nearly  black,  fokscharof  gires  for  Sie  angL^  those  of  meionite,  namelv,  1  A  1,  pyr..=3: 
186°  11',  ba8^=63°  42',  l-»  A  l-i,  pyr.,  =  14G*'  67f,  ba8.,=4'?°  26',  »-t  A  l-i=:lia"  48',  /A  1=121- 
61'  (Ifin.  RussL,  iL  82).    The  prisms  are  sometimes  several  indies  thick. 

NuUalUe  (named  afler  T.  Nuttal)  is  white  to  smoky  brown  scapolite  from  Bolton,  Mass.  Chem- 
ists have  found  wide  variatiuns  in  composition,  and  liavo  shown  that  it  is  sometimes  much  altered. 
The  crystals  and  massive  variety  of  ChcLmstbrd,  Mass.,  of  gray,  greenish,  and  reddish  shades  of 
color,  has  been  called  Chelms/ordite. 

2.  Massive.  Glaucohte  is  of  pale  violet-blue,  bluish,  indigo-blue,  to  greenish-gray  colors, 
sometimes  resembling  cancrinitc,  but  having  the  cleavage  of  scapolite.  It  is  from  near  R.  Sliidi- 
anka,  beyond  L.  Baikal,  Siberia,  where  it  occurs  in  veins  in  granite.  The  pink  scapolite  of  Bolton 
is  similar.    Named  from_  y-^ ««<;{«,  greenish-gray  or  sea-green, 

Comp.— 0.  ratio  for  Jl,  fi,  Si=l  :  2  :  4;  or  for  bases  and  silica  1  :  U.  Formula  (4(0a,]^a)'+ 
J?tl)'Si'  +  Si;  or  else  with  half  the  excjss  of  silica  (Si)  basic;  =,  if  Oa :  Na=4  :  1,  Silica  48'4, 
alumina  28*5,  lime  181,  soda  5*0=100. 

The  above  is  the  mean  ratio ;  but  the  analyses  show  variations  from  it,  as  seen  below,  due,  in 
par«  at  least,  to  impurities,  alteration,  or  incorrect  determinations. 

Analyses:  1,  2,  G.  v.  Eath  (Pogg.,  xc.  b2,  288);  3,  Thomson  (Min.,  i.  273);  4,  Wolff  (Inaug. 
Diss.  Berlin.  1848,  Ramm.  Min.  Ch.,  719);  5,  Wurtz  (Am.  J.  ScL,  IL  x.  325);  6-8,  G.  v.  Rath 
(L  a);  9,  Berg  (Jahresb.,  xxv.  356);  10,  v.  Rath  (L  c.);  11,  Wolff  (L  c): 


Si 

^ 

Pe 

fig 

Ca 

]Sfa 

j;: 

It 

1.  Bolton,  hkh.-gn. 

44*40 

2552 

3-79 

1-01 

2018 

2-09 

U-51 

1-24=98-74  Rath. 

2.       "          " 

45*57 

23*65 

3-38 

1-23 

20-81 

2-46 

0-G3 

0*78=98-51  RatiL 

3.       " 

46-30 

26-48 

18-62 

8*64 

6-04=100-08  Thorn. 

4.       "      rdh,^       mass. 

48-79 

28-16 

0*32 

1*29 

1502 

4-5-2 

0-54 

0-74=99-86  Wolff. 

5.        "       bluish,       " 

47-67 

26-75 

2-26 

_ 

17*31 

7-76 

=100-77  Wurta. 

6.  Arendal,  ytoK-gn.  " 

45  05 

25-31 

2-0-2 

0-30 

17*30 

6-45 

1*55 

1*24=99-22  Rath. 

7.  Arendal,  ywh.,  crysL 

46-82 

2612 

1-39 

0*26 

17-23 

6-88 

0*97 

0*33=lo0  Rath. 

8.  Malsj(),  bluish,      mass. 

47-24 

24-69 

218 

16*84 

3*55 

0*85 

1-75=97 -06  Rath. 

9.  Drothems,  violet,      " 

46-82 

26*60 

032 

0*55 

17*17 

4-76 

0-32 

l-60=-9814  Berg. 

10.  L.  Baikal,  QlaucolUe 

47-49 

27-57 

1-64 

0-47 

17*16 

4-71 

0*58 

0*48  =  100  Rath. 

11.  Laurinkari,  FinL 

48-16 

26-38 

1*48 

0*84 

16*63 

4-91 

0-12 

0*85=98*46  Wolit 
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AnaL  1,  G.= 2*788,  blackish-green  crystals,  the  interior  in  part  opaque;  2,  2*748,  and  like  the 
preceding  in  color;  3,  2*709;  4,  G.=2*718;  5,  a.=2'704;  6,  G.=2*751;  7,  G.  =  2*697;  8,  G.= 
2*763;  9,  G.=2*34?,  from  the  parish  of  Drothems  in  E.  Gothland;  10,  G.=2-666;  11,  G.  =  2-733, 
color  blackiflh-green  and  irreeuish-gray. 

The  oxygen  ratios  for  ll,  fi,  ^i,  corresponding  to  the  analyses  are: 


1. 

1     :  2    :  3-6 

6. 

1:1-8:  8-7 

8. 

1    :  1-7  :  40 

2. 

1*2  :  2     :  4*1 

6. 

1:1-7:  8-4 

9. 

11 : 20 : 40 

8. 

1     :2    :4 

7. 

1 :  1-8  :  3*6 

10. 

1     :  21 : 40 

4. 

I     :  2*2  :  4*8 

11. 

1-1:2     :  40 

The  first  two  analyses  by  y.  Bath  of  specimens  named  nutiaUitey  and  attributed  to  Bolton,  are 
evidently  of  altered  crystals,  as  the  presence  of  over  3  p.  c.  of  oxyd  of  iron  indicates.  The  coloi 
stated,  **  blackish-green,"  is  further  evidence  on  this  point  Moreover  it  is  a  very  unusual  color 
at  the  locality,  as  nuttalllte  is  ordinarily  white,  grajrish-white,  and  pale  smoky  browo,  the  darker 
color  occurring  sometimes  in  crystals  that  are  partly  whitish.  Y.  Rath  states  that  the  mineral 
was  very  difficultly  fusible.  Thomson^s  analysis  (No.  3)  was  also  made  on  an  altered  specimen, 
as  it  gave  6  p.  c  of  water. 

Muir,  in  an  analysis  of  nuttalllte  published  by  Thomson  (Min.,  383)  obtained  §i  37*81,  '&l  25*10, 
Fe  7-89,  Oa  1834,  £[  7*80,  ^  1*50=97*94.  The  potash  and  the  low  sihca,  as  well  as  the  iron,  in- 
dicate an  altered  specimen,  if  the  analysis  may  be  so  far  trusted  as  to  draw  a  coudusion  fVom  it. 
The  color  of  the  mineral  (white,  to  yellowish,  bluish,  or  greenish)  and  the  associated  minerals  on 
the  specimen  (sphene  and  green  pyroxene)  show  that  Muir  probably  had  true  nuttalllte  for  in- 
vestigation. 

Wurtz's  analysis  of  the  pink  scapolite  of  Bolton  g^ves  more  soda  than  the  rest  In  a  recent 
trial  (pnv.  contnb.)  B.  S.  Burton  found  about  3  p.  a  of  alkalies,  sustaiuing  Wolff's  results.  ' 

The  bluish-gray  massive  variety  from  Malsjo  has  been  analyzed  also  by  Suckow  (Verwitt.  Min., 
138X  but  as  he  found  no  alkalies,  his  results  are  questionable,  either  on  the  ground  of  the  speci* 
men  or  the  analysis.  He  obtained  Si  48*17,  3tl  28*27,  Pe  2*38,  Ca  19*04,  fl[  2'00=99-86.  Suckow 
analyzed  also  a  kaolin  from  Malsjo,  a  result  of  alteration  of  the  scapolite  (see  p.  323). 

Pyr.,  etc. — B.B.  fuses  easily  with  intumescenoe  to  a  white  blebby  glass.  Imperfectly  decom- 
posed by  muriatic  acid. 

Obs. — Occurs  in  metamorphic  rocks,  and  most  abundantly  in  g^-anular  limestone  near  its  junc- 
tion with  the  associated  granitic  or  allied  rock ;  sometimes  in  beds  of  magnetite  accompanying 
limestone.  It  is  often  associated  with  hght-colored  pyroxene,  amphibole,  garuet,  and  also  with 
apatite,  sphene,  zircon ;  amphii:>ole  id  a  less  common  associate  than  pyroxene.  The  scapolite  of  Par- 
gas,  Finland,  is  in  limestone;  that  of  Arendal  in  Norway,  and  Malsjo  in  Wermland,  occurs  with 
magnetite  in  limestone. 

Some  foreign  locaUties  of  the  mineral  are  above  indicated.  In  the  following  those  of 
wemerite  and  ekebergite  are  not  yet  distinguished.  In  Vermani,  at  Marlboro',  massive. 
In  Mass,,  at  Bolton  and  Boxborough,  in  crystals,  sometimes  large;  at  Chelmsford;  Little- 
ton; Chester;  Carlisle;  Westlield,  massive;  at  Parsonsfield  and  Raymond,  near  Dr.  Swett's  house, 
crystals,  with  yellow  garuet  In  Conn.^  at  Monroe,  white  and  nearly  fibrous ;  a  stone  quarry  at 
Paugatuck,  Stonington,  massive.  In  N.  York,  at  Two  Ponds  in  Orange  Co.,  reddish-white 
crystals  with  pyroxene,  sphene,  and  zircon,  one  crystal  10  in.  long  and  5  in  diameter;  at  Fall  Hill, 
Monroe,  of  white  and  bluish  colors,  massive,  with  lamellar  pyroxene ;  in  Warwick  of  the  same 
county,  near  Amity,  milk-white  crystals  with  pyroxene,  sphene,  and  graphite ;  6  m.  S.  of  War- 
wick, and  2  m.  N.  of  Edenville,  near  Greenwood  Furnace  (planes  1,  /,  i-2,  t-t),  are  other  good 
localities  ;  in  Essex  Co.,  perfect  crystals  and  massive,  nearly  fibrous,  white  and  greenish-white, 
abundant  near  Kirby's  graphite  mine,  4  m.  N.  E.  of  Alexandria,  in  Ticonderoga,  associated  with 
pyroxene ;  at  Crown  Point ;  in  Lewis  Co.,  in  fine  crystals,  white,  bluish,  and  dark  gray,  present- 
ing the  play  of  light  not  unusual  with  this  variety ;  edges  of  the  crystals  often  rounded.  In  2i. 
Jersey^  at  Franklin  and  Newton,  and  3  m.  W.  of  Attleboro',  crystallized,  in  limestone.  In  Canada, 
at  G.  Calumet  Id.,  massive  lilac-colored ;  at  Hunterstown,  in  large  crystals,  with  sphene ;  at 
Grenville,  with  pyroxene. 

Pisani  has  analyzed  a  scapolite  from  Brakke,  Norway,  which  gives  a  oomposition  between  that 
of  paranthite  and  wemerite.    He  obtained  (C.  R.,  Iv.  450) : 

Si  48  78    ^1  32-65     3Pe  0-87     Sig  1-15     Oa  13*32     S^a  2*59     i.  0*63     fl  1-30=101*29. 

It  had  been  called  Esmarkite. 

One  of  the  minerals  called  saussurite  by  Boulanger,  stated  to  come  from  Mt  G^n^vre,  gave 
him  G.  =  2-65,  and  the  composition  Si  44*6,  Xl  30*4,  Mg  2*5,  Oa  15*5,  Na  7*5  (Ann.  d.  M.,  HI 
viii.  159).  It  is  stated  to  be  greenish- white  and  compact,  and  to  occur  associated  with  a  greenish- 
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brown  smoragdite.  In  low  speoiflc  gravity  it  in  near  acapdite.  But  wo  may  saspect  that  there  it 
some  mistake  abont  the  spiMdflc  gravitj,  in  which  case  it  may  be  aoiaite  (see  p.  290)  like  otfaef 
saassurite  of  the  Alps.    It  agrees  rather  nearly  with  the  latter  in  oomposition. 

(kmaaniie,  a  grajosh-white  or  bluish  white  rode  oocuiring  with  dolomite  in  Osiiaaii,  0000* 
and  referred  to  massive  scapolite  by  some  authors,  is  maaaiTe  whitish  pyroxene,  a  mineral  com- 
mon in  crystals  in  the  dolomite  of  tiie  region. 

A  so-caUed  glaucolUd  firom  the  L.  Baikal  r^^ion,  analyzed  by  Bergemann  (Pogg^  iz.  267)  and 
Givartovski  (BulL  Soa  Nat  Moscow,  1848, 548)  differs  iVom  the  true  ^uoolite  in  bdng  difflcoUly 

lyata  obtaining: 

1-73=99*07  Befgemaim. 
1-78=99-51  GivartoTdd. 

It  was  massive,  of  a  greenish-Uue  cdor,  with  G.=2*721,  Berg^  2*65,  Giv.  It  has  been  aoppoaed 
to  be  a  feldspar. 

Alt, — As  the  altered  scapolites  that  have  been  derived  from  ekebergite  or  paranthlte  have  not 
been  distinguished  frcnn  those  derived  from  wemerite^  the  following  obaervations  are  made  to 
include  ail: 

In  the  alteration  of  the  scapolites,  one  or  more  of  the  following  dianges  ooeur,  as  Hhutratod  in 
the  following  analyses  of  different  kdnda: 

1.  The  hydration  of  the  mineral 

2.  The  loss  of  part  or  all  of  the  protozyd  bases,  often  effected  largely  throngfa  the  ectkm  of 
carbonated  waters  carrying  off  the  lime  as  carbonate. 

3.  The  substitution  of  potash  for  the  soda  or  lime,  due  to  the  action  of  the  carbonates  in  sdn- 
tion  in  percolating  waters. 

4.  The  increase  in  tiie  amount  of  soda,  probably  by  the  action  of  carbonate  of  soda  ordikrid  of 
sodium  in  solution. 

5.  The  .introduction  of  ozyd  of  iron,  through  salts  of  lime  (organic^  l^oarbonate^  oIol)  in 
solution. 

6.  The  substitution  of  magnesia  for  other  protozyd  bases. 

7.  The  loss  of  silica  as  weU  as  protozyd  bases. 

By  the  substitution  of  potash,  the  mineral  passes  either  to  the  state  of  pinite  (anal  8  to  15X 
or  to  that  of  a  pokuh  mica  (anal  15, 1 6).  By  uie  acquisition  of  iron  (anaL  17, 1 8)  it  passes  in  some 
cases  to  epidote  (anaL  19).  By  the  introduction  of  magnesia,  it  may  pass  to  ateatUe ;  or  of  magne> 
sia  and  potash,  to  a  moffnesia  mica  (anaL  20).  By  a  loss  of  bases,  the  proportion  of 'silica  left 
increases  (anal  4,  5,  6,  21,  22,  23);  and  by  a  loss  of  silica  also  (which  may  become  opal  in  its 
separation),  the  miucnil  passes  to  a  kaolin-like  compound,  a  common  result  of  its  alteration  (anaL 
24).  Moreover,  silica  may  remain,  and  the  altered  crystal  become  by  additions  a  siliceous  pseudo- 
morph,  as  occurs  at  Pargas. 

Analysts:  I.  Hydrous.     1,  Weibye  and  Berlin  (Pogg.,  Ixxiz.  302). 

XL  Containing  carbonate  of  lime.  2-6,  Hermann  (J.  pr.  Ch.,  zzxiv.  177);  7,  Brewer  (This  "M^in., 
1850,  680) ;  7a,  same,  with  the  0  removed. 

III.  Poiassic  and  often  also  carbonated.  8,  v.  Rath  (Pogg.,  za  288) ;  8a,  same,  with  the  C 
removed;  9,  T.  S.  Hunt  (Rep.  G.  Can.,  1852-53,  168,  1863,  474);  10,  Stadtmuller (Am.  J.ScL,  IL 
viiL  394);  11,  T.  S.  Hunt  (ib.,  108);  12,  Crossley  (This  Min.,  1850,  680);  13,  J.  D.  Whitney  (Am. 
J.  Sd.,  II.  xvi  207);  14,  T.  S.  Hunt  (Rep.  G.  Can.,  1858,  1863);  15,  Bischof  (Ch.  GeoL,  it  1438) ; 
16-19,  V.  Rath  (L  c) ;  20,  Bischof  (1.  c) ;  21,  John  (Beud.  Min.,  il  94,  1832) ;  22,  Berzelius  (Afh. 
I  Fys.,  iL  202) ;  23,  Hartwull  &  Hedberg  (Jahresb.,  iv.  155) ;  24,  Suckow  (Verwitt.  Min.,  138, 
1848): 
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1.  Arendsl,  Ather,   3800  24-10 

4*82 

0*78 

2-80 

22-64 

6-95=100-09  B. 

n. 

2.  S'dianka,  Strog.  4335  30*52 

0-95 

— 

21-59 

3-74 

=100-15  H. 

3.  Diana,  gray         47*94  30*02 

2-60 

0*26 



14-41 

2*20 

0-73 

0-31=98-47  H. 

4.  Bolton,  white  cr.  6604  23*y2 

114 

0*14 

0-20 

9-28 

8*6(5 

1-27 

=100-65  H. 

6.        "    rdh,  mass.  b\'^^  29*30 

1*16 

0*15 

0-78 

13-51 

1*46 

0-94 

0-82=99-80  H. 

6.  Gulsjo,  w.  mass.  53*75  28*06 

0*34 

0-26 

9*24 

7*00 

0-55 

0-67=99-87  H. 

7.  Franklin,  ^nA.  (f)47-36  28*77 

1-72 

2*02 

12-00 

— — 

ir. 

1-80,     0     4-72= 
98-38  B 

7a.       "                   49-71  SO  21 

•^- 

1*81 

2*12 

12-20 



1*89=98-34  a 

IL 

8.  Bolton,  yeUow     49*99  23*00 

1*64 

1*73 

3*35 

0-35 

7*09 

4*23,  Oa  C  7-80= 

99*19  a 

8a.       "                   62-20  24-03 

171 

1-80 

8-06 

0-37 

7-40 

4-43=100*99  a 
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11. 
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"     Epidoie   37* 
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30  26-20 

79  3011 

82  24-91 

96  24*41 

09  18-63* 

60  31-20 
"82P27-37* 

49  24-91 

74  16-20 
52  15-77  1914 
92  19-21  15*65 

75  26-15 
00  24-00 


12-88 
17-40 


4-30 

3-48 

ir.  10-21 

9-97 

und.  und. 

0-88  9-30 


2-80: 

1*63: 

7-57, 
6-06, 
6-68, 
6-43= 
0-20: 
3-44, 
1-83: 
10-89, 
2-51: 
0-63: 
2-00: 


=98-99  Hunt. 
=  100-27  Stadtm. 
Oa  C  3-94=99-45  H. 
6a  0  4-21=100-2?  0. 
CaC4*41,Ca'P8-i2\V 
=99-55  Hiint. 
=100  Bisch. 
OaC  111  1=9911  R. 
=  100-67  Rath. 
Oa  C  4-62=98-45  R. 
=98-74  Rath. 
=95-77  Bischof. 
=  100  John. 


VI.  22.  Sjoea,  brick-red 

23.  Petteby,  Parg. 

VIL  24.  Malsjo,  Kaolin 


61-50 
51-34 
63*32 


25-35 
32-27 
44-65 


1-50 
1-91 


0-75 


3-00 
9-33 

1-17 


6-00 


6-12 


Mn  1-50=99  Berz. 
1-00=100-97  H.&H. 
=99*11  Suckow. 


*  With  a  little  Fe^  o'.       ^  Probably  too  high. 


The  following  are  the  characters  of  different  altered  scapolites,  including  those  of  which  analj* 
ses  are  above  given  : 

Atheriastitb  Weibye  (Pogg.,  Izxix.  302,  1850).  Anal.  1.  Like  scapolite  in  form;  color  green- 
ish ;  opaque.    From  Arendal,  with  black  garnet  and  keilhauite. 

Stroqanovttb  Herm.  (J.  pr.  Ch.,  xxxiv.  178,  1845)  (AnaL  2).  Has  the  form  of  scapolite  (Koksch. 
Min.  RussL,  iiL  95).  Color  yellowish  to  light  oil-green ;  lustre  greasy;  translucent;  H.=5-5,  G.= 
2*79.  B.B.  fuses  easily  with  intumescence.  From  the  Sludianka  in  Dauria.  The  analysis  af- 
forded 6*4  p.  a  of  carbonic  acid,  which  is  above  removed ;  this  corresponds  to  1 1  -4  p.  a  of  Ca  C. 

Anal.  3.  Large  gray  crystals,  contfining  9*23  p.  a  of  Oa  0;  G.=2-74.  In  the  anaL  as  above 
g:iven,  406  of  C  is  removed.     Occurs  at  Diana,  N.  Y.,  with  sphene  in calcite. 

AnaL  4.  White  crystals  with  calcite,  from  Bolton;  Q-.=2'66.  In  the  anal,  as  above  giveD,  2*5 
p.  c.  of  C  is  removed.  AnaL  5,  reddish  massive,  from  Bolton;  G.=2-70.  AnaL  8,  massive,  yel- 
lowisli ;  H.=4*5  ;  G.=2-787.     Contains  7*80  p.  c  of  Ca  C.     From  Bolton. 

AnaL  fi.  Whitish  massive,  from  Gulsjo;  contains  3*41  Ca  C ;  G.=2'69.  In  the  anaL  above,  1*5 
p.  a  of  0  removed. 

AnaL  7.  Greenish  or  yellowish-green,  deavable,  and  partly  in  crystals,  from  Franklin,  N.  J., 
having  H.=8-5,  G.=2-78,  with  subresinou§  lustre ;  B.B.  very  fusible.  Contains  10-72  p.c  of  CaC. 

AuaL  9.  Greenish-gray,  waxy  in  lustre  to  pearly,  subtranslucent,  with  H. = 5-5,  G.= 2-640-  - 
2 -66 7  ;  from  Perth  in  Cauada.     Contains  considerable  magnesia  as  well  as  potash. 

AnaL  10.  In  grayish  crystals,  from  Diana,  associated  with  sphene.  (Not  from  Bolton,  as  an- 
nounced ;  the  specimen  shows  by  its  character  and  the  associated  minerals  that  it  is  unquestiou- 
ably  from  Diana.) 

Algeiutb  Hunt  (Am.  J.  ScL.  II.  viiL  103,  1849)  (anal.  11—13)  occurs  in  slender  square  prisms, 
sometimes  2  or  3  in.  long,  imbedded  in  calcite.  Yellowish  to  gray  and  usiially  dulL  Brittle.  JL 
=3—3-5;  some  crystals  more  altered,  2-5.  G.= 2*697— 2-712,  Hunt;  2-78,  Crossley.  From 
Franklin,  Sussex  Co.,  N.  J.  The  varying  results  of  analyses,  and  the  presence  of  carbonate  of 
lime,  of  maguesia,  and  the  relations  to  known  examples  of  altered  scapolite,  confirm  the  view 
derived  from  the  form  and  appearances,  that  algerite  is  an  altered  scapoUte,  and  related  to 
piniie. 

WiLSONiTB  HutU  (Logan's  Rep.  Can.,  1853  and  1863,  Am.  J.  Scl,  IL  xix.  428)  (anaL  14)  is  a  mas- 
sive mineral  fVoro  Bathurst,  (Janada,  aSbrdins:  square  prisms  by  cleavage,  and  having  H. 
=3-5,  G.=2-765 — 2'776,  lustre  vitreous,  a  little  pearly  on  cleavage  surfaces;  color  red  dish- white, 
rose-red,  and  peach-blossom  red.  According  to  Chapman  (Am.  J.  ScL,  IL  xx.  269),  its  crystalliza- 
tion and  other  characters  are  essentially  those  of  scapolite.  It  is  associated  with  apatite,  calcite, 
and  pyroxene.  The  oblique  basal  cleavage,  mentioned  by  Hunt,  is,  as  stated  in  the  last  edition 
of  this  work,  p.  503,  only  a  fracture.  Hunt  in  Rep.  G.  Can.  1863  makes  it  a  variety  of  gieseckite. 
Occurs  alad  in  northern  N.  York.    See  further  under  Pinitk,  p.  479. 

Tereniie  of  Emmons  (Rep.  G.  N".  Y.,  1 837,  152)  has  the  form  of  scapoUte,  with  H. =2 ;  G.=2-53 ; 
lustre  a  little  pearly ;  color  yellowish-white  or  greenish ;  and  is  from  a  small  vein  in  limestone  at 
Antwerp,  N.  Y.  It  has  not  been  analyzed,  but  is  probably  near  algerite  or  wilsonite.  The 
Piniiartigen  (pinite-like)  Scapolit  of  Schumacher  (Verz.,  98,  1801),  from  Arendal,  is  prob&bly  simi 
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lar  to  tho  algerite  and  other  pinUe  Mondomoipha.  It  is  desoribed  as  oocurring  in  crywtaHa  an^ 
massive,  of  a  white,  greenish,  and  ouier  shades,  and  as  B3.  fdsinff  easily.  His  Taihoriger  Seofir 
litf  firom  Arendal,  appears  to  nare  been  a  iteaUHe  psendomorph,  it  being  B3.  inflmible. 

Mica  from  Arenaalf  Norway  (JIteafie/fo  of  Abildgaard).  AnaL  16,  16.  The  mica  oociin  im- 
bedded in  quartz,  and  has,  according  to  y.  Bath  (L  cX  the  form  of  8-fllded  cfystals  of  soapolite^ 
6  in.  long.  The  crystals  are  oovered  with  mica  ezternallj^f  and  within  consist  throoghont  of  an 
aggregation  of  the  same  mica.  The  mioa  is  greenish-white,  translucent  H.=2— S.  G.=2-833. 
Cb^gen  ratio  (from  y.  Bath)  1 :  5*6 :  10*5 ;  perhaps  1:6:  lO^,  giving  I  :  1|  for  the  omen  of 
the  bases  and  siHoa.  The  diange  from  scapoUte  has  consisted  in  the  removal  of  lime^  addition  of 
Fe,  and  substitntion  of  potash  for  soda. 

Mica  from  Pairgaa^  anaL  20,  is  a  magnesia  mica. 

The  rtd  scapolite  of  Arondal  (anaL  17)  has  H.=6 ;  G-.=2*862.  Brownish  or  brick-red.  Dif* 
floultly  Aisible.  Oxygen  ratio  1 :  2*4  : 7'5.  In  the  change,  Fe,  magnesia,  and  potash  have  been 
introduced. 

The  hlack  scapoUte  of  Arendal  (anaL  18)  is  altered  by  a  large  addition  of  magnesia  and  ino. 
Gdor  grayish-black:  streak  gn^sn-white.  Bather  soft  G. =2*887.  Nodeavage.  BJL  edges 
round^  with  difficulty.    O.  ratio  1 :  2*1 :  2*6  :  1*6,  unless  part  of  the  iron  is  sesfj^iioKjd. 

The  epidoU  pteudioinorph  of  the  same  locality  (anaL  19)  gives  the  oxygen  ratio  of  epidole 
1:2:8.  The  crystals  occur  imbedded  in  undite.  ForcUiammer  has  described  other  epidole 
pseudomorphs  afler  scapolite  from  Arendal,  which  are  albite  externally  and  epidote  within. 

Gabbbonite  of  Schumacher  (Verzeidm.,  1801)  is  referred  here  by  Siemani^  who  obeerrea  that 
there  are,  in  the  Eoole  des  Mines  at  Paris,  crystals  of  it  of  the  form  of  soapoUle  (This  Ifln.,  608, 
1854).  Sdiumacher  describes  it  as  bluish-gray,  inclining  to  leek-green ;  also  grayish  mountain- 
green ;  lustre  feeble ;  fracture  smooth  like  that  of  flint;  G.= 2*947 ;  having  some  reswnWanoa  to 
gabbro.  The  bluish-gray  variety  fixnn  the  Kenlig  mine  near  Arendal,  with  Made  hombfende 
and  caldte,  and  the  other  frt>m  Fredericksvftm,  Norway,  in  syenite. 

The  kaoiin  fcom  Malsjo,  anaL  24,  is  a  reddish-yellow  day-like  mass,  retaining  something  of  the 
crystalline  form  of  scapolite ;  G.=2*l.  The  composition  oorresponds  to  1  of  alumina  to  2  of  aUioa. 
For  another  kaolin  see  under  EniBBRarrB  (Passauite). 

SteaUiic  pseudomorphs  occur  at  Newton,  N.  J.,  and  Arendal  in  Norway.  A  siUeetma  scapoHts 
of  Pargas,  of  a  gray  color,  in  limestone,  contains  92*71  p.  c.  of  silica.  AOrile  is  announced  by 
Tschcrmak  as  occurring  psoudomorphous  altar  scapolite. 

p6tudo- Scapolite  of  N.  Nordenskiold  (Bidrag  Finl.  Min.,  66,  1820)  is  wemerite  altered  to  pyrox- 
ene. The  crystals  are  large  and  contain  crystals  of  pyroxene,  which  are  most  abundant  toward 
the  exterior;  from  Simonsby,  near  Pargas. 

300.  EEEBSRQITE.  Scapolite  (fr.  Arendal)  pt.  Wemerite  (fr.  Arendal)  pt  [Syn.  under 
Wkrxerite.]  Sodait  (fr.  Ilesselkulla)  Ekeberg,  Afh.,  ii.  153,  1807.  Natrolite  of  HesselkuUa 
Wollasion.  Ekebergite  Berz.y  Arsb.,  1824,  168.  Ekebergit,  Porzellanspath  (fr.  Passau)  J.  If, 
Fiiclis,  Denkschr.  Ak.  Munchen,  vii.  66,  1818,  Tasch.  Min.,  xvii.  94,  1823.  Porzellanit  v.  Kdb,i 
Taf.,  52,  1853.     Passauit  Naumann,  Min.,  306,  1855. 

Tetrajjonal.  Like  wenierite  in  form  and  cleavage.  Also  compact,  or 
finely  columnar  massive. 

Il.  =  5'5— 6.  G.  =  2'74.  Lustre  vitreons,  somewhat  pearly  or  greasy. 
C\>lor  wliite,  gray,  greenish-white,  bluish,  reddish.  Transparent  to  sub- 
translucent. 

Oomp.— 0.  ratio  for  %  S,  §1=1  :  2:  4*6;  formula  (i(Ca,S'aH^Xl)'§i»+8Si;  or  else  with 
half  the  excess  of  silica  (or  U  Si)  basic;  =,  if  Ca  :  Ka=3  :  1,  Silica  51*7,  alumina  26*3,  lime  161, 
soda  5-9=lo0;  if  Ca  :  jsa=2  :  1,  Silica  51-7,  alumina  263,  lime  14*2,  soda  7'9=100. 

Analyses:  1,  Honnann  ( J.  pr.  Ch.,  xzxiv.  177);  2,  Wolff  (Inaiig.  Diss.,  Berlin,  1843,  Ramnv 
Min.  Ch.,  719);  8,  Hartwall  (lierz.  Jaliresb.,  iv.  165);  4,  Wolff  (1.  c);  6,  v.  Rath  (Pogg.,  xc  82, 
288);  6,  Wolff  0.  c);  7,  Damour  (L'lnstitut,  1862,  21);  8,  v.  Rath  (L  c);  9,  Fuchs  (L  c.);  10,  ▼ 
Kol)ell  (J.  pr.  Ch.,  i.  89);  11,  Schafhautl  (Ann.  Ch.  Pharm.,  xlvi.  340): 

Si        £1       Fe      %      Oa       ^a      &       ]Q[ 

1.  Hessellkulla  6102    26*86    2*73    0*87     1329    4*64    082     ^,  iJfn  0-26=100  H 

2.  •♦         gyK-gn.  4926    26-40    0-64     14*44    614    0*66    0-69=98-12  Wdtt 
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Si 

£1 

Fe 

Ag 

Ca 

jTa 

t 

tL 

X  Pargas     ■ 

49-42 

25-41 

1-40 

0-68 

15-69 

6-05 

1*46=100  Hartwall. 

4.  MalfljOy  pmky  mass. 

49-88 

27-02 

0*21 

0-85 

12-71 

7-59 

0-87 

0-77  =99-90*  Woltt 

5.      ''      whiit 

50-04 

25-68 

1-06 

12-64 

5-89 

1-54 

2-50=99-35  Rath. 

6.  Arendal,  ywK'W, 

50-91 

25  81 

076 

0-58 

18-34 

7-09 

0-85 

0-41=99-74  Wolff 

7. 

50*30 

25-08 

14-08 

6-98 

1-01 

3-25=99-70  Daraour. 

8.  Gouveraeur 

52-25 

23-97 

0-78 

9-86 

8-70 

1*73 

1-20=98-49  Rath. 

9.  Passau,  FassauHe 

49-30 

27-90 



14-42 

5-46 

0-90=97-98  Fucha. 

10.        **               " 

60-29 

27-37 



13-53 

6*92 

0-17 

=97*80  KobelL 

11.        "               ** 

49-20 

27-80 

— — 

15-48 

4-53 

1*23 

1*20,  CI  0*92=99-65  a 

•l-86p 

.  0.  of  eurboiuto  of  lime  nmorad. 

Anal.  La.-2-80:  2 

.  G.=2- 

735:4, 

a.=2- 

628:  5 

,a.=2-658:  ( 

5,a.= 

2-712:  8,  G.=2-683:  9 
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TheiNUMtttte  (Poroellanspath)  has  the  O.  ratio,  in  anaL  1,  1 :  2*4 :  4-8;  in  2,  1 :  24  :  4*9 ;  in  3, 
1  :  2*2  :  46.  But  a  slight  change  in  the  bases  would  make  the  last  1:2:4-5;  and  it  is  probable 
that  the  mineral  is  an  altered  ekebergite.  Fuchs  made  the  prisms  probably  about  92^^,  and  so 
also  did  Schaf  hautl  But  Descloizeaux  has  found  that  it  has  but  one  optlod  axis— a  negative 
one — and  this  decides  it  to  be  tetragonal  in  crystallization.  Its  colors  are  white  to  yellowish, 
bluish,  and  gra3i8h-white.    The  crystals  are  coarse,  and  irregularly  grouped  or  single. 

Pyr.,  etc — In  the  closed  tube  yield  a  small  amount  of  water.  B.B.  whitens 'and  fuses  with 
intumescence  to  a  blebby  glass.    Imperfectly  decomposed  by  muriatic  acid. 

Obs. — From  Hessellkulla  and  Maisjo  in  Sweden ;  Arendal  in  Norway ;  Pargas  in  Finland,  in 
limestone ;  Gouverneur,  St.  Lawrence  Co.,  N.  Y.,  in  limestone,  with  apatite  and  sphene,  in  short 
thick  crystals  sometimes  several  inches  in  diameter. 

The  pasijauite  is  fVom  Appenzell,  near  Passau,  in  Bavaria. 

Alt. — The  passauite  is  the  source,  by  its  alteration,  of  a  large  bed  of  porcelain  earth  or  kao* 
lin.  Part  of  the  kaolin  has  the  prismatic  form  of  the  passauite.  Fuchs  found  in  one  of  his  analy- 
ses Si  4606,  ^  32*00,  Pe  0*90,  Ca  074,  tL  1800,  undecomposed  mineral  2-96=9966;  in  an- 
other Si  43-65,  3tl  35-98,  Fe  100,  C^  0  83,  fl  18-50=99-91.  Opal  occurs  in  the  kaolin  as  one 
result  of  the  alteration.  ^ 

Pabalogite  K  Nordensk.  (Bull  Soc.  Nat.  Moscow,  xxz.  221,  1857).  Has  the  form  and  angles 
of  scapoliie  (Koksch.  MiD.  Russl,  iii.  187),  and  is  probably  altered  ekebergite.  Colors  white, 
bluish,  reddish-blue;  G.= 2*665.  The  crystals,  afler  action  of  acids,  are  full  of  worm-like  holes, 
owing  to  the  separation  of  the  carbonate  of  lime  present.  Analysis  afforded  Si  44*95,  t^I  26*89 
liln  tr.,  Mg  101,  Ca  14  44  [fsa  10*86],  ign.  1*85=100.  No  potash  was  found.  B.B.  easily  fusi- 
ble. The  0.  ratio  for  li,  K,  Bi  is  1 :  3  :  6 ;  but  supposing  a  loss  of  part  of  the  bases,  it  may  have 
been  originally  a  true  ekebergite.  From  the  lazulite  locality  near  Bucharul  in  Siberia,  in  the 
L.  Baikal  region. 
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SeaccMf  Pogg.,  Erg&nz.,  liL  478,  1852. 


Tetragonal.  Closely  resembles  meionite  in  its  crystals.  Observed  planes : 
O,  /,  i-i,  i-2, 1.  Oa  l-i=156°  6' ;  a=0'4A30  ;  1  A  1=135°  56'  and  64°  8', 
Scacchi :  135°  58',  Kokscharof.  Cleavage  as  in  meionite.  Crystals  quite 
small.     Unknown  massive. 

H.=:5'5— 6.  G.= 2*623,  v.  Rath.  Lustre  vitreous.  Colorless  to  white. 
Transparent  to  translucent. 

Oomp. — 0.  ratio  for  %  S,  j^i=l :  2 :  5^;  or,  for  bases  and  8iUca,=l :  If;  formula,  (i(Ca,  iS'a)" 
-hf  Xl)'»Si'+2iSi;  or  else  with  half  the  excess  of  silica  basic;  =,  if  Ca:  Na=l :  1,  SiUca  56-2, 
alumina  24*0,  lime  9*9,  soda  1 0*9= 100.  The  analyses  agree  about  as  well  with  the  0.  ratio  1:2:5^. 

Analysis :  v.  Rath  (Pogg.,  cix.  254) : 

Si  54-70        3tl  23-80        fig  022        Oa  877        fTa  9-83        fe  2*14,  ign.  013=99-59. 

P3rr.,  etc. — ^B.B.  fuses  easily,  but  with  less  intumescence  than  meionite.  Kot  acted  upon  by 
muriatic  acid. 

Obs. — Occurs  on  Somma,  like  the  meionitO;  but  is  associated  with  feldspar  instead  of  calcite. 
Kamed  fh>m  /lei^cuy,  greaieTf  the  axis  of  the  prism  being  A  little  longer  than  in  meionite. 
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302.  DIPTRX2.  Schorl  blanchfttre  de  Maul^on  (Pyrenees)  (disooY^d  hj  Gfllet-Laanioiit  in  lt84^ 
LeucoUte,  Delamtlh,,  Sciagr.,  I  289,  it  401,  1*792.  Dipyre  H,,  Tr.,  iii  1801.  Solmiolsstem  We%, 
Ste£  Orykt,  i  411,  1811.  Couseranite  CharpenHer^  Ann.  Ch.  PhyB.,  mil.  280,  1828.  OoB 
zeranite.     Prehnitoid  Blomstrand,  (£(V.  Ak.  Stockh.,  1854,  297. 

Tetragonal.  Form  and  cleavage  same  as  for  wemerite  and  meionite. 
Crystals  small  or  large,  single  or  grouped.     Sometimes  colmnnar. 

1I.=5— 5*5.  G.= 2*646.  Lustre  vitreous  to  somewhat  pearly.  Colore 
less,  whitish,  yellowish,  greenish,  and  sometimes  reddish ;  opaque  white. 
Transparent  to  subtranslucent. 

Dipyre  occurs  in  rather  coarse  crystals,  often  large  or  stout,  and  rarely  columnar,  in  metimoi^ 
phic  rocks,  while  marialUe  is  found  only  in  very  small  coloriessor  white  crjnfftals,  in  igneoiis  rooks, 
and  contains  more  alkali.    Prehnitoid  is  similar  to  dipyre. 

Oomp.— 0.  ratio  for  R,fi.Si=l:  2:  6;  formula  (i(iCa-hi]^a)*+fXl)'Si"+6Si=,  if  Ca:  Sa 
=  1:1,  SiUca  58*3,  alumina  22*6,  Ume  9*1,  soda  lOU 

Analvses:  1,  Yauquelin  (Haii/s  Tr.,  iiL  1801);  2,  Delesse  (0.  R,  xyilL  994,  1844);  3,  Damoar 
(L^Instftut,  IG,  1862);  4,  Pisani  (Descl  Min.,  l  227);  5,  Blomstrand  (CEff.  Ak.  Stockk,  1864): 

Si      ^       An   fig     Oa    ]$ra    &      'A 

t,  Dipyre  60       24 10  4  2=100  Vauq. 

2.  "      Libarens  65*6    248   ■ 90  9*4    0*7   =99*4  Delessa. 

3.  "      Pouzao     66-22  23-06 944  768  090  2-41 =9970 Damonr. 

4.  ''      Libarens  6669  2268  089  0*49     6*85  8*65  0-78  4-56=101-08  PiaanL 

6.  Prehnitoid  66*00  22-46  018  0-86    7*79  1007  0-46  1-04,  te  1-01=99-3«BL 

P3rr*)  etc. — B.B.  Aises  with  intumescence  to  a  white  blebby  glass.  Some  spedmena  are  phos- 
phorescent when  heated.    Imperfectly  decomposed  by  acids. 

Oba. — From  the  region  of  the  Hautes-Pyrenees,  in  g^nular  limestone :  at  Pouzac^  near  Bag<> 
neres-de-Bigorre,  with  a  white  uniaxial  mica;  near  Libarens,  about  a  mile  and  a  half  from  llanleon, 
with  mica  or  talc;  at  the  baths  of  Aulus  in  the  Dept.  of  Ariege;  in  a  black  schist  on  the  right 
bank  of  the  Les,  near  Luzcnac,  Ariege ;  in  the  vicinity  of  Loutrin,  near  Angoumer,  in  blodcs  of 
granular  limestone,  with  pyrite,  sphcne.  The  prehnitoid  is  fh>m  a  locality  between  Kongsbeig 
and  Solberg  in  Sweden,  with  coarsely  crystallized  hornblende ;  its  hardness  is  stated  by  Blom- 
strand to  be  7,  and  Gr.=2*50. 

The  name  dipyre^  from  Jif,  twice^  and  irvp^fire^  alludes  to  the  two  effects  of  heat, /itftion  and j}Ao»> 
phorescence.    Prehnitoid  refers  to  a  resemblance  to  prehnite. 

Alt. — Dipyre  undergoes  very  easy  alteration,  much  easier  than  wemerite,  and  this  it  probably 
owes  to  the  large  percentage  of  soda.  At  all  the  localities  the  mineral  occurs  to  a  large  extent  in 
a  crumbling  state.     Some  of  it  appears  to  be  changed  to  a  kind  of  greenish  leuditenbergite. 

Couseranite  appears  to  be  the  same  mineral  in  an  altered  form.  It  occurs  in  the  same  region, 
and  the  dipyre  may  be  seen  passing  into  oouseranite.  Its  square  prisma  are  usually  rough  or 
rounded  exteriorly,  and  bluish-black  or  grayish-black  to  deep  black  in  color,  but  sometimes  whit* 
ish  and  blackish  on  the  same  specimen.  It  is  often  soft  and  fragile.  Charpentier^s  mineral  canks 
from  the  department  of  Ariege  (formerly  Couserans).  Analyses :  1,  Dufr(^oy  (Ann.  d.  M.  IL 
iv.  327) ;  2,  PUani  (DescL  Min.,  I  234) : 


Si 

& 

te 

% 

Oa 

iSTa 

i. 

a 

1. 

52-37 

24-02 

1-40 

11-86 

3-96 

6*52 

=98-56  I>uflr. 

2. 

68-33 

20-20 

1-90 

7-20 

0-99 

0-76 

8-82 

2'85=100*55  Pisani 

Pisani's  analysis  was  made  on  large  square  prisms  fh>m  Pouzao.  It  has  the  composition  of 
agalmatolite.    Both  of  the  analyses  indicate  the  alteration  by  the  amount  of  potash  preeent. 

Other  localities  are  near  Bagn^res-de-Bigorre ;  at  Sentenac  near  Seix,  Ariege,  in  hard  Hme* 
stone.    An  orthodase  of  the  region  has  sometimes  been  mistaken  for  couseranite. 

303.  MAHTATiTTB.    v.  Rath,  Za  G.,  xviiL  635,  1866.    [Not  Marialite  of  ByUo.] 

Tetragonal.     Closely  resembles  meionite  in  its  crystals.    Form  like£ 


UKIBILICATES.  ,  327 

288,  except  that  O  is   preaent,  and   3-3   are   wanting.     1  A  1=136°  0', 

nearly. 

H.=5-5— 6.  G.=2-626;  but,  allowing  for  impurity,  2-530.  Lustra 
vitreous.     Colorless,  or  white.     Transparent  to  translucent. 

Oomp. — O.  ratio  Tor  ^  B.  Si=l  :  2  i  6,  like  dipTra;  but  hariiig  the  aJkaliea  andlimo  in  the 
ratios  :  1  Instead  of  1  :  1.  Formula  (i(iSi+iSa)'+|ail)*gi"-t-3  Jii=9iliea  583,  aliunintt  22'3, 
lime  6-0,  soda  13-4  =  100.  Or  perhaps  ratio  I  :  3  r  Hi  which  gives  silica  B2-1,  alumina  iO-2,  linw 
&  i>,  soda  12-2,  agreeiug  better  with  ths  analjaia.  Aaaljsis:  v.  Bath  (L  c);  la  is  the  auaJ^sii 
with  Fs  remored  as  [oized  mognelite ; 

ft  Si  Fe         lilg         Ca         :fla  S 


304.  NBPHHIirrE.  Secbaaeitige  wei^ae  durchsichtige  Bchorlsauler  mit  odarohoe  Fyramida 
an  dor  Spitza,  eta  (&.  Veauviua  (Somma)),  J.  J.  Ferber,  Briefe  aus  WRlachhiud,  166,  1773 ;  = 
Basnltes  crjatallisatus  albus  crystallis  priamatiois  v.  Sum,  Lithoph.,  iL  73,  m5;  =  Soniniite 
Ddamelh.,  T.  T.,  iL  271,  1797 ;  =NepheIine  H.,  Tr.,  iii.  ISOl.  Paeado-sommitc,  Pseudo-nephe- 
liDO  (fr.  C.  diBove),  Fl  Beileime,  J.  de  PiiyST  ii.  4S8,  1^00;  id.,  Tar.  orSommite,  Oelaineth.,  I  c 
Nefetiua,  Cavoliiiite,  SaTinit,  ManL^  CaveUi,  Mid.  Veaur.,  1825. 

Fettatcin  Wera ,  1808,  Klapr.  Beilr.,  v.  178,  ISIO,  Steffsn's  Orykt,  L  472, 1811.  Elieolith  (fr.  Nor- 
way) Klapr.,  Mag,  Gee.  Fr,  BerL,  iiL  48,  1809,  Beitr,,  v,  1J6,  IBIO.  Pierre  grasse  H.,  Tabl, 
6B,  228,  1809.    Pbonito  (fr.  Norway}  DescL  Min.,  L  28B,  1863. 

Hexagonal.  0  A  1  =  135°  55' ;  o=0-839.  Observed  planes :  0;  prisms, 
/,  i-2,  i4 ;  pyramids,  f,  i,  j,  1,  2,  4,  6 ;  2-2,  4r2.  Usual  forms  six-sided 
and  twelve-sided  prisms  with  plane  or  modified  summits.  Fig,  2&2,  sum- 
mit planes  of  a  crystal. 

39! 

0  A  2=117°  18'  /A  1=134  5 

i9a}=147  9  /A  2=152  42 

0  A  i=154°  9'  1  A  1,  p3T.,=139  17 

0  A  4=104  28  1  A  1,  baa.,=88  11 

I A  i-2=150 

Cleavage:  /distinct,  C  imperfect.     Also  massive, 
compact ;  also  thin  columnar. 

K=5-5— 6.    G-.=2-5— 2-65.    Lustre  vitreous- 
greasy;    a   little    opalescent    in    some  varieties.  ^ 
Colorless,  white,  or  yellowish ;  also  when  massive,                VaauTiua. 
dark  green,  greenish  or  bluish-gray,  brownish  and 

brick-red.     Transparent — opaque.     Fracture  subconchoidal.     Double   re- 
fraction feeble ;  axis  negative. 

Var. — 1.  Glaary,  or  Sommite.  Usuallj  in  small  crystals  or  gruns,  with  vitreous  lustre,  flnt 
found  on  Mt  Somma,  in  the  region  of  Vesuvius;  0.=2-68,  b.  TesuTios,  Soheerer;  3637,  ib., 
Breith.  Zlavyne  is  nephelite  f^om  VeauTins,  with  feeble  lustre,  containing,  acuordlug  to  Rammela- 
berg,  12-14  p.  a  of  carbonate  of  lime,  whidi  he  attributes  to  partial  altorstioni  and  Cavoiiniti 
is  of  the  Sams  locality;  it  has  a  siUij  lustre  owing  to  longitu^nal  rifts  within. 
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OZTOEN  OOMPOITNBS. 


Kokscharof  found  the  angle  1  A  1=139*  17';  whence  I^  1=134*  6'  22",  and  a=0-88892€ 
(Min.  EuasL,  M  16n).     Breithaupt  made  /A  1  =  134®  6' ;  Haidinger  134'  8';  Scaoohi  133«^  67 V- 

2.  Eiaolite.  In  large  coarse  caystals,  or  maBsivei  with  a  greasy  lustra  G.= 2*597,  fr.  Miaak, 
Breith. ;  2-66,  fr.  Arkansas,  Smith  ft  Brush.  .      « 

Oomp.-O.  ratio  for  ft,  S,  Si=l  :  3  :  4^.  Formula  perhaps  (]?fa«  i«)*8i*+8*l'Si'+3  &-= 
(i  R«-f  f  Xl)''  Si«H-f  SL  Possibly  7  (i  fi*-Hf  Xl)''  Si»+2  (i  ft»-Hf  3tl)  8i»,  making  it  a  combination 
of  a  unisilicate  and  a  bisilicate.  The  percentage  corresponding  to  either,  is,  if  Na  :  K=:5  :  l, 
silica  44 '2,  alumina  33*7 ,  soda  16*9,  potash  6*2=100. 

Analyses:  1,  Arfvedson  (Jahresb.,  iL  97);  2,  3,  4.  Scheerer  (Pogg.,  xlvi  291,  xUx.  369);  6, 
Gmelin  (Neph.  im  Dolerit,  eta,  Heidelberg,  1822);  6,  Heidepriem  (J.  pr.  Ch.,1.  600);  7,  Moatioelli 
&  Covelli  (Prod.  Min.  Vesuv.,  376,  and  Pogg.,  xi.  470);  8,  9,  Rammelsberg  (Pogg.,  cix.  679,  and 
Min.  Ch.,  662);  10,  11,  12,  Scheerer  (Pogg.,  xlvi  291,  xlix.  359);  13,  14,  Bromeis  (Pogg.,  xlvia 
677);  16,  P.  V.  Pusirevsky  (Koksch.  Min.  EussL,  iii.  78);  Smith  ft  Brush  (Am.  J.  Sci.,  II.  xvi 
371);  17,  J.  P.  KimbaU  (Am.  J.  Sci.,  H  xxix.  66) ;  18,  D.  M.  Balch  (Proc  Essex  Inst,  iv.  6)  • 


Si 
44*11 
44*08 
44*29 
48-70 
48-36 
48*60 
42*91 
88*76 
86*81 


/.  NephdUe, 
1.  Vesuvius 
2. 

3.  " 

4.  Odenwald 
6.        " 

6.  Lobau 

7.  Davyne 
8. 
9.        " 

//  EkBoUU, 

lu.  Fredexicksv'n,  gn.  45*31 

11.  Brevig,  bn.  44*59 

12.  Miask,  whUe  44*30 

13.  "         "  42*61 

14.  "         »*  42*33 
16.  Marienskaja            44*94 

16.  Magnet  Cove,  Ark.  44*46 

17.  Salem,  Mass.  44*31 

18.  "         "  44*32 


33*73 
83*28 
33*04 
82*31 
33-49 
82*33 
33*28 
28*10 
28*66 

82*63 
82*14 
33*25 
33*78 
34*89 
30*29 
80-97 
32*80 
32*69 


^e      Ca 


0-65* 

0*39» 

1*07 

1*60 

1*42 

126 


0*46 
0*86 
0*82 


1-77 
1*82 
0*84 
0*90 
3*55 
2*02 
9*32 
10*33 

0*38 
0-28 
0*32 
0*20 
0*47 
1*15 
0  66 
0*40 
0*59 


^^a 
20*46 
16*44 
14-93 
15-83 
13*86 
14*13 

15-72 
16*86 

16-96 
16-67 
16*02 
14-01 
16*26 
21*80 
15*61 
16*43 
17-02 


]§:      fi 


6*46 

6*10 
6*82 
6*91 
5*95 
1*48 
6*91 
6*60 
5*09 


0*62=98*92  Arfved. 
0*2 1 = 100-32  Scheerw. 
0*21=99*40  Scheerer. 
1*39  =  100-74  Scheerer. 
1*39=101-13  GmeUn. 
0*82,  Iff g  0*1 1  =  100*39  Held. 

=96*89  M.  ft  0. 

1-96,  a  <r.,  C  6*63=99-69  Bamm. 
1-96,  CI  tr,,  C  6*01=100-88  R. 

0-60=100*72  Scheerer. 
2*06=100*69  Scheerer. 

,  Mg  0-07=100*60  Scheerer 

,  i^  0*77=98-13  Brown. 

0*92,  Mg  0-45= 100-77  Brown. 

,  Mg  0  15  =  100*53  Pusir. 

0-95=100*66  a  ftB. 
1-47  =  100*91  KimbalL 
=99*71  Balch. 


'  With  Mn*  O*- 


In  the  last  analysis,  the  mineral,  previous  to  analysis,  had  been  dried  at  150"  C. ;  when  dried  at 
100  C,  it  afforded  1*31  p  c.  of  water.  Traces  of  muriatic  acid,  and  also  of  sulphuric,  were  detect- 
ed by  Scheerer  and  Bromeis;  and  in  one  nepheliue  from  Mt.  Somma  they  found  0*22  of  the  former 
and  010  of  the  latter.  Other  analyses:  of  E.  fr.  Norway,  Scheerer,  Pogg.,  cxix.,  145;  N.  fr. 
Meiches  in  the  Vogelsgeb.,  A.  Knop,  Jahrb.  Min.,  18G5,  680. 

Pyr.,  etc. — B.B.  fuses  quietly  at  3*5  to  a  colorless  glass.     Gelatinizes  with  acids. 

Obs. — Nephelite  occurs  both  in  ancient  and  modern  volcanic  rocks,  and  also  metamorphic  rocks 
allied  to  granite  and  gneiss,  the  former  mostly  in  glass}'  crystals  or  grains  (sommite),  the  latter 
massive  or  in  stout  crystals  (eljjeolitc).  A  doleryte  containing  much  disseminated  nepheliue,  sucli 
as  occurs  at  Katzenbuckel,  near  Heidelberg,  has  been  called  nepJidinophyre  and  nephelindoleryie.  A 
granite-like  rock  found  near  Miask,  in  which  elajolite  replaces  quartz,  has  been  named  mictscyk^ 
from  its  locality.  A  rock  composed  of  orthoclase,  elajolite,  and  sodalite,  from  Ditro  in  Tnmsyl- 
vania,  is  the  ditrayte  of  Tschermak.     The  zircon-syenite  of  Norway  contains  much  elajolite. 

Nephelite  occurs  in  crystals  in  the  older  lavas  of  Sorama,  with  mica,  idocrase,  etc. ;  at  Capo  di 
Bove,  near  Rome  (the  locality  of  the  pseudo-nepfieline) ;  in  the  clinkstone  of  Katzenbuckel,  near 
Heidelberg ;  at  Hamberg  in  Hessia ;  Ausaig  in  Bohemia ;  Lobau  in  Saxony.  Ekeolite  is  found  at 
Brevig,  Stavern,  and  Frederick sviim,  Norway,  imbedded  in  zircon-syenite ;  in  the  llraen  Mts., 
Urals,  along  with  white  feldspar,  brown  hexagonal  mica,  zircon,  pyrochlore,  etc.;  at  Mariens- 
kaja in  the  Tunkinsk  Mts.,  Siberia,  with  graphite,  caucrinite,  zircon.  The  crystal  measured  by 
Scacchi  was  of  the  variety  sommite,  or  daxryne,  occurring  at  Somma  in  a  geode  in  limestone  with 
sodalite  (Pogg.  Erganz..  iii.  478,  1868). 

Elaeolite  occurs  massive  and  crystallized  at  Litchfield,  Me.,  with  caucrinite ;  in  the  Ozark  Mts., 
Arkansas,  with  brook ite  and  schorlomite ;  in  a  boulder,  with  sodalite,  at  Salem,  Mass. 

Named  nepkeline  by  Haiiy  (1801),  from  v€peXT'i,  a  cloud,  in  allusion  to  its  becoming  cloudy  when 
immersed  In  strong  acid;  dcBoliie {hy  Klaproth),  from  /Aai.»i',  oiL,  in  allusion  to  its  greasy  lustre,  the 
variety  having  been  made  a  distinct  species  earlier  by  Werner  (1808),  under  the  German  name  of 
FeUsiein.  The  name  sommite^  derived  from  the  Vesuvian  locality,  given  in  1797  by  Delametherio, 
has  the  priority.  But  Werner  early  adopted  Haiiy's  name,  and  kter  authors  have  all  taken  th« 
same  course. 
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A  iiiineral  firom  Norway,  of  a  jeDowish-brown  color,  called  phoniiBf  la  very  much  like  elffiolite, 
according  to  Deadoizeaux. 

Alt. — Nephelite  or  eUeolite  is  liable  to  ready  alteration,  and  usually  produces  a  zeolite,  as  i?iom' 
soniie.  The  Ozarkiie  of  Sbepard,  according  to  Smith  and  Brush,  is  thomsonite  (q.  v.),  and  its  situa* 
tiou  in  cayitiefl  in  elseolite  shows  that  it  is  a  product  of  alteration.  The  large  amount  of  soda  in 
nephelite  compared  with  the  sihca  iits  it  especially  for  generating  zeolites.  Blum  attributes  berg- 
mannite  to  the  alteration  of  elsBohte  iPogg.,  Ixxzvii.  315,  and  cv.  133). 

GieaeckUt  is  shown  by  Blum  to  be  a  pseudomorph  after  this  species.  It  differs  mainly  in  con 
tuiniug  several  per  cont.  of  water.  It  occurs  in  six-aided  greeniab-gray  prisms  of  greasy  lustre, 
in  Greenland,  haviiij^  0  A  1  =  135**  nearly;  and  also  at  Diana,  in  Lewis  Co.,  N.  Y.,  with  the  same 
angles,  for  the  most  part,  although  tljo  results  of  measurement  vary  between  131  and  139\  The 
crystals  of  Diana  are  hexagonal  in  cleavage ;  yet  the  planes  of  cleavage  are  often  separated  by 
layers  of  a  wuxy  appearance,  without  lustce  or  cleavage.  According  to  Descloizeaux,  the  material 
of  the  crystals  acts  on  polarized  light  like  a  gum  or  colloid,  and  is  evidently  a  result  of  alteration. 
Li^beneritc,  from  the  valley  of  Fleims,  in  the  Tyrol,  is  considered  by  Blum  a  similar  pseudomorph,. 
and  Descloizeaux  sustains  this  conclusion.    See  further  Pinttb,  under  Hydrous  Siucates. 

ElseoUte  has  been  observed  altered  also  to  mica  and  opaL  Davyne  is  regarded  as  altered 
nephelite,  due  to  the  introduction  of  carbonic  add,  as  statcKl  above ;  and  cancrirUte  is  supposed 
U>  have  had  the  same  origin. 


304A.  CANCRINITK   G,  Rose,  Pogg.,  xlvit  719,  1839. 

Hexagonal,  and  in  six  and  twelve-sided  prisms,  sometimes  with  basal  edges  replaced ;  0  A  ^= 
154"  7',  /A  ^=115'  53',  ^Ai=164'  47  ;  also  thiti  columnar  and  massive.  H.=6-6.  G.= 
2*42 —2 '5.  Color  white,  gray,  yellow,  green,  blue,  reddish;  streak  uncolored.  Lustre  sub- 
vitreous,  or  a  little  pearly  or  greasy.    Transparent  to  translucent. 

COMP. — Formula  the  same  as  for  ucphehne,  with  some  ft  C  and  n  £[,  &  of  the  silioate  to  that 
of  the  carbonate  being  mostly  as  3  :  1.  Rose  found  no  water.  Analyses:  1,  2,  G.  Rose  (Pogg., 
xlviu  779);  3,  Pusirevsky  (Koksch.  Min.  RussL,  ill  76);  4,  5,  J.  D.  Whitney  (Pogg.,  Ixx.  431); 
6,  V.  Struve  (Pogg.,  xc.  615);  7,  Pusirevsky  (1.  c);  8,  G.  Tschermak  (Ber.  Ak.  Wien,  xliv.  134); 
9,  Pisani  (Ann.  Ch.  Phys.,  IIL  Ixvii.): 


Ilmen  Mta. 


it 


(( 


§1 

40-69 
40-26 
(f)  35-96 
I.  Litchfield,  yeOow  37  42 
».         "  greenish  37 -20 

i.  Tunkinsk  Mts.         38*33 
7.  "  37-72 

6.  Ditro  87-2 

9.  Barkevig  41*52 


'A\  Ca  ^a  t       C         fi[ 

28*29  706  17-38  057  6*88     =10027  G.  Rose. 

28-34  t)'34  17-66  0-82  638  =ii9-70  G.  Rose. 

29-57  6-68  18-53      5-55  8-70,3Pe,iiin0-19,S0'82=99-50P. 

27-70  3-91  20-98  0-67  5'95  282,  Mn,  Fe  0-86=100-31  Wh. 

27-59  6-26  20*46  6-60  6*92  8-28,  litn,  Fe  0*27  Whitney. 

28*55  4-24  20*37      (C  A  ^)  8-51  =  100  Struve. 

27*76  3-11  21*60     661  4-07=99*86  Pusirevsky. 

80*3  61  17*4       i-2  4*0=99*2  Tschermak. 

2809  4*11  17*16     3-60  6*60=101*07  PisanL 


G.= 2*448,  yellow,  fr.  Litchfield,  Me.,  Whitney;  2*461,  green,  ib. ;  2*489,  rose-red  (anal  8),  fr. 
Ilraen  Mts.,  Pusirevsky;  2  454,  yellow  (anal.  7),  fr.  Tunkinsk  Mts.,  id.;  2*42,  fr.  Ditro  (anaL  8), 
Tschermak;  2-4n4,  fr.  Barkevig,  Pisani  (anal.  9). 

Cancriuite  is  closely  like  nephelite  in  crystalline  form,  and  it  is  probably  identical  with  it  in 
atomic  ratio,  excepting  the  carbonate  and  water,  which  may  be  due,  as  stated,  to  alteration. 
Davyne  is  intermediate  in  composition,  and  differs  only  in  that  it  has  the  carbonic  add  combined 
with  Ume  alone. 

Whitney  found  a  trace  of  chlorine  in  his  analyses.  The  red  color  of  the  Miask  cancrinite  is 
due  to  disseminated  grains  of  hematite,  according  to  Kenngott,  who  also  found  oaldte  in  micro- 
scopic grains,  and  suggests  that  tills  may  bo  the  source  o(  the  carbonic  add  of  cancrinite. 

Pyr,  etc.— In  the  dosed  tube  gives  water.  B.B.  loses  color,  and  fuses  (P. =2)  with  intu- 
mescence to  a  white  blebby  glass,  the  very  easy  Visibility  distinguishing  it  readily  from  nephelite. 
Effervesces  with  muriatic  add.  and  forms  a  jelly  on  heating,  but  not  before. 

Ob& — Found  at  Miask  in  the  Urals ;  of  citron-yellow  color  at  the  Marienskoy  gpraphite  mine  in 
the  Tunkinsk  Mts.,  400  versts  west  of  Irkutsk,  in  a  coarse  granite,  with  zircon,  caldte,  and 
magnetite ;  at  Barkevig,  in  the  liangesund-fiord,  Norway,  whitish  and  pale  yellowish,  with  blue 
sodalite  and  "  bergmaonite ; "  at  Ditro  in  Transvlvania,  pale  flesh-red,  in  the  rock  called  dUroyiA, 
consisting  of  orthoclase,  elifiolite,  and  sodalite  ^maL  8).  In  crystals  and  massive,  with  blue  soda- 
lite,  at  Litchfield,  Me. 
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OXYGEN  OOKFOUNDS. 


Alt^^(Xxmn  altered  to  nttrollte  (fterymoNfitfe):  the  oeiicriiiite,  as  Steoiaim  and  PlMid  obMiTt» 
first  losing  its  translnoence  and  then  passing  to  the  fibrous  oondition  and  nature  of  the  MQUtai 


305.  BODALITB.    Sodalite  (fr.  Gfeenland)  Thomson,  B.  Soa  Ed.  Tt^  t.  867,  leadHdr.  181P 

Fbfl.  ICag.,  zzxyl  S03, 1810. 

Isometric.  In  dodecahedrons,  f.  3 ;  also  4, 5, 10, 11, 14.  Cleava^ :  dode- 
cahedral,  more  or  less  distinct.  Twins:  hexagonal  prisms,  termmaling  in 
13  planes  forming  6  prominent  triangolar  ridges  of  120^,  radiating  from  the 
centre,  and  arising  fiom  a  combination  of  dodecahedrons.    Also  massive. 

a=6-6— 6.  G.=2186— 2-26,  Vesuvius ;  2401, fr.  Scarrupata,  v.  Bath ; 
2-289,  Ural;  2-87,  Greenland;  2*294—2*814,  Salem,  Kimball.  Lustre 
vitreous,  sometimes  inclining  to  greasy.  Color  gray,  greenish,  yellowish, 
white ;  sometimes  blue,  lavender-blue,  light  red.  Subtransparent — ^trans- 
lucent.   Streak  uncolored.    Fracture  conchoidal— uneven. 

CkmiI».Hi^a'+iSl)*3i'+iNaQ=r(f[aVSi*+3^Si*+2KaC!l=Sil]oa  370,  ahimina  81-7, 
soda  19%  sodium  4*7,  chlorine  7-8= 100.  The  name  alludes  to  the  doda.  J.  D.  Wnitnej  suggests 
that  the  blue  oolor  may  be  owing  to  ferric  add  present 

Analyses:  I,  Ekeberg  (ThouiBon's  Ann.  PhiL,  L  1(>4);  2,  Thomson  (I  a):  8,  AriVedson  (Jahresk, 
iL  97);  4,  6,  Bammelsb^(Min.  Oh.,  702);  «,  v.  Bath (Za  G.,  zyiii  621);  7,  Hofinann (F^^  jML 
377) ;  8,  T.  Boro  (Pogg.,  IzxYiii.  413) ;  9, 10,  Whitney  (Pogg.,  Ixx.  481);  11,  J.  P.  Kimball  (Abl  J. 
Sci.,  II.  zzix.  67);  12,  D.  M.  Balch  (Pioo.  Essex  Inst,  8alem,  iy.  4): 


1.  Greenland 

2.  ** 

8.  Vesuvius 
4.        " 


u 


6.        "         gn, 

6.  Scarrupata 

7.  Ilmen  Mis. 

8.  Lamo,  Norway 

9.  Litchfield,  Me. 

10.  '*         " 

11.  Salem,  Mass. 
12. 


t( 


ti 


gi 

86*00 
88*52 
86*99 

38-12 
88-76 
37-30 

38-40 
88-86 
37-80 
37-08 
87-88 
87-54 


32-00 
27*48 
32-69 
81-68 
84-62 
27-07 

82-04 

30-82 

32-88« 

80-93 

32-70 

32-15 


9e     Ca       £ra      a 

0*15     —    26-00  6-76=99-90  Ekeberg. 

1*00    2*7       28*60  3-00,  ign.  2-1=98-80  T. 

56-55»  6-80=100-43  Arfvedson. 

24-37  6-69=100-86  Ramm.,  G.=2-186. 

23-43  2-65=99-36  Ramm. 

16-43  6-96,  fig  0-73,  K  1-19,  Na  4-61,  ign.  8*12= 

101*77  Bath. 
24-47*  7-10=102-33  Hofmann. 
22-03    und.\  K  0-51,  Mg  0-44=98*87  Bora 

23-86     6*97,  K  0-59=101*60  Whitney. 

1-08     25-48     ,  rest  undeL,  Whitney. 

ir.       24-31     6-99=101*33  KimbalL 

-  0-85     18-94    6-45,  Na  4-18=9961  Balch,  G.=2*30. 


4-03     0-43 

0-32 

1-21 


*  With  some  potaali. 


'  Traces  of  Sn,  Mn,  W,  and  Mo. 


*  With  some  Fe'  O*. 


Pyr.,  etc, — In  the  closed  tube  the  blue  varieties  become  white  and  opaque.  B.B.  fuftes  with 
intimiescenoe,  at  3-5—4,  to  a  colorless  glass.  Decomposed  by  muriatic  and  nitric  adds,  with  sep- 
aration of  gelatinous  silica. 

Obs. — Occurs  in  mica  slate,  granite,  syenite,  trap,  basalt,  and  volcanic  rocks,  and  is  ofleu  assod* 
ated  with  nephelite  (or  eUnolite)  and  eudialyte.  With  sanidine  it  forms  a  sodalUe-trachyte  at  Scarru* 
pata  in  Ischia,  in  which  also  occur  augite,  titanite,  and  magnetite  in  crystals.  Found  in  West 
Greenland  in  mica  slate,  along  with  feldspar,  arfvodsonite,  and  eudialyte ;  at  Vesuvius,  on  Monte 
Somma,  in  white,  translucent,  dodecahedral  crystals,  with  pyroxene,  mica,  and  rarely  in  green 
dodecahedrons,  with  cubic  planes,  in  limestone  along  with  idocrase  and  nephellne ;  massive  and 
of  a  gray  color  imbedded  in  trap  at  the  Kaiserstuhl  in  Brisgau ;  also  near  I^ke  Laach ;  in  Sicily, 
Val  di  Noto,  with  nephelite  and  analcite ;  at  Miask,  in  the  Ural,  blue  in  the  granite-like  rock 
called  miascytej  with  elieolite  and  feldspar ;  Sedlowatoi,  in  the  White  Sea,  with  eudialyte ;  in  nodu« 
lar  masses  at  Lamoe  near  Brevig,  Norway,  of  a  lavender-blue  oolor,  with  ekeolite,  wohlerite, 
and  rarely  eudialyte. 

A  blue  variety  occurs  at  Litchfield,  Me.,  massive,  with  distinct  deavage,  associated  with  elaao- 
lito,  circon,  and  canorinite ;  a  lavender-blue,  in  a  vein  in  syenite,  at  Salem,  Mass.,  violet  to  asure^ 
Uue^  with  eladolite,  orthoclase,  biotite,  and  zircon. 
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Bergemann  obtained  for  a  greenish  mineral  having  G.= 2*502,  oocnrrinfir  with  elteolite  at  BreT  g 
in  Norway  (Pogg.,  bcxxiv.  492),  §1  46-03,  Xl  2397,  jf^a  21*48,  CI  7-48,  P  086,  Ca,  Fo  <r.=99-77 : 
it  gives  the  formula  of  anorthite  (oxygen  ratio  1:3:6)  with  an  addition  of  some  chlorid  of  sodi- 
um ;  but  it  may  be  only  an  impure  sodalite. 

Named  in  allusion  to  its  containing  soda. 

Alt — Sodalite  oocurs  altered  to  kaolin,  like  the  feldspars,  and  also  in  conditions  of  partial 
change. 

An  altered  sodalite  from  Greenland  afforded  Bammelsberg  §1  43*20,  %1  82*54,  Ca  8*00,  Jffa  11*42. 
01  /r.,  ^  (by  loss)  9*84,  giving  for  fi,  ^  Si,  H,  the  oxygen  ratio  1:4:6:2;  but  it  is  not  regarded 
by  this  chemist  as  a  distinct  chemical  compound. 

Trolle-Wachtmeidter  found  a  Yesuvian  sodalite  to  contain  (Pogg.,  ii  14)  §i  50*98,  ^  27*64,  ]^a 
20*96,  Gl  1*26=100*84,  which  must  have  been  either  very  impure  or  altered. 

306.  IiAPIS-LAZUIJ.  £<iir^<(po(  Theophr.  Sapphiros  P/tn.,  xxxvii.  89.  Sapphirus  Agric^ 
Foss.,  288,  1546.  Cyaneus,  Lapis  Lazuli  (Lapis  Azul  Arab,,  unde  nomen  Asuri,  aut  Lazuli),  B* 
de  Bootj  Lap.,  273,  1636.  Lapis-Lazuli,  Lazur-Sten,  Jaspis  colore  coeruleo  cuprifer,  WalLj  Min., 
97,  1747.  Lapis-Lazuli,  ou  Pierre  d'Azur,  J^.  TrL  Wall.,  L  186,  1753.  Zeolites  Bloa  (=BlDe 
Zeolite],  Lapis  Lazuli;  CronsU,  100,  1758.  Zcolithus  caeruleus  v.  Bom^  Lithoph.,  L  46,  1772. 
Lasurstein  Germ.    Native  Ultramarine.    Outremer  Fr. 

Isometric.  In  dodecahedrons,  f.  3, 4.  Cleavage :  dodecahedral,  imperfect. 
Commonly  massive,  compact. 

H.=5— 5"5.  G.=2'38— 2'45.  Lustre  vitreous.  Color  rich  Berlin  or 
azure-blue,  violet-blue,  red,  green ;  also  colorless.  Translucent — opaque. 
Fracture  uneven. 

Oomp. — A  sihcate  of  soda,  lime,  and  alumina,  with  a  sulphid  probably  of  iron  and  sodium. 
Analyses  :  1,  Klaproth  (Beitr.,  i.  189) ;  2,  Gmelin  (Schw.  J.,  xiv.  329) ;  3,  Kohler  (Ramm.  Min.  Ch., 
710);  4,  Schultz  (ib.);  6,  Varrentrapp  (Pogg.,  xlix.  515);  6,  v.  Hauer  (Verb.  G.  Reichs.,  1860,  86); 
7,  P.  Field  (Q.  J.  Ch.  Soc,  iv.  331);  8,  Schultz  (L  c) : 

Si       XI     Fe     Ca      Sa      fi       § 

1.  Orient      46*0     14*5    30     17*5      2*0    40,  C  10*0=970  Klaproth. 

2.  "  49       11       4       16  8         ir.     2,  Mg  2=92  Gmelin. 

3.  "  45-33  12-33  212  2356    11*45    035  322,  a  0*42,  3?=98-78  Kohler. 

4.  "  43-26  20-22  4*20  14*73      8*76  5*76,  S  3*16=100  Schultz. 

5.  Bucharei  45*50  31*76    tr.      3*52      909   0*12  6*89,  Fe  0*86.  Ci  0*42,  S  0*95=98*11  Varrentr. 
G.  Ditro        40*54  43*00  0*86     114  [12*54]  1*92 =100  Hauer. 

7.  Andes      66*9     20-0    0*1     10*1 ,  S  2*9  Field. 

8.  "  45*70  25-34  1*30     7*48    1055  482,  S  8*96,  £  1*35=100  Schultz. 

Pyr.,  etc. — Heated  in  the  closed  tube  gives  off  some  moisture ;  the  variety  from  Chili  glows 
with  a  bec'tle-greeu  light,  but  the  color  of  the  mineral  remains  blue  on  cooling.  Fuses  easily  (8) 
with  intumescence  to  a  white  glass.  Decomposed  by  muriatic  acid,  with  separation  of  gelatinous 
silica  and  evolution  of  .sulphuretted  hydrogen. 

Obs. — It  is  usually  found  in  syenite  or  crystalline  limestones,  associated  often  with  pyrite  and 
mica  in  scales. 

Occurs  of  a  deep  blue  color  in  Siberia,  at  Bucharei,  in  limestone,  with  pyrite,  apatite,  and  glau- 
colite ;  near  the  river  Talaja,  and  also  the  Bystraja,  in  the  Lake  Baikal  region,  in  a  crystalline  lime- 
stone containing  mica,  in  syenite ;  also  on  the  Sliidianka  in  the  same  region ;  at  Ditro  in  Transyl- 
vania, in  a  hornblendic  vein  in  syenite ;  in  Persia;  China;  Thibet;  at  Bardaksclian  in  Tartary; 
in  the  Andes  of  Ovalle,  nestr  the  sources  of  the  Cazadero  and  Yias,  tributaries  of  tho  Bio  Grande, 
in  a  granitic  rock.    On  the  banks  of  the  Indus  it  is  disseminated  in  g^yish  limestone. 

The  richly  colored  varieties  of  lapis  lazuli  are  highly  esteemed  for  costly  vases  and  ornamental 
furniture ;  also  employed  in  the  manufacture  of  mosaics ;  and  when  powdered  constitutes  the  rich 
and  durable  paint  called  tUtramarine,  B.  de  Boot  gives,  in  his  work  above  referred  to,  the  method 
employed  for  making  artificial  ultramarine.  An  ultramarine,  chemically  prepared,  equal  to  that 
fh>m  native  lapis  lazuli  in  color  and  permanency,  and  now  extensively  used  in  the  arts,  contains, 
according  to  Varrentrapp, 

Si  46-604,  5  8*880.  3tl  23*304,  Ca  0021,  SFa  21*476,  fe  1-762,  S  1-686,  Fe  1-063,  01  <r.=98*786. 
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307.  HAAmiTS.  iBtialito  (fr.  the  Gamptgnai  ■ndent  Litinm)  Oimnmidi,  in  Kern,  retd  ir 
1803,  before  the  Acad,  de  liuoei  at  Borne,  but  unpublisbecL  Hftayne  Bruuthymrgard,  Schw. 
J^  hr.  i]7, 1807,  J.  d.  It,  xxu  866,  1807.  Auina  Ital,  Seneliaa  L.  A.  Ikcker,  BibL  Univ.,  zM. 
62,  1881,  Begne  lOn.  Paris,  1835 ;  v.  Both.  ZS.  GL,  xyUL  §46^  1866=]l]Brialite  JB^fibcsGi*. 
mondinaottaedricAifecL  /fi|pa(ia; 

Isometric.     In  dodecahedrons,  octahedrons,  etc,  £  8 — 7;    abo  with 

planes  8,  8-8.    Cleavage:  dodecahedral  distinct    Twins:    composition- 

293  face  octahedral,  as  ia  £  293, 

parallel  to  all  the  planes  1  -  and 
f.  294.  parallel  to  one  plane, 
with  laces  of  the  dodecahe- 
dron. Commonly  in  rounded 
grains  often  looking  like  crys- 
tals witli  a  ^sed  surlace. 

H.=5-5-6.  G.=2-4— 2-5; 
Lustre  vitreous,  to  somewhat 
peasy.  Color  bright  bine,  sky- 
blue,  greenish-blue ;  aspara- 
gus-green. Streak  sUghtly 
-^I*»»^  bluish  to  colorless.    Subtrans- 

parent  to  translucent.    Fracture  flat  conchoidal  to  uneven. 

Ver^-For  the  mineral  fr.  Marino^  G.=2-833,  GmeUn;  fir.  YesuTius,  G. =2*404,  Baiom.;  fr. 
Melfi,  Q.=2'466,  Scacchi;  fir.  L.  Laaoh,  2*481,  y.  Bath.  The-  white  variety  firom  near  Albano  ia 
Bendme  of  Keeker,  according  to  y.  Bath  (L  q,\  firom  whom  flga.  293,  294,  representiiup  twins  of  it, 
are  taken.  Yom  Bath  remarks  that  the  mineral  analyzed  hj  GmeUn  (Oba.  de  Hauyna,  eia), 
which  has  been  referred  to  berzeline,  was  a  mixture. 

Oomp^i  Sa«+f  Xl)»  Si»+Ca  S=(SaVSi*-h33kl*  Si«+4  6a  g=Silica  82*0,  aluiyuna  27-4.  lime 
9*9,  soda  16*6,  sulphuric  acid  14-2=100.  Analyses:  1,  GmeUn  (Obs.  de  H.,  Heidlb.,  1814, Schw. 
J.,  xiv,  326,  XV.  1),-  2,  Vairentrapp  (Pogg.,  xlix.  616);  3-5,  J.  D.  Whitney  (Pogg.,  Ixx.  481); 
6,  Bammelaberg  (Pogg.,  cix.  677) ;  7,  id.  (ZS.  G.,  xil  278) ;  8,  v.  Rath  (ib.,  xvL  84) ;  9,  v.  Rath  (ib., 
xviiL  547) : 

Ca 


Albana 


1.  Marino 

2.  Niederm'g 


It 


Si 

36*48 
85-01 

33*90 
84*83 
32-44 


3. 
4. 
6.  Mt  Albano 

6.  Vesuvius  (f)  34*06 

7.  Holfi  34*88 

8.  L.  Laach    (})  33*11 

9.  Berzeline         32-70 


i!^l 

28*87 
27*41 

2807 
2851 
27-76 
27*64 
29*34 
27-86 
28*17 


116 


0*31 


Mg 


STa        t        It 


5 


tr. 


1*05 


0*70 
0*22 


1200 
12-55 

7-60 

7-28 

9'9G 

10*60 

6*54 

11-70 

10*86 


912 

19-28 
18*57 
14*24 
11-79 
14-47 
15*39 
11-13 


16*65  [8*45]*  12-39  Gmelin. 

6-2       12*60,  Fe  0*17,  CI  0*58, 

S  0-24=98*34  r. 

12-01  =  100*73  Whitney. 

12*13=101*58  Whitney. 

2-40    12-98=99-77  Whitney. 

4-96    ll*25=ln0-3O  Ramm. 

3*76     11*08,  a  ^^.  =  99*77  R. 

1-12     0*20     12-54,  C10-33=10301R. 
4*64     0-48     12*16,  01  0*66,  Na  0*43 

=  101-21  R. 


'  H,  S,  and  Iom. 


The  hauynite  firom  Niedermendig,  according  to  Whitney,  corresponds  in  composition  to  2  hauy- 
nite+1  nosite. 

Pyr.,  etc, — In  the  closed  tube  retains  its  color.  B.B.  in  the  forceps  fuses  at  4  5  to  a  white 
glass.  Fused  with  soda  on  charcoal  affords  a  sulphid,  which  blackens  silver.  Decomposed  h\ 
muriatic  acid  with  separation  of  gelatinous  silica. 

Obs. — Occurs  in  Uie  Vesuvian  lavas,  on  8omma ;  at  Melfi,  on  Mt  Yultur,  Naples,  hi  a  kind  of 
lavs  called  Haiiynophyr,  a  black  to  brown  rook  containing  the  haiiynite  disseminated  through  it 
of  black,  green,  blue,  red,  and  brown  colors,  and  also  white,  and  sometimes  red  inside  and  blue 
outside ;  in  the  lavas  of  the  Gampagna,  Rome,  and  also  in  the  peperino  of  Mnrino  and  Lariccia 
near  Albano,  of  sky-blue,  bluish-green,  and  sometimes  opaline,  also  white  {beneline);  in  basalt  at 
Niedermendig  and  Mayen,  L.  Laach,  in  a  tracbytic  rock ;  at  Mt.  Dor  in  Puy  de  Dome :  at  St 
Miohaera,  Asorea. 
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Named  after  the  crystallographer  and  mineralogist  Hauj. 

Alt. — The  variatioDS  iu  the  analyses  as  to  water  present  show  a  tendency  to  hydration  and 
o  other  changes  in  the  mineral. 

iTTyEBiTE  Chnelin  (Schw.  J.,  xxxvi.  74,  1822) ;  Skolopsitb  v.  KobeU  (Gel  Anzeig.,  xxviii.  638, 
1849).  Rammelsberg  has  shown  (Ber.  Ak.  Berlin,  1862,  1864)  that  ittnerite  and  skolopeite 
are  probably  altered  hauynite  or  nosite.  Ittnerite  contains  10  to  12  p.  c.  of  water,  and  scolopsite 
varies  in  the  water  from  none  to  10  p.  c  Ittnerite  occurs  in  translucent  dodecahedrous  or  granular 
massive,  with  H.=5'5;  Q-.=2*37 — 2*40;  color  dark  bluish  or  ash-gray  to  smoky  gray;  lustre 
resinous,  and  comes  from  Eaiserstuhl  near  Freiberg,  in  Brisgau,  Sasbckih,  and  Endingen. 

Scolopsite  occurs  granular  massive;  H.=5;  Q.=2'53,  color  grayish-white,  to  pale  reddish* 
gray,  and  is  from  Kaiserstuhl,  and  occurs  in  the  same  rock  with  ittnerite  (Fischer,  Ber.  Qes. 
Freiburg,  1862). 

Analyses:  1,  Qmelin  (Ic);  2,  J.  D.  Whitney  (Fogg.,  Izx.  442);  3,  Bammelsberg  (Ber.  Ak. 
Berlin,  1864,  171);  4,  v.  KobeU  (L  c.);  5,  Rammelsberg  (L  c,  il  1862,  245);  6,  id.  (ib.,  1864,  172): 


1. 
2. 
8. 
4. 
6. 
6. 


mnerUe 

II 

u 

Scolopsite 


u 


Si 

84-02 
35-69 
87-97 
44-06 
84-79 
38-60 


28-40 

2914 

8O-50»» 

17-86 

21-00 


Pe 
Q-62 


2*49 
2-70 


19-29 


Ag 


0-76 
2-28 
2-67 
1-80 


Ca 

7-27 

6-64 

3-42 

16-84 

16-10 

12-21 


Sa 

1215 
12-57 
7-89 
12-04 
11-96 
10*84 


1-66 
1-20 
1-72 
1-30 
2-80 
2-18 


10-76* 
[9-83] 
12  04 


With  H  8. 


8-29 
[10  25] 

b  WithaUtUeFe'O*. 


5  01 

2-86  0-73=98-36  Gmelin. 

4-62  1'25=100  Whitney. 

4-01  0-62=98-93  Kamm. 

4-09  0-56=100-97  Kobell. 

4-39  1'36=100'05  Bamm. 

3-56  1-27  =  100  Bamm. 


Scolopsiie  was  named  from  vKoXoxf/^  a  spUnUr^  fh>m  its  splintery  fracture. 


308.  NOSmS.  In  ripis  (L.  Laach)  lapillos  elegantiores  et  sapphires  teperire  est,  Frtherua^ 
Orig.  Palatinarum,  iL  36,  1612.  Spinellan  Noat,  Noggerath*s  Min.  Stud.  Gteb.  Niedderrhein,  109, 
J.  de  Phys.,  Ixix.  160,  1809.  Spmellan,  Nosian,  Klapr.^  Breitr.,  tL  371,  1815.  Hauyne  pt  No* 
sean,  Nosin,  some  anihors. 

Isometnc,  like  haiiynite.     In  dodecahedrons.     Often  granular  massive. 
H.=5'5.     G.=2*25— 2*4.     Color  grayish,  bluish,  brownish ;  sometimes 
black.     Translucent  to  nearly  opaque. 

Oomp.— (i  ]5fa8  +  f  Xl)«  Si«4-1  l?ra  §=(^a«)«  Sx^  +  S  Xl«  §18  +  2  Sa  S=Silica  36-1,  sulphuric  acid 
RO,  alumina  31*0,  soda  24-9  =  100.  A  little  chlorid  of  sodium  is  also  present ;  ratio  of  chlorid  to 
sulphate  about  1  :  10- 

Analyses:  1,  2,  Bergmann  (Bull.  Sci.,  1823,  iii.  406);  3,  Yarrentrapp  (Pogg.,  xlix.  515);  4,  6, 
J.  D.  Whitney  (Pogg.,  Ixx.  431);  6-9,  v.  Rath  (ZS.  G.,  xvi.  86): 

s 

iln  1  •00=99-11  Bergm. 
Jin  0-60=99-59  BerguL 
=99-22  Varrentrapp. 
=  100-34  Whitney. 
=  100-99  Whitney. 
fc  0-34=100-48  Rath,  G.= 

2*281 
=  100-64  Rath,  G.= 2-299 
=  100  Rath,  a..— 2-386. 
=100  Rath,  a.=2-399. 

Klaproth,  m  his  analysis  (Beitr.,  vl  876^  obtained  8l  43-0,  3kl  29-6,  Pe  20,  Oa  1-5,  ^&  19-0,  8 
1-0,  Il  2-5=98-5. 

Pjrr.,  etc. — B.B.  Uke  hauynite.    Gelatinizes  in  adds,  yielding  no  sulphuretted  hydrogen. 

ObB.--From  near  Andernach  on  the  Rhine,  at  Lake  Laadb,  in  loose  blocks  consisting  laroeh 
of  a  glassy  feldspar,  with  mica,  magnetite,  and  oocasionally  zircon,  occupying  cavities  in  the  mi* 
spar,  in  unall  grains  or  crystals ;  idso  found  at  Bieden  and  Yolkersfeld  in  a  Idudte  rook. 

Named  after  K.  W.  Nose  of  Brunswick. 


gi       £l 

Pe 

Oa    l^a         &      a        S 

1. 

L.  Laach 

1 

88-50  29-25 

1-67 

1-14  16-56 8-16, 

2. 

(t 

87-00  27-50 

1-28 

8-14  12-24 11-56, 

3. 

i( 

85-99  32-57 

006 

112  17-84     1-85  0-65     9*17  = 

4. 
5. 

36-52  29-54 
36-53  29-42   ' 

0-44  ■ 

109  23-12)           0-61  ^''•^^^ 
1-62  22-97  P^'  "**^  (7-13: 

6. 

u 

dk.  bn,  36-72  29*08  ' 

0-76 

1-20  28-33     0-83  0-71     7*52, 

7. 

u 

hh-gy. 

36-69  28-45 

0-47 

0-63  28-90     215  1-05     7*30: 

8. 

u 

gnh. 

36-46  29-61 

0-91 

2-37  20-60     2*02  0*70    7*34: 

9. 

tl 

clear 

36-87  26-60 

0-28 

405  20-75     0-87  1-08  10-00: 
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809.  y-Witiit**!-  Weiflse  Gnmaten,  Weiaw  gnmat-fonnige  SchSri-OzyBtanen  (fr.  YesaTiiuX 
J.  J,  /Mer,  Briefe  ant  Wilschland,  166,  17«,  eta,  1778.  Basaltes  albas  polj«dnii  gnnati. 
fbnnia,  eta,  v.  ^bm,  lithopb^  IL  78,  1776.  Bdioil  blano  JFV.  3H  of  Ferber.  Grenate  bianci 
oaldn^  (fr.  YeaaTlus,  where  called  Ooohfo  di  Femioe,  Bome,  etc.)  de  Sausswre^  J.  de  Phjs., 
Til  SI  1776.  (EQ  de  Perdrix,  Greuats  blancs,  alt^r^  par  uDe  vapeur  adde  qui  ayant  disaont  Ic 
for  a  laiaa^  lea  gr^nata  dana  an  ^tat  de  blanchear,  <SSii^  Mia^  L  817,  1777 ;  de  LUh,  iL  830^ 
1783.  Weiaae  Granaten  Hoiffnu,  Bergm.  J.,  464^  474,  1789.  White  Garnet  LeadI  Wmm^ 
Bergm.  J^  1 480,  1791,  Hopfher^  Mag.  N.  Helvet,  hr.  24L  Lendte  A,  J.  d.  IL,  T.  260,  1T99. 
Amphigdne  iZ;  Tr.,  iL  180L 

Isometric.  UBxial  form  the  trapezohedroD  (f.  295V  Cleav- 
age: dodecahedral,  very  impenect.  Surfaces  of  crjBtala 
eveiiy  bat  eeldom  shining.  Often  disseminated  in  grains; 
rarely  massive  granular. 

H.=5-5— 6.  G.=2-44— 2-56.  Lustre  vitreous.  C3olor 
white,  ash-gray  or  smoke-gray.  Streak  nncolored.  Transln- 
cent— opaque.    Fracture  conchoidaL    Brittle. 

Oomp-— 0.  ratio  1 :  3 :  8 ;  It  &i+^\  Si*=:Si]ica  56*0,  aiumiDa  28*6,  potash  2r6=rlOa  Ana^jaes 
1^  Klaproth  (Beitr.,  11  89);  6,  Arfrcdsoii  (AfhandL  1  Fys.,  vL  189);  6,  Avdctjef  (Ptm^  It 
107)*  7-9,  Bammelsberg  (Fogg.,  xcriil  142);  10,  11,  Bischof  (Lehrb.,  iL);  12,  Bammdabei^ 
(Mill!  Ch..  999) ;  13-15,  Bischof  (I  c) ;  16,  Bammelsberg  (Fogg.,  xcriil  160) ;  17-2C^  Biadiof  (L  a); 
SI,  A.  Knop  (Jahrb.  Min.,  1866,  685): 


1. 
8 

8. 
4. 
6. 
6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 


YesuTius 

It 

Pompeii 
Albaao 

Vesuvius 

i( 

II 
II 
<i 

K 
<l 

a 
II 

L.  Laach 
ii 

BoccaMonflna 

II 

II 
II 
ti 

Vogelsberg 


Si 

63-760 

63-60 

64-60 

64- 

56-10 

5605 

56- 10 

50-25 

(3)  56-48 
57-84 
66-49 
57-24 
65-81 
54-36 
66-22 

(f)  56-36 
57-28 
58-10 
66-45 
66-32 

(5)  66-61 


£1       Ca      :&a       &        a. 


24-626 

24*25 

23*50 

23- 

23-10 

23-03 

23-22 

23-26 

23-14 

22-85 

22-99 

22-96 

24-23 

24-23 

23-07 

23*15 

22-44 

22-76 

24-35 

23-99 

22-92 


tr. 

0-32 

0-20 
004 
0-91 


0-23 
0-25 


1-68 


21-360   =99*725  Klaproth. 

2009     =97*84  Klaproth. 

19-60     =97*50  Klaproth. 

22*         =99  Klaproth. 

-  2116     — ,  3Pe  0-y5=101-.30  Arfredson. 
102  20-40     =100-50  Avdejpf. 

0-57  2()-59 =HMr48  Rainmelabcrg. 

0-43  20-04     =100-10  Rammclsberg. 

O-.'iO  19-78     0-5-i  =  l<)0-42  Riimnielpberg. 

«04  12-45     0-59,  Fc  014=100-11  Bischof. 

3-77  15-21      l-48  =  99-S>s  Bischof. 

0-93  18-61 =100(»5  Rammelsberg. 

8-33  10  40     =99-27  Bischof.     G.=2-619. 

3-90  10  52     0-04=99-05  Bischof. 

6-40  13  26      =99-06  Bischof. 

0-25  19  31     0-74,  01003=100-09  Ramm.  G.=2-444. 

1-76  17  12     1-41  =  100  Bischof. 

1-78  17  36  Bischof. 

1-98  17-43  Bischof. 

2-15  17-64  Bischof.  * 

2-95  13  65,  f'o  2-33=100-14  Knop. 


Potash,  regarded  long  as  an  alkali  ezclusivelj  of  the  vegotablo  kinp^om,  was  first  found  among 
minerals  in  ^is  species  by  Klaproth,  whose  earliest  analysis  was  made  in  1796. 

Bammelsberg  does  not  find  the  large  proportion  of  soda  announced  for  some  kinds  hy  Bischod 
According  to  Deville,  the  leucitc  of  the  modem  Vcsuvian  lavas  contain  more  soda  than  that  of 
the  ancient  of  Somma,  the  ratio  of  soda  to  potash  in  that  of  the  lava  of  1855  being  1  :  2*09 ;  in 
the  1847,  1 :  1*67;  and  in  the  Somma,  1  :  8-21.  Specimen  for  anal.  7  is  from  lava  of  1811,  color- 
less, transparent,  G.= 2*480;  for  8,  id.,  in  grains;  for  9,  10,  pure  crystals  from  the  Yesuvian 
eruption  of  Ap.  22,  1845;  for  11,  id.  of  Feb.  10,  1847;  for  12,  id.  of  January,  1857;  for  18,  data 
of  eruption  not  stated;  for  14,  15,  small  crystals,  externally  somewhat  altered;  Ifi,  large,  fragUa 
jellow  crystals,  of  feeble  lustre  and  little  hardness;  17,  the  same;  18-20,  of  different  parts  of 
•ame  crjatals,  18  the  exterior,  20  the  interior,  and  19  an  intermediate  portion. 

S|7  spectral  examination,  Bichter  has  detected  lithia  in  the  Yesuviau  leudte. 
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P3rr«i  etc. — B.B.  infusible ;  with  cobalt  solution  gives  a  blue  color  (alumina).  Decomposed  by 
muriatic  acid  without  gelatinization. 

Obfl. — Leucite  is  confined  to  volcanic  rocks,  and  to  those  of  certain  parts  of  Europe.  At 
Vesuvius  and  some  other  parts  of  Italy  it  is  thickly  disseminated  through  the  lava  in  grains,  and 
tlie  name  iettdiophyr  and  also  amphigenyie  has  been  given  to  such  lavas;  It  is  a  consUtuent  in  the 
nephelin-doleryte  of  Merches  in  the  Vogelsberg  (anaL  21);  abundant  in  trachyte  between  Lake 
Laach  and  Andemach,  on  the  Rhine.  Vesuvius  presents  the  finest  and  largest  crystallizations. 
Near  Rome,  at  Borghetta  to  the  north,  and  Albano  and  Frascati  to  the  south,  some  of  ihe  older 
lavas  appear  to  be  almost  entirely  composed  of  it 

The  leucitic  lava  of  the  neighborhood  of  Rome  has  been  used  for  the  last  two  thousand  years, 
at  least,  m  the  formation  of  mill-stones.  Mill-stones  of  this  rock  have  been  discovered  in  the 
excavations  at  PompeiL 

Named  by  Werner  from  Xct>«<i$,  white,  in  allusion  to  its  color. 

Haiiy's  name,  Amphigent,  is  of  later  date,  and  is  f^om  antpt,  hofh^  and  ytwaw^  io  make^  in  allusion 
to  the  existence  of  cleavage  in  two  directions  (which  is  not  a  fact),  and  to  his  inference  therefrom  of 
two  '*  primitive  forms"  (which  is  only  a  notion  of  his) ;  and  it  has  therefore  the  best  of  claims  for 
rejection. 

Alt — Feldspar,  nephelite,  and  kaolin  occur  with  the  form  of  leucite,  as  a  result  of  its  altera- 
tion. The  glassy  feldspar  pseudomorphs  were  first  announced  by  Scioclii,  and  since  by  Blum. 
The  following  are  analyses  of  altered  leucite:  1,  2,  Rammelsberg  (Min.  Gh.,  647);  8,  C.  Stamm 
(Ann.  Ch.  Phann.,  xcix.  287);    4,  6,  Rammelsberg  (Min.  Ch.,  647);  6,  Bergemann  (J.  pr.  Ch 


ign. 

903= 100  Rammelsberg. 
9*26=100-58  Rammelsberg. 
8-93,  fig  0-57,  Fe  1-35=10116  Stamm. 
Mg  0-27=99*98  Rammelsberg. 

%V''^*°'^^  \  =89-9'  Bammelsberg. 
=  1 00*14  Rammelsberg. 

=55-00  [  =1^^*2^  Rammelsberg. 
Mg  1*22,  ^e  l-98=99-82  Bergemann. 

The  mineral  of  I  and  2  is  white  and  kaolin-like ;  3,  occurs  in  trachyte ;  4,  6,  are  Somma  crys- 
tals, and  A,  under  each,  part  of  same  decomposable  by  muriatic  acid;  B,  part  undecomposable ;  6, 
crystal,  having  H.=5-5,  G.=2-5616. 

No.  3  has  nearly  the  composition  of  aoalcite,  and  was  published  as  of  that  species*.  But  Rose 
(Pogg.,  ciiL  521)  and  others  make  it  an  altered  leucite,  with  the  composition  of  analcite.  1  and 
2  are  nearly  the  same  in  constitution  with  3,  as  Rammelsberg  states.  4,  5,  correspond,  according 
to  Rammelsberg,  to  a  mixture  of  nepheUte  (A  part)  with  glassy  feldspar  (B  part) ;  and  yet  has 
the  composition  of  a  poiash-soda-leucite.  6  has  the  composition  and  reactions  nearly  of  otigodase 
(oxygen  ratio,  1  :  3-1  :  9*4) ;  it  lost  by  ignition  1-22  p.  c. ;  6-97  p.  c.  were  soluble  in  muriatic  acid, 
and  consisted  of  Si  3*c0,  Si  1-60,  ^e  0*05,  Mg  0-u4,  Na  (r.,  t  0-47,  Oa,  Mn  (r. 


Si 

%1 

Oa 

Sa 

t 

1.  Roccfl  Monfina 

53-32 

26-25 

0-66 

8-76 

1-98 

2. 

53-39 

25-07 

0-28 

11-94 

0-64 

3.  Kaiserstuhl 

5402 

22-54 

2-90 

10-13 

0-71 

4.  Vesuvius            (|)  57-87 

24-25 

1*28 

5-72 

11-09, 

4A.        "        decorru 

18*39 

12-11 

0*56 

5-50 

4-10, 

4B.        "        undtc 

39-91 

11*69 

0-40 

0*30 

6-84: 

5.          " 

57-62 

24-72 

0-55 

6*32 

10*93= 

5A.       "        decom. 

24-00 

12*47 

0*71 

5*25 

2-86: 

5B.        "        undec. 

34-78 

11-58 

ir. 

8-64: 

6.  Oberwiesenthal 

60*46 

22-11 



0-52 

13-53, 

FELDSPAR  GROUP. 

The  feldspars  are  characterized  by  specific  gravity  below  2*85 ;  hardness 
6  to  7 ;  fusibility  3  to  5  ;  oblique  or  clinohec&al  crystallization ;  prismatic 
angle  near  120  ;  two  easy  cleavages,  one  basal,  the  other  brachydiagonal,. 
inclined  together  either  90°,  or  very  near  90° ;  cleavage  a  prominent  fea- 
ture of  many  massive  kinds,  and  distinct  in  the  grains  of  granular  varieties, 
giving  them  angular  forms ;  close  isomorphism,  and  a  general  resemblance  in 
the  systems  of  occurring  crystalline  forms ;  twinning  parallel  to  the  clino- 
diagonal  section  and  (?,  ana  sometimes  24  (or  the  corresponding  triclinic 
planes) ;  transition  from  granular  varieties  to  compact,  homstone-Tike  kinds, 
called  felsites,  which  sometimes  occur  as  rocks ;  often  opalescent,  or  having  a 
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play  of  colors  SB  leen  in -a  direction  a  little  oblique  toi-l;  often  aventtirine, 
hmn  the  diesemination  oCmicroecopic  eryetalaOT  foreign eiibiitancesparallei 
for  the  most  part  to  ths  planes  O  and  I. 

The  protoxjrd  bases  are  Hme,  aoda,  potash,  and  in  one  species  bat-jta. ;  the 
seeqoicnyd  only  alumina ;  the  ozys^  ratio  of  the  protoxyde  and  ee»qniox- 
yds  is  conetaitt,  1 :  S ;  while  that  of  the  ulics  and  baaen  variee  from  1 : 1  to 
S  :  1,  the  amount  of  silica  increasing  with  the  increase  of  alkali,  and  becom- 
infferrateet  when  allcaliea  are  the  only  protoxyds. 

1MB  included  species  are  as  foDows : 

OrjVtaUiuitioQ.         0.  ratio  ft,  ^  3l 

dinic  )  :  3  : 4 

"  1:3:8 


Bai7t»-pci(«ib  tUdapw 


Hm  apedea  ■ppew  in  tlw  huIjim  bqrond  to  ifaade  Into  one  another  b^  (rraduni  ti 
but  whMber  thia  !■  the  aotoal  Iktt,  or  mietber  tho  aBemliig  tntiBUians  ( when  not  IVoni  bad  av^\^ 
nea)  ate  dne  to  mlxtarBa  of  dlffktwit  Unda  thraogh  aontemportiiuious  cr^rstiD'uMtion.  is  not  pc>«- 
ItlT^  aaceitaiuad.  Ttaa  latter  la  the  noat  reuonable  view.  It  has  been  shown  bj  Breiiluapt 
alia  othera  tibat  orthocUae  and  aIUte(or  die  jwAnA  and  wda  feldapurslorcor  together  in  inflni- 
teaimal interiamlnattooa  of  ttw  two8pMies.ai]a  tbtttheaoda^tash  vsriot7CGlli-<l;urfAife(p.:'tS4i 


la  of  tiiaae  tbna  oonatituted.    TlUa  atraetnre  la  amMraiit  under  a  maBnifying  power,  and  aJso 

a  apedoMns  are  ezamiiMd  ^  meaiu  of  pcdartted  ligbt    Horeoirer,  Uiese  end  otlicr  feldapan 

veiT  oomnumlj  occur  aide  bjr  aide  or  intercfTatalliced  wbeo  not  iDterlaminaCeri;  as  oUgoalasa  nod 


orthoclaw  la  the  granite  of  Oraom  Summit,  N.  Hatopshlre,  and  Dnnbnry,  Conn. ;  in  obildien  In 
Ueiico;  in  tradiytea  of  other  regtont.  Sniai  facta  ahowthat  fiie  idua  of  iiideBnite  shndinga  be- 
tween the  Bpedes  is  probably  a  taiao  one,  iinoe  the  two  keep  thonieclTcui  diatinin,  and.  In  tin 
perthite  and  aimikr  caaea.  even  to  microacopio  perfection.  Tha^  also  make  manifcBt  Cbal  coiitem- 
ponuieous  nyatallication  Is  a  tme  cauae  in  many  casea. 

Intermediate  varieties  laa;  lUo  com?  through  alteration  under  the  agency  of  infiltrating  watera. 
Water  llltrited  through  powdered  feid^par  of  any  kind  soon  becomes  alkaline  by  takiog  ap 
part  of  the  bases.  Moreover  there  is  a  strong  tendency  to  alteration,  and  t!ie  final  productioD  d 
kaolin,  a  chajige  involving  the  loss  of  all  tiie  proloiyd  baaas,  and  aiao  much  of  the  silica,  the  o^- 
geo  ratio  of  the  siliai  and  alumina  iieing  thus  reduced  to  1 :  1,  from  3 ;  1  in  orthodaae  or  allut^ 
end  l^m  2 ;  I  in  Ubradorite. 

The  species  audesite  la  atill  a  doubtful  one. 

The  play  of  ooiors,  cEpecially  remarkable  In  mncb  labradorlte,  and  occurring  alao  in  aoma 
adularia,  albitc,  and  oligoclase,  indicate?,  accordbg  to  ReuBcb  (Fogg.,  civL  39-i,  cxviiL  2ES, 
cix.  95),  the  existence  of  a  cleavage  structure  of  extreme  delicacy  transverse  to  the  median 
or  bracby diagonal  section.  In  adiilDrla  the  plane  of  this  cleavage  is  perpendicular  to  thia 
eeetion  (or  that  of  the  dinodiagunali;  in  labrndorita  it  is  in  general  more  Or  less  inclined,  and 
diOerentlyin  different  apccimena.  The  play  of  color,  Beusch  observes,  appears  therefore  to  be  that 
of  tlun  plates;  yet  the  linings  nf  what  lie  regards  as  a  cleavage  system  appear  to  be  of  india- 
tinguisbJiblD  minuteness ;  and  altiicugh  the  existence  of  Chin  plates  can  hardly  be  eatablisbed  by 
means  of  the  microscope,  it  ia  proved  by  their  efTects  in  [he  play  of  colore,  nebulous  images  within, 
and  the  pbeuomenaof  iuQeiion  or  diJihictioa  which  result  from  their  regular  grouping.  Iliereqt- 
pearato  tie  no  connection  between  the  inclination  of  the  plane  in  labradorite  and  the  colors  observed. 
The  play  of  colors  is  best  seen  on  a  plate  polished  parallel  to  the  brachy diagonal  section  (t-f),  when, 
OS  Desdoizeam  states,  it  is  turned  to  the  right  or  left  oa  an  aila  etightly  oblique  to  the  face, 
which  extends  toward  the  obtuse  angle  between  the  edges  0/i-t  and  I'/i-l,  and  makeE  an  angle 
of  about  70°  with  the  edge  0/i-i;  and  the  maximum  effect  is  produced  iu  two  positions  sitiiated 
45°  to  S0°  fi^m  one  another,  which  are  unequally  inclined  to  the  face  i-I. 

The  play  of  cobra  is  indepettdent  of  the  d^embated  microscopic  cryatala  of  foreign  sabataneM 
which  oocasioo  the  aventurine  effect. 

The  feldspars  are  intimately  related  to  the  isometric  apedea  of  the  Leudte  gron)!.  Landto 
ta^tf  tba  oxygen  ratio  1 :  9 ;  8,  one  of  the  feldspar  ratios ;  so  that  isometric  leucito,  monodinio  by- 
^^KftH^and  tridinic  andesite  (if  this  apedaa  ia  auatiUuedX  form  a  trimoipbooa  groufL    Bui 
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while  the  Ibnn  of  leucite  appears  at  first  sight  to  be  very  unlike  that  of  the  true  feldspars,  there 
is  actually  approximate  isomorphism.  For  the  monoclinic  aud  triclinic  forms  are  strictly  oblique 
or  clinohedrized  dodecahedrons.* 

If  a  dodecahedron  be  so  placed  that  an  octahedral  axis,  that  is,  the  line  between  the  apices  o! 
two  of  the  trihedral  solid  angles,  is  vertical,  it  is  then  a  six*8ided  prism 
with  trihedral  summits.  If  now  this  axis  be  inclined  8**  6'  in  one  of  the 
diametral  planes  of  the  six-sided  prism,  it  will  have  the  inclination  of  the 
axis  of  orthoclase ;  and  this  8°  ti'  is  the  p^reatest  amount  of  diverpjeuce 
from  the  dodecahudral  angles  that  occurs  in  the  species.  The  planes 
/,  i-i  incline  to  one  another  at  angles  near  120°,  and  correspond  to  the 
6  vertical  planes  of  the  dodecahedron  (as  above  placed).  The  basal 
plane  0  is  also  dodecahedric,  for  0  A  /=  1 22"  16',  and  OAi-i  (dodecahe- 
Iric)— 90®.  The  four  planes  I  are  also  dodecahedric,  as  shown  by 
their  position  and  inclinations.  Thus  ail  the  twdve  faces  of  the  dode- 
cahedron occur  in  the  above  figure ;  they  are  lettered  D. 

Again,  the  planes  i-^  and  1-t,  which  replace  the  edges  between  the 
dodecahedric  planes  /,  i-i  and  1,  1,  with  angles  near  150®,  correspond 
to  planes  of  the  trapezohedron  2-2  (that  truncating  the  dodecahedron, 
f.  14),  and  consequently  the  figure  oontams  six  trapezohedric  planes ; 
they  are  lettered  T. 

Again,  the  planes  2-i  are  cubic;  for  they  make  with  the  dodecahe- 
dric plane  0  the  angle  135°  3',  var3ring  but  3'  from  the  isometric 
angle.  2-t  is  another  cubic  face ;  it  is  inclined  to  7J  a  dodecahedric 
plane,  134'  19',    There  are  present,  therefore,  all  six  faces  of  the  cube;  they  are  lettered  H. 

Finally  the  plane  f-t,  at  the  top  of  the  figure  (and  the  only  remaining  one),  lettered  O,  is  octahe- 
dric,  as  shown  by  its  intersections  with  the  cubic,  dodecahedric,  and  trapezohedric  faces ;  and  also 
by  its  iucUnation  to  the  cubic  face  2-t=124'  51',  and  to  the  dodecahedric  face  7=145°  47',  these 
angles  in  isometric  forms  being  125^  16'  and  144*"  44\ 

It  follows  then  that  the  above  figure  contains  the  dodecahedric  planes  /,  I,  i-i,  0,  1,  1,  with 
their  oppoeites,  or  the  whole  twelve ;  the  trapezohedric  i-h^  i-^,  1-i,  with  their  opposites,  or  six ;  the 
o<:tahedric,  |-i,  with  its  opposite,  or  tioo;  and  the  cubic  2-i,  2-i.  2-i^  or  all  six;  and  no  others.  The 
angles  oiiheobliqiit  cube  are  2-i  A  2-i,  over  O,=90°  6',  2-iA2-t=96°  48'.  iforeover,  the  normal 
apex  of  the  clinohedrized  dodecahedron  is  that  part  of  the  crystal  occupied  by  the  octahedric 
piaue  |-t ;  in  other  words,  |«i  is  normally  the  hasaJL  plane,  and  not  0 ;  and  the  true  inclination  of 
the  vertical  axis  is  S^  6  (the  angle  f-»  Ai-i  being  98    6'). 

Accordingly  the  two  cleavages  in  orthoclase,  parallel  to  0  and  t-i,  are  both  dodecahedric. 
Moreover,  the  directions  of  twinning  are  either  dodecahedric  (parallel  to  t-i,  which  is  the  most 
common,  and  0),  or  cubic  (parallel  to  2-iU 

These  relations  hold  true  also  for  the  triclinic  feldspars,  the  only  peculiarity  in  which  is  that 
the  principal  section  has  slight  lateral  obliquity,  so  that  the  two  cleavage  planes  (dodecahedric) 
incline  to  one  another  93^^  16'  to  94°  16'  instead  of  90^.  G.  Rose,  in  an  article  on  aibite  (Pogg.. 
cxxv.  457),  alludes  to  the  remarkable  fact  that  the  planes  2-i  (see  p.  349),  either  side  of  0,  make 
with  one  another  in  this  species  very  nearly  a  right  angle  (90°  35',  Neumann,  and  90**  4',  Descloi- 
zeaux).  The  fact  is  not  so  surprising  when  it  is  observed  that  the  planes  2-1  are  cubic  faces.  They 
correspond  to  2-i  m  orthoclase. 


310.  ANORTHITB.  INDI ANITE.  Matrix  of  Corundum  (fr.  the  Camatic,  India)  Bo^xm,,  PhiL 
Trans..  1802.  Indianite  Bourn.,  Cat,  60,  1817 ;  Phillips,  Min.,  44, 1823.  Anorthit  (fr.  Vesuv.) 
G.  Rose,  Gilb.  Ann.,  Ixxiil  197,  1823.  Cristianite  (Christianite),  Biotina  (fr.  Vesuv.),  Mont.  <fc 
Gov.,  Min.  Vesuv.,  1825.  Tankit  (fr.  Norway)  Breith,,  Schweigg.  J.,  Iv.  246,  1829.  Thiorsauit 
(fr.  Iceland)  Genth,  Ann.  Ch.  Pharm.,  IxvL  18,  1848;  Thiorsanit  bad  orihogr. 

Latrobite  (fr.  Labrador)  Brooke,  Ann.  Phil.,  v.  383,  1823;  Children,  ib.,  viiL38,  1824=Diploit 
JBreUh.,  C.  G.  Gmelin's  Chern.  Unters.  DipL,  Tiibingen,  1825.  Amphodelit  (fr.  Finland)  N.  Nor- 
densk,,  Pogg.,  xxvi.  488,  I882;=Lbpolit  v.tTbstfa,  Breith.Handb.,  531,  1847. 

Triclinic.     a  :  h  (brach.)  :  c  (macrod.)= 0-86663  : 1 : 1-57548. 


♦  See  a  paper  by  the  author.  Am.  J.  Sci.,  II.  xliv.  406.  The  following  comparisons  will  be  bet- 
ter appreciated  if  the  reader  has  before  him  a  dodecahedral  crystal  (as  of  garnet^  or  a  model  of  the 
form,  so  placed  that  a  trihedral  solid  angle  shall  bo  at  top,  and  one  of  the  faces  of  the  trihedral 
summit  shall  be  inclined  to  the  left.  The  vertical  edge  to  the  left  will  then  correspond  to  the  left 
vertical  line  of  the  figure  of  orthoclase,  that  is,  to  the  edge  I/L 
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O  A  7=110  40 
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Observed  FUnM. 

Cleavage :  O,  i-i  perfect,  the  latter  least  so.  Twins  similar  to  those  ff 
albite.     Also  massive.     Structure  granular,  or  coarse  lamellar. 

H.=6— 7.  G.=2-66— 2-78;  2-70— 2-75, Iceland, Urals, Corsica;  2-T6: 
massive.  Hose ;  2*763,  amphodelite ;  2'668,  indiantte,  Silliman.  Lustre  c 
cleavage  planes  inclining  to  pearly ;  of  other  facea  vitreona.  Color  whit 
grayish,  reddish.  Streak  uncolored.  Transparent — translucent.  FractO 
conchoidal.  lirittle.  Optic-axial  angle  lai^e  ;  one  Lisectrii  positive  ai 
nearlynormal  to  i-x,  the  otlier  negative  and  sensibly  oblique  to  t-t. 

Var. — 1.  AaoTOuit  »aa  dcscrilNH]  th>m  the  ^BBf  efytitals  of  Somma;    ud  chridiaMls  i 

friofine  are  the  same  mlneraL     TK\OTtaial£  in  the  same  from  Icelaad. 

2.  IndianiU  is  s  white,  graTiBh,  or  reddish  granular  anorChite  from  Ini^  first  deicnbed 
1802  by  Count  Bouraoo. 

3.  AiKphod^^  is  a  reddiBh^grsy  or  diu;^  poach-blossom-red  rarioty,  partl?  in  rather  large  a 
lals,  from  Fialand  and  Sweden;  (be  auglo  between  the  two  clearnge  Biirfaces(or  0  a  t-l)ia  M* 
and  Oon  edge  ///'=lie°,  Lepatileot  Breitbaupt  (or,  aa  he  says,  of  von  Joasa,  who  tent  i 
him)  comes  {torn  the  same  region,  and  is  tho  same  Tsriatf ;  some  of  the  cTTStal*  are  1  inches  li 
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LcUrobiU,  from  Labrador,  is  pale  rose-red,  and  closely  resembles  amphodelite.  It  has  thref 
cleavages,  affording,  according  to  Brooke,  the  mutual  iuclinations  98"*  30',  93"  30',  and  91*,  or, 
according  to  Miller,  101"  45',  93'  30'  (=0  A  t-f),  and  109"  (=0  A  /').  Named  after  Rev.  C.  J. 
Latrobe. 

Walmstedt's  "  Scapolite  from  Tunaberg "  is  anorthite,  according  to  G.  Rose  (Kryst.  Ch.  Min., 
83).  / 

Oomp.— 0.  ratio  1:3:4;  (i  fi»  +  f  *1/  Si*=:Silica 43*1,  alumina  36-9,  Ume  200=100. 

Analyses:  1,  Chenevix  (PhiL  Trans.,  1802,  333);  2,  G.  Rose  (GUb.  Ann.,  Ixxiii.  173);  3,  4. 
Abich  (Pogg,  li.  519);  5,  Reinwardt  (Pogg.,  1.  351);  6,  Forchhammer  (Jahresb.,  xx.  xxiii.  284); 
7.  Damour  (Bull  G.  Fr.,  II.  vii.  83);  8,  Waltershausen  (Vulk.  Gest.,  22);  9,  Erdmann  (OSfv.  Ak. 
Stockh.,  fi7,  1848);  10,  Nordenskiold  (Jahresb.,  xiL  174);  11,  Svauberg  (Jahresb.,  xx.  238);  12, 
13,  Laugier  (Mem.  Mus.  d^Hist  Nat,  vii.  341);  14,  G.  J.  Brush  (Am.  J.  8ci,  II.  viii.  391,  with 
corrections  priv.  contrib.);  15,  16,  Hermann  (J.  pr.  Ch.,  xlvi  387);  17,  18,  0.  Gmelin  (Pogg.,  iii 
68) ;  19-21,  A.  Streng  (Jahrb.  Min.,  1864,  269,  B.  H.  Ztg.,  xxiii.  54) ;  22,  Deville  (Ann.  Ch.  Phys., 
IIL  xL  286);  23,  R  H.  Scott  (PhiL  Mag.,  IV.  xv.  618);  24,  Potyka  (Pogg.,  cviii.  110);  25, 
Haughton  (PhiL  Mag.,  IT.  xix.  13) ;  26,  A.  Streng  (Jahrb.  Min.  1867,  536) ;  27,  Rammelabeiv 
(Min.  Ch.,  690): 
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43-34  35-37    


AmpJuxL,  FinL 
"        Tunaberg 

IndianitA,  red 
"         whiU 

(t  u 

Lojo,      LepoL 
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84-5 

38' 
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28*63 
35*0 
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34-53 
34*73 
34*22 
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3*29 
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15*02 
15*00 
15-6 
15-78 
14-94 
10*87 
8-28 
9*79 
16-71 
16-52 
19-11 
17-7 
15*97 
16-85 
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0-31, 
0-39, 

1-85, 
0*60= 
1*00= 
10= 

1*66= 
1*50= 
2-04, 
2-04= 
3  13= 
0*87  = 
6-03= 


0*55 
0*91 

2*83 
0-33 


4*13= 


=980  Chenevix. 

=100*63  G.  Rose. 

=  100*04  Abich. 

=  100*34  Abich. 

=98-1  Reinwardt 

=  101*89  Forchh.    G.=2-70. 

.  augite  0-69  D.     G.=2-75. 

Mn  0-78»=99-96  Waltcrsh. 

:^e  1-36,  uudec  0-57  =  100*19 

Erdmann 

:^e  1-70  Nordenskiold. 

=  100-28  Svanberg. 

=98-55  Laugier. 

97*7  Laugier. 

=  100-84  Brush. 

r  99*69  Hermann. 

=99*54  Hermann. 

Mn  316=102-1 6  Gmelin. 

=98-78  GmeUn. 

=  100*49  Streng.    G.=2-76. 

=  100-84  Streng. 

=98-89  Streng. 

=  100-4  Deville. 

=  100-31  Scott    G.=2-72. 

=  101*01  Potyka.    G.=2  73. 
99*25  Haughton. 
100-01  Streng. 
=  101-19  Rammelsberg. 


with  Ca  O  and  Nl  C         ^  With  Mn'  0*. 


Anal.  23,  granular,  in  dioryte;  24,  with  hornblende  forming  a  rock;  26,  in  dioryte,  G.=2-77 ; 
27,  from  meteorite  of  Juvenas. 

Genth  obtained  in  an  analysis  of  his  ThiorsauUe,  which  is  regarded  as  the  same  mineral  as  that 
of  anaL  6,  ^i  48-36,  M  3069,  l?e  1*37,  Mn  ir.,  Mg  097,  Ca  17*16,  iffa  113,  i.  062=100-20.  The 
Xeurode  feldspar  (anal.  19),  from  a  serpentine  rock,  gives  the  0.  ratio  1  :  2^  :  4,  and  is  hydrous, 
and  had  probably  lost  part  of  its  alumina.  For  an  analysis  of  the  same  by  v.  Rath,  see  Pogg., 
xcv.  653. 

Pyr.,  etc. — ^B.B.  fuses  at  6  to  a  colorless  glass.  Anorthite  from  Mt  Somma,  and  indianite  from 
the  Carnatic,  are  decomposed  by  muriatic  acid,  with  separation  of  gelatinous  silica. 

Obs. — Occurs  in  some  granites ;  occasionally  in  connection  with  gabbro  and  serpentine  rocks : 
in  some  cases  along  with  corundum ;  in  many  volcanic  rocks. 

Anorthite  {chrisiianiie  and  biotine)  occurs  at  Mount  Vesuvius  in  isolated  blocks  among  the  old 
lavas  in  the  ravines  of  Monte  Somma,  associated  with  sanidin,  augite,  mica,  and  idocrase;  on  the 
island  of  Procida  near  the  entrance  to  the  bay  of  Naples ;  in  the  Faroe  islands,  and  on  Java ;  on 
Iceland,  on  the  plain  of  Thiorsfl,  Heda,  and  elsewhere  ((>.=2-69— 2*75);  near  Bogoslovsk  in  the 
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Ural  (G.=2'72— 2-73,  anal  23, 2i);  at  Oarlingford  in  Ireland;  in  the  meteoric  stone  of  Jurenaf 
(anaL  27). 

AmphodelUe  ocean  in  Lojo,  Unland,  in  a  limestone  qnany,  and  at  Tonaberg,  Sweden ;  hpokl^ 
at  Lojo  and  Orry&rfVi ;  Unseite  is  probably  the  same  partly  altered  (Breith.,  J.  pr.  CIl,  zlyiL  236X 
containing  a  few  p.  c.  of  water.  LairibUe  Is  from  Amitok  island,  on  the  coast  of  Labrador. 
Indianite  is  the  gangne  of  comndnm  in  the  Camatic^  with  garnet,  (^auite,  and  hornblende ;  ths 
specimen  analysed  by  G.  J.  Brush  was  originally  from  the  hands  of  Count  Boumon,  and  came 
from  the  Indian  locality. 

Anorffiite  was  named  in  1823  by  Bose  from  avo^Jf,  obUqWf  the  crystallization  being  tridlnic. 
Boumon^s  name,  /ndtiam'fe^  doriyed  from  the  locality  in  India,  was  first  published  in  his  Oatalogne 
of  the  Boyal  Mineralogical  Collection,  in  the  year  1817.  The  species  had  been  described  by  him  as 
early  as  1802  (I  aX  and  his  description  is  remarkably  complete  for  the  time,  it  inchidiug^  besides 
physical  characters,  a  chemical  analysis  by  Ohenevix  (anaL  1  above)  agreeing  nearly  in  essentifl 
points  with  the  later  by  Rose,  and  quite  as  well  as  his,  with  the  true  or  normal  composition  of 
the  mhieraL  Boumon  supposed  that  the  grains  might  be  rhombohedral  in  crystallizatioQ ;  but 
Brooke,  in  Phillips'  Mioerabgy  (Sd  ed.),  published  in  1823,  the  year  of  Boss's  {mblicadon,  an- 
nounced that  there  were  two  deavages,  indined  to  one  another  84"*  46'  and  ^b"  15',  differing  not 
widely  from  the  same  angle  (0  A  t-f)  as  ascertained  by  Bose.  Justice  seems  to  recjnire  that 
Boumon's  name  should  be  restored  to  the  species.  Bcudant,  in  the  first  edition  of  his  mmeralogy, 
published  in  1824,  describes  indianite  in  fiill  and  called  it  lime-feldspar,  mentioning  anorthite  on^ 
m  his  index. 

ChrisUaniU  was  named  by  Montlcelli  and  CoveUi  after  the  prince  Christian  Friedrick  of  Den- 
mark, who  explored  Vesuvius  with  them ;  Amphoddxta  from  ofi^f,  doubter  and  o^ao^,  apeor,  the 
crystals  being  often  twinned  parallel  to  irX ;  LcUrotnte^  alter  0.  F.  Latrobe,  the  discoverer  of  the 
variety. 

For  recent  observations  on  cryst,  see  Desd.  Min.,  L  294 ;  Hessenb.  Min.  Not,  No.  i.  6 ;  Webeky, 
ZS.  G.,  xvi.  530  ;  Kokscharof,  Bull.  Ac.  St  Pet,  vii.  326.  The  angles  given  are  from  Eokscha- 
rof,  whose  measurements  agree  closely  with  those  of  Marignac 

Alt— LtiMtfife  N.  Nordenskiold,  Komonen,  Verb.  Min.  Ges.  St  Pet,  1843,  112.  Considered 
altered  lepolite,  which  is  from  the  same  mine  in  Orryarvi,  Finland.  Occurs  in  large  crystals, 
II.=3'5;  G.=2-796  —2*83;  color  black  externally.    The  name  is  sometimes  written  Imobayiie. 

Sundvikiie  A.  E.  Nordenskiold,  Beskrifb.  Finl.  Min.,  113,  1855,  and  Jahrb.  Min.,  1858.  F^ld 
spar-like  in  form ;  G.=2-70 ;  from  Nordsundvik,  Finland.    It  is  regarded  as  altered  anorthite. 

Bosiie  and  polyargHe  are  pinite-like  pseudomorphs ;  see  Pinitb. 

The  foUowing  are  analyses  of  these  minerals:  1,  Komonen  (L  c.);  2,  Hermann  (J. pr.  Oh.,  xlvi 
393,  xlviiL  254);  8,  Bonsdorfi'ib  Ursin  (Ramm.  Min.  Ch.,  593): 

&        Tit 

-^-    6*62  =  1 00  Komonen. 
3-00    7*00=  1 00- 1 3  Hermann. 
3-38,  Mn  1-21=99  21  B.  &  U 

The  presence  of  little  lime  and  of  much  water  is  a  peculiarity  of  each  of  these  minerals. 

310A.  Cyglopitb  ro/i  Waliersfiausen,  Vulk.  Gcst,  292,  lft53.  Cyclopite  occurs  in  white  trans- 
parent glassy  cry8ta]3,  with  H.=6.  According  to  v.  Waltershausen,  in  crystallization  it  is  tri- 
clinic,  like  anorthito  and  labradorite.  Analysis  afforded  him  (1.  c)  Si  41*45,  3tl  29-83,  Fe  2*20,  Ca 
2(>-8:i,  Mg  0-66,  Na  2-32,  K  1*72,  ll  l'91=lo0;02.  It  coats  geodes  in  the  doleryte  of  the  Cydopeau 
islands  near  Catania. 

810B.  Barsowite  G.  Rose^  Pogg.,  xlviii.  567,  1839.  Massive,  of  a  granular  texture,  with  a 
nearly  perfect  cleavage  in  one  direction. 

H.=5"5— 6.  G.=2'74— 2*762.  Lustre  more  or  less  pearly.  Color  snow-white,  subtranslu- 
cent.    Fracture  granular  or  splintery.     Optically  biaxial  (DescL). 

Mean  of  three  analyses  by  Varrentrapp  (Pogg.,  xlviii.  5ti8):  Si  48*71,  3^1  33*90,  ftg  1*54,  Oa 
15*29=9y44,  The  analysis  corresponds  to  the  oxygon  ratio  1:3*18:  5*24.  B.B.  alone,  fuses 
only  on  the  edges  to  a  vesicular  glass.  Gelatinizes  easily  on  heating  with  muriatic  add.  The 
mineral  is  probably  identical  with  anorthite.  Optical  characters  separate  it  from  scapolite.  Occurs 
in  boulders  in  the  auriferous  sand  of  Barsovskoi,  as  the  gangue  of  the  blue  corundum,  as  indian- 
ite is  the  gangne  of  the  corundum  of  the  Camatia 

31 OC.  Bttownitb  llwmsor^  Min.,  L  372,  1836.  Bytownite  is  a  gpeonish-white,  feldspar-like 
mineral,  occurring  in  boulders  at  Bytown,  Canada,  having  G.=2'801.  Thomson,  8*733,  Hunt  It 
has  been  referred  to  anorthite,  although  the  analyses  give  the  oxygen  ratio  nearly  1 :  3 :  5,  as  in 
Imrsowite.  The  following  arc  analyses  with  others  of  related  substances:  1,  Thomson  (La);  2, 
T.  S.  Hunt  (Am.  J.  Sd.,  II.  xii.  213,  PhiL  Mag.,  IV.  i.  322);  3,  Tonnant  (Roc.  Gen.  Scl,  iiL 
S30);  4,  5,  T.  S.  Hunt  (Logan's  Bep.,  1863,  479);  6,  T.  Thomson  (Mm.,  i.  384,  1836): 
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46  90 
4910 
45-80 
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i 

£1           Fe 

% 

Oa 

f^a 

fl 

29'66        3-67 

0-40 

9-06 

7-60 

1-98=99-83  Thornton. 

30-45  te  0-80 

0-87 

14-24 

2-82 

2-00,  t.  0-38=98-9C  Hunt 

26-15  tQ  4-70 

2-95 

16-26 

— 

2-00=97-85  Teunant. 

3110        1-36 

0-65 

1607 

1-77 

1-00,  t.  0-68=99-42  Hunt. 

26-80        0-80 

tr. 

14-67 

und. 

1-30=98-96  Hunt. 

33-92  if'e  4-32 

1-72 

8-04 

4-16=97-96  Thomson. 
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The  specimen  for  anal  2  was  a  greenish-white  feldspathio  rock  from  a  boulder  near  Ottawa^ 
haying  G.=2*73 — "a  portion  of  the  specimen  upon  which  Dr.  Thomson  based  the  species  bytoion* 
tf«."  Tliat  of  8  was  from  the  same  region,but  is  not  called  bytownite  by  Tennant  That  of  4  waa 
a  feldspar  from  the  intrusive  dioryte  of  Yamaska  mountain,  having  the  cleavage  surface  finely 
striated;  and  associated  with  hornblende  and  a  Uttle  sphene;  G.=2-756 — 2-768.  That  of  5  is  a 
pale  sea-green  feldspar  from  a  boulder;  G.= 2*695 — 2703. 

Thomson's  huronite,  anal.  6  (L  c.),  is  an  impure  anorthite-like  feldspar,  related  to  the  above,  ac- 
cording to  T.  S.  Hunt  (priv.  contrib.);  excluding  the  4-16  p.  c.  of  water,  the  Si  would  be  47  p.  c 
of  the  remainder.  Thomson  states  that  it  is  infusible.  He  also  says  that  his  bytownite  is  iafus- 
ible,  which  Prof.  Brush  finds  is  not  a  fact 


311.  LABRADORTTE.  Labradorstein  (under  Feldspat)  Wem..  Ueb.  Cronst,  149,  1780, 
Bergm.  J.,  876,  1789.  Pierre  de  Labrador  Forst.^  Cat,  82, 1780;  de  Lisle,  Crist,  it  497,  1783. 
Labrador  Feldspar.  Labrador  G.  Bose^  Gilb.  Ann.,  IxxiiL  1 73,  1 823 ;  Breith.^  Char.,  1 823.  Lime 
Feldspar. 

Momite  Thonu,  Ed  N.  PhiL  J.,  xiil  1832.    Silidte  Thorn.,  PhiL  Mag.,  IILxxiL  190,  1843. 
Saussurite  pt    Badauit  Breilh.,  B.  H.  Ztg.,  zxv.  87. 


Triclinic.     Observed  planes  :  (? ;  i-i ;  1,  /;  2-i ;  1',  /'. 

7a  7'=121°  37'  0  A  7'=113^  34'  i-i  A  7=117°  30' 

0  A  i-i,  ov.  2-r,=93  20  0  A  2-1=98  58  i-i  A  7'= 120  53 

0  A  a,  ov.  2-2, =80  40  0  A  1=125  28  i-z,  left,  A  2-i=90  20 

0  A  7=110  50  Oa  1'=122  42  7a  7,intwin,=125 

Angles  from  Marignac.  Eeusch  sjives,  as  a  mean  of  many  measurements^ 
O  A  i-t=86°  20',  0  A  /'=114°  4',  A  A  7'=120°  43'.  Twins  :  (1)  composi- 
tion-face i'l ;  often  lamellar  from  repeated  composition  of  this  kind  ;  (2)  O^ 
with  the  orthodiagonal  as  the  axis  of  revolution.  Cleavage  :  0  easy  ;  i-l 
less  so;  7 traces.  Also  massive  granular,  and  grains cleavable ;  sometimes 
cryptocrystalline  or  honistone-like. 

H.=6.  G.=2'67— 2*76.  Lustre  of  0  pearly,  passing  into  vitreous; 
elsewhere  vitreous  or  subresinous.  Color  gray,  brown,  or  greenish ;  some- 
times colorless  and  glassy;  rarely  porcelain-white;  usually  a  change  of 
colors  in  cleavable  varieties.  Streak  uncolored.  Translucent — subtrans- 
lucent. 

Oomp.,  Var-— 0.  ratio  1 :  3  : 6 ;  ItSi+XlSi';  or(ift>+fXl)*Si»+}8l;=,if  lfi=f  Ca+Jl^Ta, 
Silica  52*9,  alumina  80*8,  lime  12*3,  soda  4*5=100. 

Yar.  1.  Cleavable.    (a)  Well  crystaUized  to  (&)  massive. 

Play  of  colors  either  wanting,  as  in  some  colorless  crystals ;  or  pale ;  or  deep ;  blue  and  green 
are  the  predominant  colors ;  but  yellow,  fire-red,  and  pearl-gray  also  occur.  By  cutting  very  thin 
slices  parallel  to  t'-l  from  the  original  labradorite,  they  are  seen  under  the  microscope  to  contain, 
besides  striae,  great  numbers  of  minute  scales,  like  the  aventurine  oligodase,  which  are  probably 
gdthite  or  hematite.  The  chatoyant  colors  may  be  heightened  in  their  efifect  by  these  sodes,  but 
are  not  due  to  them  (p.  336). 

2.  Ckympaci  massive,  or  cryptocrystalline;  Labradorite-Felsite.  The  color  sometimes  gray  to 
brownish-red ;  but  sometimes  porcelain-white.    Some  of  the  so-called  saussurite  is  here  included. 

A  variety  from  the  gabbro  of  Baste  in  the  Radau  valley,  Harz,  is  called  Radauite  by  Breithaupt 
Breithaupt  refers  to  anal  20;   H.=5;  G.=:2'766— 2*84);   color  white  to  gray;  interdeavage 
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angle  93f  ^.    He  also  refers  here,  with  a  qoerj,  a  feldspar  fhmi  Rinoni  in  the  Tyrol;  G.  of  s 
specimen  not  fresh  2'811. 
Analyses:  1,  Klaproth  (Beitr.,  vl  250,  1815);  2,  &  ▼.  Waltershansen  (Yolk.  Gest^  S4,  1858); 

8,  4,  Lehunt  (Ed.  N.  Phil.  J.,  1832,  July,  86) ;  6,  Hauehton  (Q.  J.  ScL  Dublin,  v.  94) ;  6,  ThomMB 
(Phil.  Mag..  III.  1 843,  1 00) ;  7,  8vanberg  ( Jahrcsb.,  xxiii  285) ;  8,  Forchhammer (J. pr.  Ch» xxx,  886); 

9,  Damour  (Bull  G.  Soe.,  viL  88);  10,  11,  Kersten  (Pogg.,  bdiL  123);  12,  Waage  (Forfa.  Tid. 
Ghristianla,  18G1, 177);  13,  Blomstrand  (<Efv.  Ak.  Stockholm,  296, 1854,  J. pr. Cb., Izri  168);  14^ 
K),  G.  V.  Rath  (Pogg.,  icv.  b?>S);  16,  Streng  (Jahrb.  Min.  1864,  267);  17,  v.  Rath.  (POgg^  xcr 
565);  18.  C.  F.  Chandler  (Inaug.  Diss.,  Gott,  1856);  19,  Delesse  (Ann.  d.  IL,  IV.  zii.  261,  258), 
20,  Ramraelsberg  (ZS.  G.,  xL  101,  Min.  Ch.,  597);  21-23,  Streng  (B.  H.  Ztg.,  xx.  «66,  ndii  5S) 
24,  Sogeth  (J.  pr.  Ch.,  xx.  253);  25,  Delesse  (L  c);  26,  Abich  (Ann.  Ch.  Phys.,  Ix.  882);  27,  28, 
Waltershausen  (L  a) ;  29-33,  T.  S.  Hunt  (Phil.  Mag.,  IV.  i.  322,  ix.  854,  and  Bep.  G.  ObJl,  1851, 
and  1863,  479);  34,  DeviUe  (£t  Geol.,  1848);  35,  A.  Schlieper  (Am.  J.  Sd.,  XL  ad.  121);  36-4fl^ 
▼.  Hauer  (Verb.  G.  Reichs.,  1867,  12,  14,  58,  59,  60): 


§1 

£l 

Fe 

ftg 

Ca 

^a 

& 

ti 

1 

Labrador 

55-76 

26-50 

1-25 

-i» 

11-00 

400 

0*5=99-00  Klaproth. 
0-62=101-25  WaltenL 

2. 

i( 

5375 

2706 

0-99 

0-47 

9-68 

1-25 

7-63 

8. 

Campsie 

54-67 

27-89 

0-81 

0-18 

10-60 

6-05 

0-49 

=991 9  Lehrait 

4. 

Glasgow 

52-34 

29-97 

0-87 

-»— 

12-10 

8-97 

0-30 

=99-95  Lebnnt 

5. 

Scavig,  IreL 

68-60 

29-88  i'eO-20 

0-07 

11-02 

4-92 

0-80 

0-48=100-97  Htughton. 

6. 

Antrim,  SiUcUe 

54-80 

28-40 

12-40 



... 

0-60,  f'e  4-0= 100-20  Th. 

7. 

Dalame 

62-16 

26-82 

1-29 

1-02 

9-14 

4*64 

1-79 

1-75=98-60  STanberg. 

8. 

Faroe 

52-52 

30-08 

1-72 

0-19 

12-68 

4-51 

-i-.> 

=101-55  Forchh. 

9. 

Berufiord,  IceL 

52-17 

29-22 

1-90 

— — 

1311 

3-40 

=99-80  Damoor. 

10. 

Egersund,  Norw. 

52-30 

29-00 

1-95 

0-16 

11-69 

4-01 

0-60 

=99*60  Kervten. 

11. 

t(                         u 

62-45 

29-86 

1-00 

0-16 

11-70 

8-90 

0-60 

=99-66  Kersten. 

12. 

Hittero© 

51-39 

29-42 

2-90 

0-37 

9-44 

6-63 

1-10 

0-71=100-96  Waage. 

13. 

Sweden 

58-82 

26-96 

1-48 

0-20 

11-20 

5-00 

1-84 

=99-95  Blomatmd. 

14. 

Neurode,  SiL 

62-65 

28-32 

2-44 

0-48 

11-61 

4-62 

0-64 

0-62=]0M8  Bath. 

15. 

(( 

60-31 

27-31 

1-71 

0-78 

10-67 

4-81 

1-55 

2-20=99-24  Bath. 

16. 

u 

48-54 

29-74 

0-94 

0-68 

15-14 

2-95 

1-87 

1-02=100*38  Stxeng. 

17. 

"        Sauss. 

50-84 

26-00 

2-78 

0-22 

14-96 

4-68 

0-61 

1-21  =  101*24  Bath. 

18. 

Zobten,        " 

61-76 

26-82 

1-77 

0-86 

12-96 

4-61 

0-62 

0-68—99-57  Chandler. 

19. 

Tyrol 

52-23 

27-73 

1-50 

0-93 

8-28 

7-38 

0-95=100  Delesse. 

20. 

Baste,  Harz,  Bad, 

51-00 

29-51 

ir. 

0-28 

11-29 

3-14 

2-09 

2*48=99-79  Ramm. 

21. 

Ilfeld      " 

6311 

27-27  Fe2-53 

0-91 

7-47 

509 

1-08 

2-38=99-84  Streng. 

22. 

Harzburg,  cryst 

50-60 

29-62 

2-18 

0-58 

13-86 

2-65 

1-21 

1-22=101-82  8trei5^ 

23. 

RadauUe 

50-66 

27-55 

0-15 

0-30 

13-06 

2-53 

2-19 

2-97=99-40  Streng. 

24. 

Kiew,  Russia 

55-49 

26-S3 

160 

0-15 

10-93 

3-96 

0-36 

0-61=99*83  Segeth. 

25. 

Greece 

63-20 

27-31 

103 

101 

802 

3-62 

8-40 

2-51=100-68  Delesfle. 

26. 

Etna 

63-48 

26-46 

1-60 

1-74 

9-49 

4-10 

0-22 

0-42,  Mn  0-89=98-40  A 

27. 

"        eryst 

68-56 

25-82 

3-41 

0-52 

11  69 

4-0O 

0-64 

0-95=100-48  WalteraL 

28. 

i(                    u 

65-83 

25-31 

8-64 

0-74 

10-49 

3-52 

0-83 

=100-35  WaltenL 

29. 

Drummond,      Can.  54*70 

29*80 

0-36 

<r. 

11-42 

2-44 

0-23 

0  40=99-35  Hunt 

30. 

Morin.                  " 

54  20 

2910 

1-10 

015 

11-26 

undeL 

0-40=96-10  Hunt 

31. 

Rawdon,              " 

54-46 

28-06 

0-46 

~— 

9-68 

6-25 

1-06 

0-65=100-49  Hunt 

32. 

Chdteau  Richer,  " 

55-80 

2690 

1-58 

0-27 

9-01 

4-77 

0-86 

0-46=99-59  Hunt 

83. 

Alontarville,         " 

53-10 

26-80 

1-36 

0-72 

11-48 

4-24 

0-71 

0-60=99-00  Hunt 

84. 

Guadeloupe,  "W.  I. 

54-25 

29-89 

0-70 

11-12 

3-63 

0-33 

=99-92  DeTille. 

85. 

Maui,  Pacific 

63-98 

2756 

1-14 

1-36 

8-65 

606 

0-47 

=99-21  8chliep«. 

36. 

Illowa" 

54-53 

27-37 

tr. 

9-62 

5-98 

1-81 

1-21=100-52  Hauer. 

37. 

Reesk 

55-63 

26-74 

tr. 

9-78 

5-08 

1-61 

1-07=99*91  Hauer. 

38. 

Deva 

.  63-74 

28-72 

tr. 

10-69 

4-96 

102 

1-36=100-48  Hauer. 

39. 

CziflFar 

51-72 

25-72 

4-61 

ir. 

9-66 

8-95 

1-02 

2*26=98-84  Hauer. 

40. 

Pereu,  Vitz. 

54-72 

27-39 

7-76 

6-66 

201 

0-55=99-09  Hauer. 

In  anal.  2,  G.=2*64G;  anal.  5,  from  doleryte,  of  meteoric  origin;  anaL  6,  G.=2-666;  8,  6.= 
2-68;  9,  G.=2-709,  trap,  ywh. ;  10,  G.=2-71,  brown,  massive;  11,  G.=2-72,  with  blue  opales- 
cence; 12,  G.=2-72;  13,  G.=2-G8,  between  Lund  and  Christianstadt ;  14,  G.=2*715,  hyper 
sthone  rock,  bh.-gy. ;  15,  G.=2-7u7,  gabbro,  bh.-gy. ;  16,  0.  ratio  1  :  2^ :  4^  or  1^:  8^  :  6.  gablffo, 
17,  G.= 2-998,  color  porcelain-white;  18,  snow-white,  gnh.-w.,  little  lustre,  strp.  with  uralite;  l^i 
in  '* melaphyre,"  between  Botzen  and  Collman,  pale  gyh.-gn. ;  20,  G.=2-817,  gabbro;  21,  O.sZ*^ 
in  porphyryte ,  22,  from  gabbro ;  23,  ib.,  massive ;  26,  G.=2-883,  in  "porphyry,"  Southem Moreft; 
27,  G.=2-618;  28,  G.=2-G33;  29,  G.=2-697,  lavender-blue  doavable  feldspar,  fh>m  a  boulder. 
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30,  G.= 2-684— 2*696,  bluiflh  opalescent,  cleavable;  31,  G.=2-67,bh.-white,  intrap  rock;  32,  G.— 
2*68,  pale  bh.-  or  giih.-gy.,  lustre  of  cleavage  surfaces  vitreous,  elsewhere  waxy;  8H,  G.=2-73-- 
2*74,  from  basalt ;  34,  in  trachytic  doleiyte,  central  peak ;  35,  glassy  colorless  crystals ;  36-4C 
fr.  Hungary,  in  trachyte ;  36,  G.=2-636;  88,  G.= 2-698;  39,  G.=2-678;  40,  G.=2-637.  Anal. 
36-39  give  the  0.  ratio  1:3:7,  intermediate  between  labradorite  and  andesite. 

Pyr.,  etc. — B.B.  fuses  at  3  to  a  colorless  glass.  Decomposed  with  difficulty  by  muriatic  acid, 
generally  leaving  a  portion  of  undecomposed  mineraL 

Obs. — ^Labradorite  is  a  constituent  of  some  rocks.  (1)  The  cleavable  mineral,  along  with 
hornblende,  composes  a  granite-like  variety  of  diabase,  or  a  rock  resembling  dioryte,  but 
having  labradorite  as  the  feldspar.  (2)  If  the  homblendic  constituent  is  a  dark  lamellar  variety 
of  either  hornblende  or  pyroxene,  or  the  species  hypersthene,  the  rock  is  called  hyperyU  (or  hyper- 
Bthenyte).  (3)  If  the  hornblondic  mineral  is  a  light  lamellar  pyroxene  (diallage),  the  rock  is  called 
gabbro.  (4)  If  the  hornblende  and  labradorite  constitute  a  homogeneous  fine-grained  compact 
mass,  the  rock  is  called  amphiholyie  or  diabase;  and  (5)  if  the  diabase  contains  distinct  crystals  of 
porphyry,  it  is  a  diabase  porphyry^  the  green  porphyry  or  oriental  verd-antique  of  Greece  (anaL 
25)  being  of  this  nature.  (6)  The  crypto-crystalline,  or  felsite  variety  of  labradorite,  occurring 
occasionally  in  coonection  with  some  of  these  rocks,  has  been  called  incorrectly  saussurite  and 
jade  or  nephrite.     The  above  are  labradoric  metamorphic  rocks. 

There  are  also  the  following  labradoric  iniitisive  rocks.  (7)  Doleryte,  consisting  of  labradorite 
and  pyroxene,  with  generally  some  magnetite — a  rock  which,  on  the  one  hand,  may  be  light-col- 
ored crystalline  or  granitoid,  and  on  the  other,  dark-colored  compact  massive,  either  porphyrite 
or  not,  sometimes  crypto-crystalline,  and  also  a  cellulxir  lava ;  it  includes  much  of  the  so-called 
trapy  greenstone^  and  amygdaloid,  (8)  Basali,  similar  to  doleryte  in  structure,  colors,  and  varieties, 
but  containing,  in  addition  to  labradorite  and  pyroxene,  chrysolite  in  disseminated  grains.  Dole- 
rytic  and  basaltic  lavas  are  the  most  common  of  volcanic  rocks.  (»)  Labradorite  also  occurs  in  other 
kinds  of  lava,  and  is  sometimes  found  in  them  iu  glassy  crystals,  as  in  those  of  Etna  and  Vesuvius. 

The  labradoric  metamorphic  rocks  are  most  common  among  the  formations  of  the  Azoic  or  pre- 
Silurian  era.  Such  are  part  of  those  of  British  America,  northern  New  York,  Pennsylvania,  Arkansas ; 
those  of  Greenland,  Norway,  Finland,  Sweden,  and  probably  of  the  Vosges.  Being  a  feldspar 
containing  comparatively  httle  siUca,  it  occurs  mainly  in  rocks  which  include  little  or  no  quarts 
(free  silica). 

Many  foreign  localities  are  mentioned  above. 

On  the  coast  of  Labrador,  labradorite  is  associated  with  hornblende,  hypersthene,  and  magnet- 
ite. It  Ls  met  with  in  place  at  Mille  Isles,  Chateau  Richer,  Rawdon,  Morin,  Aborcrombie,  and 
elsewhere,  in  Canada  East;  and  in  boulders  at  Drummond  and  elsewhere,  Canada  West.  It 
occurs  abundantly  at  Essex  Co ,  N.  T. ;  large  boulders  are  met  with  in  the  towns  of  Moriah, 
Newcomb,  M'lntyre,  Westport,  and  Lewis,  N.  Y. ;  also  occasionally  in  Orange,  Lewis,  St.  Law- 
rence, Warren,  Scoharie,  and  Green  Cos.  In  Pennsylvania,  at  Mineral  Hill,  Chester  Co.,  and  op- 
posite New  Hope,  Bucks  Co. ;  in  the  Witchita  Mts.,  Arkansas. 

SUicite  and  momUe  are  from  Antrim,  Ireland. 

Labradorite  was  first  brought  from  the  Isle  of  Paul,  on  the  coast  of  Labrador,  by  Mr.  Wolfe, 
a  Moravian  missionary,  about  the  year  1770,  and  was  called  by  the  early  mineralogists  Labrador 
stone  {Labradorslein)^  and  also  chatoyant,  opaline,  or  Labrador  feldspar.  Klaproth's  analysis 
above  (No.  1)  was  the  first  one  made  (in  1815). 

Labradorite  receives  a  fine  polish,  and  owing  to  the  chatoyant  refiectiona,  the  spedmens  are 
often  highly  beautiful    It  is  sometimes  used  in  jewelry. 

AIL — Labrarlorite,  Uke  anorthite,  appears  to  undergo  alteration  with  considerable  facility,  it 
losing  lime  through  infiltrating  carbonated  or  alkaline  waters,  and  receiving  water.  In  some 
cases,  also,  it  has  received  considerable  iron.  The  following  analyses  appear  to  be  of  specimens 
of  this  altered  labradorite.  The  results  are  remarkable  for  either  the  small  proportion  of  lim4 
or  large  proportion  of  iron^  or  the  same  of  potash  or  of  water,  each  of  which  may  be  regarded  a« 
an  indication  of  alteration.  Analyses :  1-4,  Delesse  (1,  Ann.  d.  M.,  lY.  xil  200 ;  2,  ib.,  xvi  9142 ; 
3,  Ann.  Ch.  Phys.,  UL  xL  271;  4,  Ann.  d.  M.,  IV.  xvL  324);  6,  Metzger  (Jahrb.  Min.,  1850, 
683);  6,  V.  Rath  (Za  G.,  ix.  246);  7,  Delesse  (Ann.  d.  M.,  IV.  612);  8,  T.  S.  Hunt  (Rep.  G.  Can., 
1863,479): 

2*28,  iin  0-30=99*86  Delesse. 
2 -40 =99-91  Delesse. 
3-15,  JiiLn  0*60=99*35  Delessa 
3*05= 99-83  Delesse. 
3*65=99*20  Metzger. 
2*76=100*18  Rath. 
3*00=100  Delesse. 
0-80  Hunt 


Si 

^\ 

Pe 

Mg 

Oa 

]5ra 

& 

1. 

Belfahy,  Vosges 

52*89 

27-89 

1-24 

6*89 

6*29 

4*68 

2. 

P.  Jean,      " 

63*05 

28-66 

1*00 

1*61 

6*37 

4*12 

2-80 

3. 

VosgHe        " 

49*32 

30*07 

0*70 

1*96 

4*25 

4*85 

4*45 

4. 

Odem 

^5*28 

24*24 

rii 

1-48 

6*86 

4*83 

3*03 

5. 

Clausthal 

54-44 

25-50 

6-33 

806 

211 

0-12 

6. 

Graubnndten 

53-92 

21-51 

4-16 

1-26 

9-41 

6-67 

1*69 

7. 

Oberstein 

53*89 

27-66 

0-97 

8*28 

4*92 

1-28 

8. 

Mt  Royal,  Can. 

53-60 

26-40 

4-60 

0-86 

3*62 

tmdeL 
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No.  1  is  from  a  porphyritic  rock,  G.=2-719;  2,  from  diorjte;  3,  the  vosgiie,  from  a  porphyry. 
Gr.=2l1lj  color  whitish,  sometimes  slightly  greenish  or  bluish,  lustre  greasy  or  pearly;  -i,  from 
the  euphotide  of  Odem  iu  Elsaoe ;  5,  from  an  altered  diabase-porphyry ;  6,  frt)m  a  gabbro,  and 
remarkable  for  its  high  specific  gravity,  G.= 2*840 ;  7,  from  a  porphyritic  amygdaloid,  a  ccdorietf 
and  translucent  variety,  with  G.=2-642;  8,  from  a  basalt  (or  clirysoUtic  doleryte),  "with  a  small 
admixture  of  augite."    Labradorite  also  occurs  changed  to  calcite  (Tschermak). 

Artil— Hausmaun  (Beitr.  Eisenhochofenschlacken,  31)  has  referred  to  labradorite  ciystala  dis- 
tributed through  the  mass  of  the  slug  of  a  furnace  at  Veckcshagen,  which  were  an  inch  long,  but 
not  well  formed;  had  two  cleavages  at  right  angles  to  one  another,  with  H.=6,  G.=2*S5;  was 
fusible  B.B.,  but  msoluble  in  muriatic  acid;  and  afforded  &i  66*2,  M  10*4,  Ca  21*0,  ]^e  1-9,  Mn 
0*1=99*6. 

Globules  of  Vie  Variolyte  of  Durance,  These  concretionary  globules  are  often  half  an  indi  or 
more  in  diameter,  grayish-green  in  color,  compact  in  texture,  with  G.=2*923.  A  specimen  from 
a  locality  south  of  Mt  Genevre,  near  Brian9on,  afforded  Delesse  (Ann.  d.  H.,  IV.  xriL  116): 


Si 

£1 

Fe 

«r 

»n 

Mg 

Ca 

i-a 

± 

ign. 

66*12 

17*40 

7*79 

0*51 

ir. 

3-41 

8-74 

3*72 

0*24 

1*93=99*86 

CamaUte.    A  feldspar,  described  by  Beudant,  occurring  at  the  localities  of  corandnm  and 
indianite  in  the  Carnatic,  India,  is  pronounced  by  Breithaupt  and  von  KobeU  to  be  labradorite. 


312.    ANDBSITB.      Andesin  Ahich,  Jahresb.,  xxi.   167,   1841.      Pseudoalbit  Saocharit 

Ghcker^  J.  pr.  Ch.,  xxxiv.  494,  1846. 

Triclinic.  Approximate  angles  from  Esterrel  crystals  (Desel.):  OhH^ 
left,87°-88%  (9a/=111°-112%  0  A /'=:115°, /Ai.i=119^-120%/'Ai-t= 
120%  Oa2-i=101°-102°.  Twins:  (1)  composition-face  i-i;  (2)  double 
twins,  made  up  of  two  twins  of  the  kind  in  (1),  one  of  them  reversed,  so 
that  there  are  4  planes  /in  front,  and  at  each  end  there  are  the  planes  0 
and  2-1 ;  (3)  double  twins,  like  the  last,  but  one  of  the  parta  turned  around, 
so  that  there  are  reentering  angles  between  two  faces  O  and  two  i-t,  and 
four  planes  /  in  front.  Cleavage  more  uneven  than  in  albite.  Also  gran- 
ular massive. 

II. =5—6.  G.  =  2-61— 2-74;  from  the  Andes,  2-61— 2-74;  of  saccharite, 
2-66— 2-69 ;  from  the  Voscres,  2-65— 2-68 ;  2-668,  Canada,  Hunt.  Color 
white,  gray,  greenish,  yellowish,  flesh-red.  Lustre  subvitreous,  inclin- 
ing to  pearly. 

Comp. — 0.  ratio  1:3:8,  but  varying  to  1:3:7.  ^  Perhaps  only  a  mixture  of  labradorite  with  a 
soda-feldspar.    Formula  (^  (Ca,  ^a)"-f-  J  -^W  Si*H-3  & ;  or  with  half  the  excess  of  silica  basia 

Analyses:  1,  Abich  (Pogg,  li.  623);  2,  3,  Raramolsberg  (5th  SuppL,  48);  4,  Jaoobson  (Ramm. 
Min.  Ch.,  607);  6,  Deville  (Ann.  Ch.  Phys.,  III.  xL  288);  6-9,  Delesse  (Mem.  Soc.  d'Em.  du 
Doubs,  Ann.  d.  M.,  V.  iil  374);  10,  Varrentrapp  (Pogg.,  hi.  473);  1 1,  Schmidt  (Pogg.,  IxL  385);  1^ 
Waltershausen  (Vulk.  Gest.,  24);  13,  Laspeyres  (ZS.  G.,  iviii.  829);  14,  15,  v.  Rath  (Za  G.,  xn. 
249);  16-19,  T.  &  Hunt  (Rep.  G.  Can.,  186:^,  478);  20,  Franke  (Ramm.  Min.  Ch.,  609);  21,22, 
T.  a  Hunt  (1.  c.);  23,  24,  v.  Hauer  (Verb.  G.  Reichs.,  1867,  18,  81);  25,  26,  Sommaruga  (Jahib 
G.  Reichs.,  xvi  897,  1866);  27,  A.  Strong  (Jahrb.  Min.  1867,  537): 


gi 


il      Fe      %     Ca      iSfa       &       fl 


1. 

Marmato 

59-60 

24-18 

1-58 

1-08 

5-77 

6-63 

1-08 

=99-92  Abich. 

2. 

11 

60-26 

25-01 

ir. 

0-14 

6-87 

7-74 

0-84 

=10(r86  Ramm. 

8, 

it 

58-32 

26-52 

ir. 

0-11 

8-18 

6-27 

286 

0-60=:101'36  Ramm. 

4. 

tt 

6014 

25-39 

0-87 

0-53 

7-98 

7-99 

1-66 

=104-61  JacobsoD. 

6. 

It 

63-85 

24-06 

0-38 

504 

6-04 

0-88 

0-76=100  Deville. 

6. 

Vosges,  white 

58-92 

2506 

0-41 

5-64 

7-20 

2-06 

1-27=99-66  Delesse. 

7. 

red 

58-91 

24-59 

0-99 

0-39 

4-01 

7-59 

2-64 

0-98=100  Delesse, 

8. 

Chagey 

59-95 

24-13 

1-05 

0-74 

5-66 

6-::9 

0-81 

2-28=100  Delesse. 

9. 

lin  Bresse 

68-55 

25-26 

0-30 

1-30 

6-03 

6-44 

1-60 

0-91 =99-29  Delesse. 

10. 

Silesia 

58-41 

25-23 

0-41 

6-54 

9-39 

=99-98  Varrentrapp, 

11. 

SaccharUe 

58-93 

23-50 

1-27 

0-56 

6-67 

7-42 

005 

2-21,  JJi  0-39=100  ScUmidt 
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Si 

*1 

Pe 

% 

Ca 

Sa 

4 

fl 

12. 

loebnd,  crysi. 

60-29 

23-75 

3-21 

0-64 

6-29 

5-70 

0-87 

=100-75  Walterahausen 

13. 

Niedermendig 

57-29 

26-78 

Ir. 

0-28 

801 

6-84 



=99-20  Laspejres. 

14.  St  Valentino 

56-79 

28-48 

8-56 

6-10 

0-84 

0-24=  100-51  Rath. 

15. 

it 

58-15* 

26-55 

— — 

0-06 

8-66 

[6-281 

0-30=100  Rath. 

16. 

Chateau  Richer 

69-80 

25-39 

0-60 

Oil 

7-78 

5-14 

1-00 

=99-82  Hunt 

17. 

(4 

59-55 

25-62 

0-75 

tr. 

7-73 

6-09 

0-96 

0-45  =  100- 15  Hunt 

18. 

U 

67-20 

26-40 

0-40 

8-34 

5-83 

0  84 

0-20=99-66  Hunt 

19. 

i( 

58-50 

25-80 

1-00 

0-20 

8-06 

6-46 

1-16 

0-40- 100-57  Hunt 

20. 

(k 

53-38 

23-86 

1-18 

0-10 

7-83 

6-05 

1-68 

1-03=  moil  Franke. 

21. 

St.  Joachim 

67-15 

27-10 

8-73 

5-88 

0-79 

0-20—99-76  Hunt 

22. 

I^achuto 

58-15 

26-09 

0-50 

0-16 

7-78 

6-55 

1-21 

0-45=99-89  Hunt 

23. 

Nagy-Sebes 

57-20 

25-12 

tr. 

6-96 

7-28 

1-87 

1-68=100-11  Hauer. 

24. 

Cziftar 

60-10 

17-62 

7-03 

1-85 

2-24 

401 

3-82 

2-11=98-78  Hauer. 

25. 

KuHsahora,  bk. 

57-70 

20-79 

8-35 

1-71 

5-45 

tr. 

3-99 

3-84-101-83  Sommaruga. 

20. 

bk. 

58-21 

22-22 

7-30 

0-73 

518 

tr. 

8-96 

2-75—100*35  Sommaruga. 

27. 

KjfifhauserMts. 

5916 

2597 

1-04 

003 

9-23 

3-91 

0-47 

0-68,  Ba,  Sr  «r.=100-49  Str. 

*  Probably  some  mixod  quartz. 


In  anal.  1,  G.=2-733;  2,G.=2-674;  3,  G.=2-68— 2688 ;  4,  G.=2-67a;  5,  G.=2-61;  6,  fVom  Ser 
vance,  G.  =  2-683;  7,  fr.  Coravillera,  G.=3-651 ;  8,  G.=2-736;  12,  G.=2-66;  14,  "tonalyte,"  fr. 
Tyrol,  G.=2-6i«5;  15,  G.  =  2-670;  16,  G.=2-688;  18,  laveuder-blue,  subtransp.,  deavable,  curved 
surfaces;  19,  gnh.  base  of  preceding,  granular;  21,  in  a  boulder;  22,  G.=2-687;  23,  G.=2-685; 
25,  G.=2-853;  26,  G.=2-607;  27,  in  dioryte,  G.=2-69.  Other  analyses:  v.  Rath,  Z&  G.,  ix. 
259. 

Of  these  analyses  all  but  No.  5,  by  Deville,  afford  rather  closely  the  oxygen  ratio  1:8:8.  No. 
5  gives  0-80 :  3 :  891.  Nos.  24  to  26  have  part  of  the  alumina  replaced  by  iron,  and  probably  in 
consequence  of  alteration,  as  the  black  color,  little  soda,  and  much  potash  would  indicate. 

Pyr.,  etc. — Andesice  fuses  in  thin  splinters  before  the  blowpipe.  Saccharite  melts  only  on  thin 
edges ;  with  borax  fcrms  a  clear  glass.     Imperfectly  soluble  in  acids. 

Obs.— Occurs  in  the  Andes,  at  Marmato,  as  an  ingredient  of  the  syenite-like  rock  called  ande- 
syte;  in  the  porphyry  of  TEsterel,  Dept  of  Var,  Frauoe;  in  the  syenite  of  Alsace  in  the  Vosges; 
white  at  Servancc,  red  at  Goravillers ;  in  the  porpbjrry  near  Chagey,  Haute  Sa6ne ;  at  Yapnetiord, 
Iceland,  in  honey -yellow  transparent  crystals  (anal  12);  at  Baumgarten  in  Silesia  (anal.  10);  iu 
the  Tyrol,  soutli  of  Touale,  in  Mt.  Adamello,  in  a  granite-like  rock  called  tonalyle,  consisting  of 
this  feldspar,  according  to  v.  Rath,  with  much  quartz,  some  orthoclase,  biotite,  and  hornblende. 

Saccharite  is  granular  massive,  with  traces  of  cleavage  in  one  direction,  occurring  iu  veins  in 
serpentine  at  the  chrysoprase  mines  near  Frankenstein,  in  Silesia. 

Ill  North  America,  found  at  (Chateau  Richer,  Oanada  (anaL  16-20),  forming  with  hypersthene  and 
ilmenite  a  wide -spread  rock ;  color  Hesh-red. 

Alt— The  following  are  analyses  of  altered  andesite  in  addition  to  24  to  26  above:  1,  Ram- 
melsberg  (Miu.  Ch.,  6u8);  2-4,  Deville  (BuU.  GeoL  Fr.,  XL  vL  410);  5,  Franda  (Pogg.,  liL  47 1> 
No.  2  is  of  the  mass  of  a  crystal,  2 A  of  the  interior,  2B  of  the  exterior  portion : 


Si         ^       Pe 


Esterrel  Mts. 


(( 


(I 


1. 

2. 

2A- 

2B. 

3.  Hungary 

4.  Marmato 

5.  Popayan 


58-32 
5907 
57-01 
52-42 
53-92 
58-11 
66-72 


26-52 
26-67 
28-05 
24-78 
26-69 
2816 
26-52 


1-20 


0-70 


Mg  Ca  Sa  fe        fl 

0-11  8-l«  5-27  2-36  0-60=101-36  Ramm. 

0-58  7-96  4-95  tr.  0-77=  lOO  DevUle. 

0-39  7-53  5-47  012  143=100  Deville. 

0-5115-02  5-10  014  -2-05=100  Deville 

1-68  6-98  4-02  120  1*40,  C  2-93=100-02  Deville. 

1-52  5-35  5-17  044  1-26=100  Deville,  G.=2-62. 

9-38  6-19  0-80  =10131,  Francis;  G.= 2-64. 


The  oxygen  ratio  for  1  is  1  :  3  :  7-5 ;  2,  0-9  :  3  :  7-5  ;  2A,  0-84  :  3  :  7-0 ;  2B,  1-5:3:  7-3 ;  3, 
0  9  :  3  :  6-9  ;  4,  0-8  :  3  :  7'2 ;  6,  1 :  3  :  7-2.  The  mmeral  of  the  Esterrel  Mts.,  near  Fr^jus  in  south- 
ern France,  occurs  in  a  rock  called  porphyry.  Deville's  analyses  leave  no  doubt  as  to  the  altera- 
tion. The  analysis  by  v.  Rath  (No.  14,  above)  also  gives  nearly  the  ratio  1:3:7;  and  the 
next,  1:3:7^.    No.  4,  from  Marmato,  contains  1'4  p.  c.  of  carbonate  of  lime. 

Deville  takes  the  ground,  as  a  result  of  his  analyses,  that  all  andesito  is  altered  oligodasej  the 
oxygen  ratio  of  which  is  1  :  3  :  9 ;  and  the  same  result  was  earlier  suggested  by  G.  Rose  and 
Bischof.     Deville's  analyses  of  the  Marmato  andesite  gave  him  nearly  the  oligodase  ratio. 

Andesite  changes  also  to  kaolin.  That  of  La  Bresse,  studied  by  Delesso,  is  in  part  in  this 
Condition,  being  soft  and  crumbling ;  and  in  part  less  changed  and  of  a  reddish  color. 


846 


OXYGEN  CX»MP0UXD8. 


313.  HTALOPHANB.    HTalophan  v,  WaUershausen^  Pogg)  zdy.  134^  1855,  o.  548. 

Monoclinic,  like  ortlioclasej  and  angles  nearly  the  same.  Obeervec 
planea :  0  ;  vertical  planes,  i^iA^irh\  nemidomes,  1-i,  f-i ;  elinodome,  2-i. 
67(by  ealc.)=64°  16'  /A  7=118°  41',  /Ai-t=120«  36',  (?  Al-t=130^  65i^ 
/Al-i=lll°  55'.  Cleavage:  0  perfect,  iA,  somewhat  less  so.  In  small 
crystals,  single,  or  in  groups  of  two  or  three. 

H.=6— 6*5.  G. =2*80,  transparent ;  2'905,  translucent.  Lustre  vitre- 
ous, or  like  that  of  adularia.  Color  white,  or  colorless ;  also  flesh-red.  Trans 
parent  to  translucent. 

Oomp.— O.  ratio  for  %  fi,  §i=l :  3  :  8 ;  fonnula  (i  ffia,  &)*+f  &)'  Si'-f  3  Si,  or  like  andesits 
and  leadte,  exoept  that  the  protozyds  are  mainly  baiyta  and  potasli. 

Analjrses :  1,  Uhrlaub  (Pogg.|  c.  648) ;  2,  same,  the  impurity,  solphutic  add  and  part  of  barjtd 
as  sulphate,  being  removed;  8,  Stockar-Escher  (Eenng.  Uebers.  1856-57,  107);  4,  Petersen 
(Jahrb.  Min.  1867,  102);  Igelstrom  (CEfv.  Ak.  Stockh.  1867,  J.  pr.  Ch.,  cl  434): 


Si 

^1 

% 

Ca 

Ba 

*ra     t 

fl 

s 

1.  Binnen 

45-65 

1914 

0  73 

0-7T 

21-33 

0-49     8-23 

0-54 

4-12=101  Ubriaub. 

2.      " 

61-30 

21-50 

0-84 

0-87 

15-11 

0-65     9-25 

0-58 

=100  Uhrlaub. 

8.       " 

52-67 

21-12 

0-04 

0-46 

1606 

2-14    7-82 

0-68 

=99-88  St-B. 

4.       " 

51-84 

22-08 

010 

0-65 

14-82 

1003 

0-48 

— =100  Petersen. 

5.  Jakobeberg, 

Swed. 

51-14 

22-86 

3-10 

4-28 

9-56 

[9-06] 



— =100Igel8tr'm. 

AnaL  2  gives  the  0.  ratio  1:2-6:  7,  and  3,  1  :  2*8  :  7*8;  and  4  agrees  well  with  No.  8.  No. 
6  contains  leso  baryta  and  more  lime. 

P3rr.,  etc. — B.B.  fuses  with  difficulty  to  a  blebby  glass.    Unacted  upon  by  acids. 

Obs, — Occurs  in  a  granular  dolomite,  along  with  white  barite,  greenish  tourmaline,  mica,  real- 
gar, dufVenoysite,  and  sphalerite,  near  Imfeld,  in  the  valley  of  Binnen  in  the  Yalais,  in  crystals  2 
or  three  lines  long,  and  rarely  larger ;  also  at  the  manganese  miue  of  Jakobsberg  in  Sweden,  in 
limestone  with  a  manganiferous  epidote  (p.  283),  looking  mucli  like  common  flesh-redorthoclase. 
A  massive  variety  accompanies  it,  containing  according  to  Igelstrom  (L  c)  ^1  50*90,  ^  21*09,  Oj 
13-30,  Ba  3-50,  alkalies,  Mg  and  Mn,  11-21  undetermined. 

314.  OLIQOOLASB.  Natron-spodumon  2?erz.,  Arsb.,  ICO,  lS24=Soda-spodumene.  01igokla.s 
Breiik.^  Pogg.,  viiL  79,  1826.  Hafnefjordit,  Kalkoligoklas,  Forchhaminer^  Skand.  Nat  samm 
i  Stockholm,  July,  1842.     Aventurine  Feldspar=Sunstone  pt. 


Triclinic.     Observed  planes  (see,  for  position,  the  table  under  anortliite  or 
albite) :  O  ;  2-z,  i-i,  2-1' ;  i-5  ;  ^-3  ;  -2,  /,  2,  1 ;  2-1,  f  z,  l-l ;  -2',  /',  2',  V  ; 


Z-5 


299 


/A  7'=120°  42'  OA  1  =  123°  51' 

O  A  ^-^,  ov.  2-r,=93  50  0  A  l'=121  15 

O  A  i4,  ov.  2-i,=86  10  O  A  1-1=127  6 

O  A  7=110  55  0  A  2-1,  ov.  l-7.=97  22 

o  A  r=iu  40         i-i  A  r=i2o  24 

6>A2-r=136  23  i-lA/=118  54 

0  A  2-J=132  40  r  A  i-3'=150  30 

/At-3=147  30 


Cleavage :  0,  i-i,  perfect,  the  latter  least  so.* 
Twins :  similar  to  those  of  albite.     Also  massive. 

II.=6-7.  G.=2-56-2-72;  mostly  2-65 -2-69. 
Lustre  vitreo-pearly  or  waxy,  to  vitreous.  Color  usually  whitish,  witli  a 
faint  tinge  of  graj^ish-green,  grayish- white,  reddish- white,  greenish,  reddish ; 


UNISILICATSB. 
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sometimes  aventurine.     Transparent,  subtranslucent.    Fractm'e  conchoidal 
to  uneven. 

Comp^  Var.— 0.  ratio  1:3:9;  (iCS"!,  Ca)"H-fXl)'  fli'-l-Sf  fli;  or  else  with  half  the  exoesa 
of  silica  basic ;=,  taking  &  as  soda  alone,  Silica  62*1,  alumina  23*7,  soda  14*2=  lUO.  Part  of  the 
soda  is  replaced  by  lime. 

Var.  1.  Cleavcilie;  in  crystals  or  massiye. 

2.  Cbmp(ict  massive ;  oligoclase-f^sHe ;  includes  part,  at  least,  of  the  so-called  compact  feldspar  or 
/dsiUj  these  consisting  of  the  feldspar  in  a  compact,  either  fine  granular  or  flint-hke  state,  containing 
free  silica  disseminated  through  the  mass.  In  those  here  included,  the  feldspar  is  a  soda-feldspar, 
and  it  is  often  difficult  to  distinguish  them  from  cUbiie-felsUe,    See  under  Albite  for  analyses. 

3.  AvtrUurine  oligoclast,  or  sunsione.  Color  grayish-white  to  reddish-gray,  usually  the  latter, 
with  internal  yellowish  or  reddish  fire-like  reflections  proceeding  from  disseminated  crystals  of 
probably  either  hematite  or  gothite. 

Much  oligoclase  has  a  faint  greenish  tinge  and  nearly  lustre,  in  which  it  somewhat  resembles 
spodumene,  whence  the  name  soda-spodumene.  (%ly  the  oligoclase  of  lavas  or  trachytic  rocks 
has  G.  below  2*6.  Hafnefiordite  (anal  36)  contains  the  proto:^yds  of  on  andesite  or  labradorlte, 
and  may  not  belong  here. 

4.  Moonstone  pt.    A  whitish  opalescence. 

Analyses:  1,  2,  Berzelius  (Jahresb.,  iv.  147,  xix.  802);  3,  L.  Svanberg  (CEfv.  Ak.  Stockholm, 
iii.  Ill);  4,  R.  Hagen  (Pogg.,  xliv.  329);  6,  Resales  (Pogg.,  Iv.  109);  6,  Francis  (Pogg.,  liL  470); 
7,  Bodemann  (Pogg.,  Iv.  110);  8,  Jevreinof  (B.  R  Ztg.,  1858,  No.  12);  9,  Chodnef  (Pogg.,  IxL 
890);  10,  Jevreinof  (L  c.);  11,  Scheerer  (Pogg.,  bdv.  153);  12,  18,  Kersten  (J.  pr.  Ch.,  izxviL 
173,  Jahrb.  Min.  1845,  653);  14,  v.  Hauer  (Jahrb.  Q.  Reichs.,  iv.  830);  16,  Delesse  (Ann  d.  M., 
IV.  xix.  149);  16,  Kemdt  (J.  pr.  Ch.,  xliii.  218);  17,  Wolff  (J.  pr.  Ch..ixxiv.  234);  18,  Rammelb- 
berg(Pogg,  IvL  617);  19,  v.  Rath  (Z&  G.,  ix.  226);  20,  Delesse  (Ann.  Ch.  Phys.,  III.  xxiv.); 
21,  Seneca  (G.  Beschr.  Baden,  1861-02);  22,  Delesse  (Bull  G.  Soc,  II.  viL  310);  23,  Laurent 
(Ann.  Ch.  Phys.,  lix.  108);  24,  Damour  (Ramm.  5th  Suppl.,  178);  25-27,  Haughton  (Rep.  Br. 
Assoc.,  1863,  56);  28-8o,  Smith  &  Brush  (Am.  J.  Sci.,  II.  rv.  211,  xvi.  44);  31,  C.  T.  Jackson 
(Am.  J.  Sci.,  II.  xliL  Hi7);  32-35,  Deville  (C.  R.,  xix  46,  Et  Geol.  Tenerlffe,  1848);  :<6,  Forch- 
hammer  (Skand.  Nat.  S.  Stockholm,  1842);  37,  Pouqu^  (Ramm.  Min.  Ch.,  614);  v.  Hauer  (Verb. 
G.  Reichs.,  1867,  60);  89,  40,  A.  Strong  (Jahrb.  Min.  18ti7,  587): 


63-70 
61-55 
59-66 
63  51 
62-70 
61-06 
64-25 
60-63 
63-80 
60  97 
11.  Tvedestr'd,  5e*?wt  6r30 


1.  Danviks-Zoll 

2.  Ytterby,     »* 

3.  Sala, 

4.  Arendal, 
6.        "       yu?^ 

6.  Ajatzkf^'a,      Ural 

7.  Schaitansk,       " 

8.  Emerald  mine,  '* 

9.  Kimito,  Fiul.,  red 
10.  Pltkiiranta 


28-95 
28-80 
23-28 
23-09 
23-80f'e  0-62 


if 


12.  Near  Freiberg 

13.  Marienbad,  Boh. 

14.  Zmin,  ** 

15.  Visembach 

16.  Bodeu 

17.  Flensburg,    SiL 

18.  Warmbrunn,  " 

19.  Albula,  Grlsons 

20.  Mer-de-Glace 

21.  Goggenau 

22.  Quenast,  Belg. 

23.  Ariege 

24.  Elba 

25.  Garvary  Wood,  J.  60-56 

26.  ?  •»        59-28 

27.  Knader,  "       62*40 

28.  Unionville,  Pa.  (5)  64-27 

29.  Danbury,  Ct  (|)  63-76 
80.  Haddam,  "  (|)  64-26 
31.  Chester,  Mass.       6200 


62-97 
63-20 
63-16 
63-88 
bl-96 
64-80 
[63  94] 
6201 
63-26 
63-63 
63-70 
62-60 
62-30 


19-68 
22-24 
26-35 
21*31 
26-40 
23-77 
23-48 
23-60 
2816 
22-27 
2-2-66 
22-84 
23-7 1 
21-16 
23-92 
22*52 
22-64 
24-60 
22-00 
24-40 
22-96 
23-60 
21-21 
22-56 
21-90 
24-40 


411 
0-54 
0-40 


0-51 
0-35 


0-53 
0*01 
0-44 
0-40 
1-94 


Pr. 
i/r. 


Mg  Oa  ^a  &       ]^ 

0-65  2-05  8-11  1-20  =10016  Berzelius. 

0-80  3-18  9-67  0*38  =9938  Berzelius. 

0-86  6-17  6-61  1-76  1-02,  und.  0-82=98-«6  a 

0-77  2-44  9-37  2*19  =101-37  Hagen. 

0-02  4*60  8-00  1-05  =100-79  Rosales. 

105  2-16  7-55  3-91  =9952  Francis. 

1*14  2*57  7-98  1*06  =9976  Bodemann. 

0-25  4 15  6-60  1-17  =98*65  Jevreinof. 

0-47  12-04  1-98  =99-60  Chodnef. 

0-39  6-36  6-38  0-66  =100-16  Jevreinof. 

4-78  8-50  1-29  =100  Scheerer. 

0-24  2-83  7-24  242  =99  69  Karsten. 

0-25  2-42  7-42  2*22  =99*32  Kersten. 

3-00  9-72  0-17  0-79=100-00  Hauer. 

«r.  8-45  6-66  1*21  1-70=98-68  Delesse. 

0-10  2-02  9-43  8-08  ^,  Mn  040=100  K. 

412  901      =97-77  Wolff. 

(r.  2-52  7-66  2*17  =1()0  Ramm. 

0-78  3-53  6-94  4  38  =100*29  Rath. 

0-32  8-28  6-88  2*81  ,  Mn  <r.= 99-91  D. 

0-44  3-85  8-39  2*29  =101-12  Seneca. 

1*20  1-44  6*16  2-81  1-22=99*69  Delesse. 

0  20  300  8-90     =99-41)  Laurent 

4-86  8-20  0-94  =9874  Damour. 

0-04  5-96  6-46  1*76  =99*58  Haughton. 

0*21  4-66  6-48  238  ,  Sin  0-32=98-32  H 

0  08  6-62  7-04  1*66  =  1 0u*40  Haughton. 

0*58  0-81  10-94  1-36  1*08=100*26  S.  &  B. 

ir.  8-09  9-72  0*65  0*26=99*94  a  &  B. 

tr.  2-15  9*99  0-60  0*29=99-09  a  &  B. 

0*70  8*50  8*07     l-Oa=  99*67  Jackson. 
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Si 

£1 

|Re 

Mg 

Ca 

iSTa 

t 

82.  Teneri£fo 

62'9f 

22-29 

0-54 

2-06 

8*46 

3-69 

88.        " 

63-81 

21-98 

0-66 

1-10 

9*46 

2  99 

84.        " 

62-64 

22*49 

0*41 

2-18 

7-84 

4*64 

S6.        " 

61-65 

22-08 

0-47 

2*81 

7-74 

8-44 

86.  ffc^fn^fiordUe 

61*22 

23-32 

2-40 

0-36 

8*82 

2-66 

«r. 

87.  L.  Laach 

63*6 

22-1 

1-8 

0-8 

8-9 

8*4 

88.  Sdiemnits 

69*49 

28-88 

— « 

6*20 

4-86 

4-09 

89.  KyffhauBer  Kts. 

60-94 

24-22 

1-66 

«r. 

3-94 

7-65 

0-96 

40. 

6001 

21-66 

1*54 

0-68 

515 

7-08 

1-37 

— =100D«TiILe. 
— =100DefiIleu 
— slOODeriUei 
— =98-04  DeriOs. 

=98-68  FordilL 

— slOOFbuqnd. 
0-99=99-01  Hauer. 
0*79,  &*>.=  100-16  a 
2-69,  Ba,  6r,  Li,  It.  = 
100*08  Streng 

A  brownish  feldspar  fh>m  Borodin,  Finland,  afTorded  &.  y.  Waltershausen  (Vulk.  Qest,  26)  3 
6»  20,  Si  18*41,  9e  0-20,  &g  0  87,  Ca  0*11,  Na  0'5-2,  £:  14'4l,  £[  0*57=98*29.  It  maj  be  an  or 
thodaso.    G.= 2*683.    Na  9  may  be  mainlj  aibiie^  judging  from  the  amount  of  soda. 

In  anaL  8,  0.= 2*69;  8,G.=2'656;  9,  a.=ai-68;  ll,G.=2-666;  12,  a.=2'66;  ]8,a.=2-631; 
16,  G.='ii*66-2'68,  in  mica  schist;  17,  G.=2*661;  19,  a.=2-72,  ign.=  r06;  24,a.=2-662;  88, 
a.=2-61;  81,  G.=2-586,  IL= 7 '5,  granular  with  emery:  33,  0=2-694;  34,  G. =2*58-^2-59,  ia 
trachyte;  85,  G.=2'592,  hi  trachyte;  37,  G.=2-66,  hi  lava;  88,  G.=2'635;  39,  40,  hi  dioryte, 
G. =2*63—2-64 ;  Nos.  1  to  81,  in metamorphio rocks,  granite,  gneiss,  porphyry,  syenite,  and  diofyte; 
82-87  in  lavas  or  volcanic  rocks. 

Some  of  the  analyses  vary  from  the  oxygen  ratio  1:8:9  toward  1:3:  12,  and  Scheerer  in  the 
Huidw.  Ohem.  of  Liebig,  Pogsendorf,  etc.,  makes  intermediate  varieties,  shading  into  both  albita 
and  orthodase,  one  called  byhim  oUgocUut-aSbUi^  the  other  <^QwUaM^oT(hodaa&—fM^  under  orifetf- 
daat  and  aJEbUa,    But  as  explained  elsewhere,  these  probably  arise  from  mixture. 

Other  analyses:  from  Ytterby,  Haughton,  Q.  G.  J.,  xviiL  412;  from  Dodcweiler,  fai  the«£im, 
A.  Streng,  B.  H.  Ztg.,  xxiii.  53 ;  from  granite  of  the  Ockerthal  and  of  Meineckeburi^  Fuohs,  ib. 

P3rr.,  etc — ^B.B.  fuses  at  8*5  to  a  clear  or  enamel-like  glass.   Not  materially  acted  upon  by  adds. 

Obs. — Occurs  m  porphyry,  granite,  syenite,  serpentme,  and  also  in  different  eruptive  rocks. 
It  is  sometimes  associated  with  orthodase  in  granite,  or  other  granite-like  rock.  Among  its 
localities  are  Dauviks-Zoll  near  Stod^holm ;  Kimito  hi  Finland,  forming  with  quartz  and  mica  the 
granite  containing  columbite ;  Pargas  in  Fmland ;  Ari^  and  Arendal,  with  calcite,  epidote,  eta, 
crystals  sometimes  2  or  8  in.  long ;  Sdiaitansk,  Ural,  greenish,  in  a  gangue  of  quarts  and  mica 
and  yeUowisli-white  feldspar ;  in  gneiss  of  the  Schwarzwald  of  Goggenau,  north-east  of  Baden 
in  syenite  of  the  Yosges ;  in  a  micaceous  dioryte  (caUed  hergantyte)  at  VisemlMch  in  the  Yoeges 
in  protogine  of  the  Mer-de-Glaoe,  in  the  Alps ;  in  euphotide  at  Lavaldens,  Department  of  Isere 
at  AlbuLa  in  the  Orisons ;  in  a  dark  green  porphyry  at  Quenast  In  Belgium  ;  in  mica  schist  at  the 
Emerald  Mine  of  the  Urals,  and  at  Boden  near  Marienberg;  in  the  ampliibolyto  of  Marienbad,  Bo- 
hemia; in  a  green  porphyry  (oligoclase-porphyry  of  Rose),  near  Elbingerodc  in  the  Harz;  in  dia- 
base of  the  Uarz ;  the  Fichtolgebirgc ;  Chalanchos  in  Allemont  and  Bourg  d'Oisans ;  aa  sunsione 
at  Tvedestrand  in  the  Christiana-fiord,  Norway ;  at  Hitteroe,  Lake  Baikd ;  at  the  North  Cape, 
near  llammerfcst ;  in  Douigal,  Ireland,  in  granite,  with  orthodase,  etc. :  in  Iceland,  colorless,  at 
Uafuefjord  {hafnefiordite).  The  oligoclase-porphyry  is  called  oUgophyre  by  Coquaud;  near  St 
Rapliael  in  the  Dept.  of  Yar,  in  XiYance,  a  rock  of  this  kind  has  a  beautiful  turquois-blue  color,  is 
very  hard,  aud  encloses  crystals  of  oligoclase ;  G.=2'61.  In  lavas  and  trachyte  (o/f^oc2a.«e-/ra- 
chyte)  at  Teneriffe,  and  in  the  Eugauean  Mts.  near  Padua ;  in  the  domj-te  (trachyte)  of  Puy  de 
Dome ;  in  doleryte  at  L.  Laach ;  in  pumice  at  Arequipa  in  Peru ;  in  obsidian,  with  sanidiii,  at 
Zimapau  in  Mexico. 

In  the  United  States,  at  Unionville,  Pa.,  with  euphyllito  and  corundum,  G.=2*61 ;  also  at  Dan- 
bury,  Ct.,  with  orthodase  and  danburite ;  Uaddam,  Ct.,  often  transparent,  with  iolito  and  black 
tourmaline ;  Mineral  Hill,  Delaware  Co.,  Pa.,  called  moonstone ;  at  Orange  summit,  N.  Hamp^ 
slightly  greenish,  and  pearly;  at  the  emery  mine,  Chester,  Mass.,  granular,  with  U.=7*5, 
G.=2'586j  at  Dixon's  quarry,  Del 

Named  m  1826  by  Broithaupt  from  6\iyoi^  little^  and  jrXau,  to  deave,  Berzelius  had  previously 
(in  1824)  recognized  it  as  anew  mineral  from  specimens  from  Dan  viks-ZolI;  and  he  aflerward 
named  it  natron-spodumeno  (soda-spodumene). 

Alt.— Occurs  altered  to  kaolin  and  natrolite.  The  change  to  kaolin  takes  place  more  easily  than 
in  orthodase,  as  shown  by  the  longer  resistance  of  the  latter  when  both  occur  in  the  same  rock 
(Laspeyres,  ZS.  G.,  xvi  387). 

315.  AIiBITE.    Feltspat  hvit  pt.  Wall,  65,  1747.    Feljispath  pt.,  Schorl  blanc  pt.,  de  Lide^ 
Crist,  il  4U9,  PI  v.,  1 15, 16,  1783.    Krummblatteriger  Feldspath  Hedenberg^  Afh.,  L  118, 1806. 
Albit  Gahn  db  Berz^  Afh.,  iv.  180,  1815.    Tetortin  Breith.^  Char.,  1828.    Soda  Feldspar. 
Yab.  irUrod,  (u  species,    Qeavelandite  (fr.  Chesterfield)  BrookSf  Ann.  PhiL,  IL  v.  381,  1823 
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Periklm  BreUh.,  Char.,  1823;  Peridina    Hyposklerit  (fr.  Arenda])  Breilk,  Schw.  J..  lil  31(1 
1830.    PeriBterite  (fr.  Perth,  CaiL)Tlu>m.,  PhiL  Uag.,  IIL  xzu.  189,  1843.    Olafit  »«'(&,  B.  n 
Zlg.,  xiT.  SS=01igoklas-Alb\t£kA«er«',  Pogg.,  Izzxii.  11. 
FelsiCe,  Petrosilei,  or  HelleQinta  pL,  .^iwl    Adinole  (f^.  Sala)  Beud^  Tr.,  1i  136,  1S32. 


Triclinic. 

/A  7'=  120"  47' 

0  A  *-i,  OT.  2-(',=93  36    0  A  i=150  3 

<?  Aw,  OT.  2.i,=8ti  24    i-lAl'=113  41 


(?  A  /=114  42 
0  A  7=110  50 
0  A  2-I'=136  50 

(?  A  2-1=133  14 


0  A  2-i,  ov.  l-t,=97°  54'     t-»  A  1-8=149''  35' 
i-i  A  i-s'=149  38 
7' A  1'=  123  6 
/A  1=125  3 
2-iA2-r=90  4 
r  A  2-i=138  34 


*-iAl=120  11 
i-iA/=H7  53 
i-iA7=119  40 


0                       1 

i-i     i4 

/ 

/■ 

.-3' 

i-i 

-''  1 

1 

1 

2-i 

■i' 

2.1 

i' 

1 

i 

l-t 

r 

i 

i' 

Observed  Pltinea.    Add  f. 


Cleavage:  0,"i-»  perfect,  the  first  most  so;  14  sometimes  distinct   Twins: 
1.  Composition-face  t-t,  axis  of  revolution  normal  to  i-i,  tlie  most  common, 
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f.  301.  2.  C.-face  and  revolution  the  same,  but  (f.  307)  the  two  halves  by 
mutual  penetration  crossing  along  a  medial  vertical  line,  so  tiiat  the  right 
quarter  in  front  is  continued  in  the  left  onarter  behind,  and  the  left  in 
front  in  the  right  behind,  the  upper  and  under  planes  0  meeting  in  a  refin- 
teriBET  anf^le,  and  the  2-t  on  either  side  in  a  salient  angle — making  an  in- 
tersecting twin,  having  the  aspect  of  a  double  twin  of  four  crj-stals  in  which 
the  two  diagonally  opposite  are  alike  in  position.  3,  C.-face  the  same,  but 
axis  of  revolution  ^raZ/eZ  to  i-i,  and  vertical,  preducing  the  form  in  f.  304, 
the  planes  0  and  1  above  (or  below)  being  very  nearly  in  the  same  zone 
(the  plane  angle  of  i-l,  which  the  edges  of  7"  and  0  make,  being  116°  26', 
and  that  which  the  edges  of  I  and  1  make  being  115°  55',  differing  only 
31') ;  also  exemplified  m  the  double  twin,  f.  308,  the  two  halves  of  which 
are  twins  like  f.  307 ;  may  be  right  or  left-handed,  according  to  which  half 
is  revolved ;  also  in  other  similar  double  twins  (fr,  Middletown,  Ct.),  in 
which  the  two  halves  are  like  f.  305.  4, 
C.-face  parallel  to  6),  and  revolution  on  a 
horizontal  axis  normal  to  the  shorter  diago- 
1  nal  of  0,  as  in  f.  309  ;  the  twin  right  or  left- 
handed,  according  as  the  part  revolved  is  tlia 


upper  or  lower.     5.  The  last  kind  (4),  com- 
bined with  the  first  (1),  making  double  twins. 
Also  massive,  either  lamellar  or  grannlar; 
Fericdme.  jj^^  laminse  sometimes  divergent;  granular 

varieties  occasionally  quite  fine  to  Impalpable. 

H.^rt— 7.  G.='2o9— 2-65 ;  2-612,  Fiiibo,  Eggertz;  2fil9,  Broddbo. 
r.ufitre  pearly  upon  a  cleavage  face;  vitreous  in  other  directions.  Color 
white  ;  also  occasionally  bluish,  gray,  reddish,  greenish,  and  green;  some- 
times having  a  Ijluish  opalescence  or  play  of  colors  on  0.  Streak  uncolored. 
Trunspiirent — wiilitransliiceiit.     Friiclure  uneven.     I'ritlle. 

Comp^  Var.— 0.  rolio  1  ;  3  :  13;  (iSn'+l^ilfW'  +  CSi.  or  witliliiilf  llipcxcps?  ofeilicabasic, 
-=Silica  (>8'G,  nluminn  19'G,  soda  I  l'S=IOO,  A  Bmall  |iurt  of  the  soihi  is  rcpli)ct.-<!  usuollj,  if  not 
ninny!',  by  |kiibbIi.  dqiI  nlso  by  lioio.     Hut  these  dinbri'iiccii  arc  cot  fitcrimJly  oppsrcnt. 

Vnr.  1.  Ordinary,  (al  In  crystals  or  clciiTiible  massive.  The  aneleK  vary  somewhat,  espednlly 
Tor  iilane  y  ;  /A/'=li2'  JO'.G.Rose;  IS!"  JB'.  Moriirniic  and  DescloiMaiii,  as  nican  of  many 
ripasiircmentsorSt.  fiothanlrrjdlols;  0  A/'  =  l  l.-i  6',  Rose  ;  114  B.!',M.andD.  {b)  Avmlurinf; 
almilar  lo  avcnturiao  oligoctasp  and  orthorlaso,  {c\  Moonalonc;  siinilar  to  moonstone  under  oligo- 
clase  and  orllioclaso.  reriitrrile  is  a  wliitiBli  ailularia-iiku  albile,  slightly  iridesctct,  having  G,  — 
2'6*26;  named  from  nrainrina,  pigeim,  the  colors  resembling Minieubat  iliose  of  the  neck  of  a  pigeon, 
(d)  Pericline  is  in  large,  opaque,  nhitc  crystals,  Bli(>rt  uud  broad,  of  the  forms  in  Qg,  3ii»,  3li!>. 
G.=2-MI  ;  /a/'-=120"  :iT,  Brmth. ;  from  the  cliloritic  wbists  of  the  Alps. 

(e)  //[iipiwrierite  is  blackish-Brecn,  from  Arendal;  H.=.'i-5;  G.  — !'ti:t  — 2-l>G  ;  it  COTitoinS.  accord- 
ing to  Rammelsbci^,  G  p.  c.  of  pyroietie,  Ik-rinaiin  figures  (J.  pr.  Cli.,  ilvl.  3!IG)  a  crystal  having 
the  planes  and  nearly  the  form  of  f.  302.  Named  from  'vri,  under,  si'ifwi,  hard,  with  reference  (o 
the  inferior  hardness. 

(/)  Lamellar;  cleavelandilt  j  a  white  kind  found  at  Chesterfleld,  Mas  a.,  and  named  alter  Dr.  P. 
CleaTcland,  (he  mineralogisL 

2.  Co/ni'oet;  albiiic/cbite ;  smooth  on  surface  of  ft'acture,  whitish,  grayish,  or  reddish-gray  in 
color,  and  very  tough.     M.  =  e'S— "'B;  G.  =  2'6— 2'65.    See  also  under  Ouqoclase. 

Analyses;  1,  G.  Kose  IGilb.  Ann.,  lixiiL  173) ;  2,  Tengalrijm  (Ann.  PhiL,  1S24);  3,  Strolneyet 
(Uulersuch.,  300);  i,  Laurent  {Ann.  Ch.  Pliys.,  li.);  6,  Thaulow  (Pogg.,  ilii.  Bll);  li.  Brooks 
(Pogg.,  111.  S92);  7,  Abich(B,  II.  Zlg.,  i.) :  B,  Erdmann  iJahresK,  ui.  la2|;  9,  Abich  (Pogg.,  li. 
520);  10,  C.  G.  Gmelin{Pof^.,  viL  79);  11,  Kersten  (Jalirb.  Uin,  IMS,  648};  12,  Didny  (Crjst. 
from  melaphyre  of  Aguy,  Ann.  d.  U.,  V.  iL  184,  193);  13,  Rammelfl'jerg  (Pogg.,  btiii.  aii6|;  14, 
L-ihnieyer  (Pogg„  III.  390) ;  15,  Desclabieaac  (ZS.  G,  i. -201);  IS,  SclielcUauer  (P<%g..  Iii.  39S); 
U,  Riehter  (Pogg.,  liziix.  IT};  IS,  Bube  (Z8.  Q.,  lir.  49};  19,  Redtenbacher(Pogg.,  lii.48}}ao, 
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21,  Brash  aLd  Weld  (Am.  J.  Sci.,  II.  viil  390) ;  22,  T.  &  Hunt  (FhiL  Mag.,  IV.  L  222,  Am.  J.  Scs 
II.  xii.  212);  23,  F.  A.  Gentia  (Am.  J.  Sci.,  II.  xxiriii  249);  24,  B.  H.  Twining  (Am.  J.  Sci.,  IL 
xxxL  367);  25,  26,  Boye  &  Booth  (Proc.  Am.  PhiL  Soc.,  il  190): 


§i         &       fe     ilg 


1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 


Arendal 
Finland 
Chesterfield 


(( 


St  Gothard,  crysL 
St  Gothard,  uOtite 
Miask,  crysL 
Brevig 
Pantellaria 
Zoblitz 
Marienbad 
AWUey  crysL 
HyposckriU 


68*46 
67-99 
70-68 
68-4 
6900 
67-89 
[6845] 
69-11 
68-23 
67-94 
68-70 
67-0 
67-62 


Schreibershau, w, (i)  6875 


Oberhalbstein 
Snarum 

"      Olaflid 
Drehfeld,  w, 
Pennsylvania 
Unionville,  Pa. 


it 


Peristeriie 
Calaveras  Co. 
Moriah,  N.  Y.,  gnfu 
Wilmington,  Pa. 


ii 


68-50 
6rt*ll 
66-88 
66-99 
(J)  67-20 
66-65 
66-86 
66-80 
68-39 
67-01 
67-72 
65-46 


19-30 

1961 

19-80 

20-8 

19-43 

19-24 

18-71 

19-84 

18-30 

18-93 

17-92 

19-2 

16-59 

18-79 

18-11 

18-96 

19  90 

18-40 

19-64 

20-79 

21-89 

21-80 

19-65 

19-42 

20-54 

2U-74 


0-28 
0-70 
0-11 
0-1 


0-27 

0-62 

1-01 

0-48 

0-72 

0-8 

2  30 

0-54 

0-84 
0-39 
0'76* 


0-30 
0-41 
0-95 

0-64 


0-61 

0-18 

tr. 

0-51 


1-8 

1-46 

0-09 

0-66 

016 

0-39 

0-21 

0-81 

0-52 

0-48 

0-20 

tr, 
0-34 
074 


Oa      t^B. 

0-68  [11-27] 
0-66  11-12 
9-06 
10-6 
11-47 
6-23 
11-24 
10-98 


0-2S 
0-2 
0-20 
0-31 
0-50 
tr. 
1-26 
0-15 
0-24 
1-2 
0-85 
0-51 


7-99 
9-99 
11-01 
7-2 
10-24 
10-90 
0-56[12-17] 
3-72     9-24 
1-56  10-18 
0-90  12  10 
1-44     9-91 
2-06     9-36 
1-79     8-78 
2-52     700 
0-47   10-97 
0-39  11-47 
0-78  10-65 
0-71     9-98 


=100  G.  Rose. 

=100-08  Tengstrom. 

=99-88  Stromeyer. 

—  =  100  Laurent 

=10010  Thaulow. 

6-77  =  100-55  Brooks. 
0-65,  iSin  <r.=10o  Abich. 
0-65,  Mn  <r.  =  100-70  Erdraann. 
2-53=99-83  Abich. 
2-41,  ign,  0-36=100-26  Gmelm. 
1-18=99-77  Kersten. 
2-2=98-9  Diday. 
0-51=98-8  Rammelsberg. 
1-21=100-79  Lohmeyer. 
=  100  Desdabissac. 
0-57=99-10  Scheidtauer. 

,  Mn  0-20,  S  0-25=99-65  R 

0-74=100-10  Rube. 

1-57  =  10007  Redtenbacher. 

=99-42  Brush. 

,  fl:  0-48=100-27  Weld. 

0-58,  ign.  0-6=99-80  Hunt 

<r.,   ign.  0-21  =  100-10  Genth. 
0-26,  ign.  0-24=99-73  Twining. 
0-16=100-19  B.  A  a 
1-80=90-97  B.  &  B. 


•  As  imparity,  or  mainly  lo. 


In  anal  1,  G.=2-6l;  7,  G.  =  2-624  ;  9,  G.=2-595;  11,  G.=2-612;  12,  G.=2-478;  18,  G.= 
2-68;  14,G.=2-624;   18,  G.=2-61 ;  20,  G.=2-619;  21,  G.  =  2  633  Brash. 

The  hyposclerite  (anal.  13)  afforded  Hermann  (L  c.)  Si  5643,  ^1  21-70,  Fe  076,  ttn  0*39,  Ce,  La 
2-00,  Oa  4-83,  Mg  3-39,  ft  265,  Na  5-79=99-80,  giving  the  abnormal  and  improbable  0.  ratio 
1:2:  6,  which  Rummelsberg's  later  analysis  appears  to  show  to  be  incorrect,  or  the  composition 
of  an  altered  form  of  it.     Its  inferior  hardness  would  indicate  alteration. 

The  albite  from  Pennsylvania,  analyzed  by  Redtenbacher  (anal  19),  is  called  oligodcise^UbUe  by 
Scheerer;  it  gives  the  0.  ratio  I'l  :  8  :  11*7.  He  applies  the  same  name  to  the  Snaram  feldspar 
analyzed  by  Richter,  which  he  says  has  the  external  form  of  scapolite,  and  G.=2-59;  oxygen 
ratio  1  :  3  :  11*3.  It  is  the  olaJUe.  That  of  Snaram,  analyzed  by  Scheidtauer,  was  in  snow-white 
crystals,  and  gave  1*2  :  3  :  11  8;  it  holds  an  excess  of  protoxyds,  owing  to  the  lime  present, 
which  may  be  a  result  of  alteration. 

Felsite  or  compact  feldspar  has  usually  some  free  silica  disseminated  through  it  The  follow- 
ing are  analyses  of  some  kinds,  either  aBHte-felsiie  or  oligodase-felsite.  The  presence  of  lime  is  in 
favor  of  the  latter.  Adinole  is  probably  albitic ;  it  is  reddish,  from  Sala^  Sweden.  Amausite  Ger- 
hard has  been  considered  as  ohgoclase  in  base ;  the  name  was  given  to  a  g^nulite  (Weissstein) 
of  Namiest  in  Moravia.  The  analysis  here  cited  of  the  North  Carolina  mineral,  by  Genth,  is 
in  the  Am.  J.  Sci.,  IL  xxviii  249 : 

— =99-3  Berthier. 
0-32=99-20  Schnedermann. 
1-71,  Mn  ir.,  ign.  1-20=99-46  G 
0-08,  iGr  0-26  Svanberg. 
0-35,  tL  0-21  Svanberg. 
016,  fi  1-12. 

See  under  Orthoclase  for  other  felsites. 

Pjrr-)  etc. — B.B.  Aises  at  4  to  a  colorless  or  white  glass,  imparting  an  intense  yellow  to  feha 
flame.    Not  acted  upon  by  acids. 
Obs. — ^Albite  is  a  constituent  of  several  rocks.    With  hornblende  it  constitutes  diovyU  or 


§1 

& 

Pe 

&g 

6a 

Sa 

1. 

Sala,  Adinole 

79-5 

12-2 

0-5 

1-1 

6-0 

2. 

Lehrbach 

71-60 

1475 

1-41 

tr. 

1-06 

10-06 

8. 

N.  Carolina,  gray 

60-29 

19-66 

4-63 

0-23 

1-83 

9-90 

4. 

Pehrberg 

77-93 

13-19 

0-59 

0-22 

1-22 

5-93 

5. 

i( 

74-95 

11-73 

1-60 

1-82 

0-60 

6-49 

6. 

AinatisUe 

76-83 

11-37 

0-91 

1-30 

6-20 

353  OXYGEN    COSIPOUXDe. 

eieenatone.  It  oeeiire  with  orlhocJase  in  (some  gronite.  as  in  Uml  of  Pomppy'e  Pillnr,  and  In  Bud 
cases  is  uauallj  diatinguiBhsble  b7  lU  greHter  wliiUrQcss.  It  is  ccnimon  nl^o  in  goeiea,  nnil  sonw- 
timcB  in  tLe  crfEialline  uLists,  Vcina  or  albltic  granile  btd  ofleu  Teposiiories  of  the  rarer  grajiiU 
□iinernla  and  of  Hue  crjtitBltizatiouB  of  ^iiis,  incluiling  beryl,  lourmsliDe,  allanite,  columbile,  eta 
It  occurs  also  m  Bome  trachyte,  ae  Uiat  of  Monlagna,  Island  of  Psot^Uaria;  in  Fboiiolili!,  at  Imo- 
g»f  juU,  Iceland ;  in  granular  liuieatone  !□  disaemiuaU'd  crysUls,  aa  near  Moilauo  in  3uvo;. 

In  the  vonpsct  condition,  felsite,  ii  coestitutes  the  hafe  of  olbrli  pyrphi/rj/.  a  rock  Bometimea 
red  (as  ut  AgBf)with  scattered  wliitiali  crTstala  of  albite;  also  thu  aame  i>(  foaie  apiiylr,  asM 
Fri^jue,  a  compact  grayish  rock,  contaiolug  globalca  of  carbonnte  of  lime,  Ilic  ba^e  of  nhieh,  ao- 
cording  to  Diday,  i£  10  p.  c,  albite ;  also  of  some  graniUyle  or  iceinaltin  (white  stonel. 

Uauf  localities  of  albite  are  ujcntioued  above.  It  ocvnrs  'with  epidote  and  gmnet  at  Arendal; 
witb  eudialyte  nud  licit nblendo  in  GroenlnDi 

In  the  United  States,  iu  itatnc,  at  Paris,  with  red  and  blue  tourmallnei.  In  Mann.,  at  Cbegter- 
Beld,  nith  the  Eamu  ininerale,  in  luinclkr  masBea  (diiivelaadite).  alighlly  blmsh,  also  fine  granular, 
and  micly  in  ^inoll  cryatnls;  nt  Goshen.  In  A'ew  llmnp.,  at  Acworlh  and  Albteud.  lu  Uiiul,  at 
Haddam,  with  chrjHoberyl,  berjl,  columblte,  and  black  teunnaUoc;  at  the  Sliddltlown  feldfipaf 
qilarry,  in  Sne  trantporeut  or  Ininsluceut  crystals  (fig.  30d);  at  Uonioo,  a  Que  granular  Turiety 
containing  beryl  In  K.  Torlt,  at  Granville,  WashiDgtou  Co„  while  transparent  crystalE ;  at  Moriall, 
Esaecc  Co.,  of  a  greenish  color,  vrlth  amoky  quartz,  and  lesemblinK  green  diallage.  In  Pain.,  at 
Unionville,  Ddiiware  Co.,  a  granular  vsriely  is  the  niatriiof  the  corundum  (see  anala.  liO  and  21), 
having  the  hurdueeg  of  quarts  <,T — 1'^S).  It  had  been  taken  for  iudiunite.  A  Eimilar  TBriety, 
equally  hard,  is  found  nith  idocrase  at  Saiiford,  IJaine.  In  Coli/frntu,  Calaveras  Co.,  witli  Dative 
gold  aud  aurifcrouH  pyrites. 

In  Canada,  in  Bno  ciystala,  at  the  SuCBcM  silver  tnino,  near  L,  Masiawippi,  N  E.  of  I..  Mem- 
phretnagog. 

The  Dame  Albite  is  derived  f^om  albta,  while,  in  allusion  to  its  color,  and  wns  given  the  spedos 
by  fiaho  and  Befifillus  in  1814. 

For  recent  obnervations  on  cryst.  Deed.  Min.,  L  317;  Hcssenberg,  Min.  Not,  No.  L,  il,  T.; 
(i.  Rose,  Fogg.,  uiv.  451,  cxzii.  1.  Figs.  307-3011,  are  from  Rose's  papers.  The  twin  form  of 
Ag.  Hiii  oocurs  at  Uiddletown,  Ct 

For  AUaed  fanna  and  Art^d'ti  aSiUf,,  see  under  OamocLASB. 

Ztoaditb  A^itt,(Pogg,,  liix.  Ml).  Zygadite,  according  to  Desdoiieaui  (Min.  i.  .128),  is  prob- 
ably slbite.  Occurs  iu  thin  tablca,  which  are  twinH,  appearing  like  Ibe  twin  crystaU  of  Bon- 
bonime  and  Uodaoe,  Translucent  or  milky.  In  lustre  and  hardness  like  olbito.  Color  yellow- 
<ah-while,  to  reddish.  6,  =  2-St1 — 2512,  Breitb.  I'lattner  obtained  in  bia  trials  Indications  of 
silica,  eliimina,  and  lilhia,  and  no  water.  Found  with  milky  quart*,  slilbite,  and  blende,  iu 
flsRures  iu  argillj'te,  at  Andieasberg  iu  the  Uarz.    It  wns   ntimcd   tVoni  ^nyilit,  in  pain,  or 


Silex  ex  eo  ictu  ferri  facile  ignie  elidtur — ex  cabi»  aJiisqne  figuiia 
intersectis  oonstans,  Agra:.,  Fobs.,  !Jl4,  1B4S.  Felt-Spat,  Spstum  pyrimachum  (tar.  album,  ciu- 
ereum,  mbrura),  WaU.,  Min.,  6S,  1747.  Filtapat,  Spatum  scintillans,  CtojisL,  flO,  1758.  Feld- 
spath  Germ..  Fr.  Feldspar  Eitgl.  Felspar  bad  rtrOiagr.  Feldstein  J/ausm.,  Handb.,  638, 
laiS,  Orthoae  S.,  Tr.,  iv.  1801,  iu  Index  alone,  p.  3&4,  4to  edition.  Adukr  BreilA.,  Char.,  36, 
1820.    [la  the  preceding,  the  whole  group  of  feldspars  is  included  in  the  one  species,] 

Peldspatb  (Albite  excluded)  Sen.,  IBIS,  N.  Syst.  Min.,  1819.  Feldspatb  (Albite.  Labradorile, 
and  Anorthite  eicL)  G.  Bmt,  Gilb.  Ann.,  lixiii.  ITS,  182:1.  Orthoklns  (id.  eicL)  Bi-eilh.,  Char., 
1823;   (id.  +  OUgoktas  excl.)  Breith.,  Pt^.,  viiL  79,   lS2e.     Potash-feldapar.     Kalifeldspath 

Tab.  introd.  aa  sp.  Adnlaire  Pini,  Mem.  Feldsp.,  Milan,  1783;  Adnlar  Germ.;  Adularia 
Engl.;  Feldspatb  nacr^  A;  Uondstein  var.  Teldapath,  Went.,  Ueb.  Cronst.,  17S0;  id.  =  Adu< 
laria  Wrm.,  Bergm.  J.,  376,  1789;  Moonstone.  Sanidin  Soit,  Ni)(^rath  Min.  Stud.  Geb. 
Niederrhein,  1808;  Glasiger  Feldspathflapr.,  Beltr.,  L  15, 11SQ,  andothera.  Necronite  fnyden, 
Am.  J.  Sd,  L  306,  1819.  Pegmatolitb  Breith.,  Char.,  1823,  1832.  Murchisonile  W.  PhiSips, 
PhU.  Mag.,  IL  L  448,  182Y.  Ryakolith  O.  Rose,  Fogg.,  iv.  193,  1829,  xiviii.  143,  18:i3;  Hhy 
aooUte.  Valencianit,  Mikroklin  BrtilK,  Schw.  J.,  Ix.  3S2,  a24,  1830.  Erytbril*,  Perlhite,  Thorn., 
Phil.  Mag.,  xxiL  188,  189,  1843.  Loxoklas  Breith.,  Pogg.,  Izvii.  419;  Loxoclasu.  Chcsterlitc 
Stal,  This  Uin„  678,   I8G0.    Felsit  von  MorSenbei^  BrtiO.,  Fogg.,  IxriL  421,  Handb.,  631 
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1S47=Pandoxit£r«a&,  E  H.  Ztg^  xxr.  se,  1S60.  ndslt  vod  Mulda  <it,  Handb.,  62S=MuldaD 
lil,  ib,39,  Catt4uti(J.,  lb.  Weiesigit  JenzwA,  Jahrb. Uin.,  18B3,  S9ft  LsBur-Feldspsth  A^  ^onfewt., 
BulL  Hat  Moaww,  xxx.  213,  ISM. 

Hallediiit^  Fetroailox,  Ljipia  Comena,  pt,   CVdimI,  Mid.,   fiT,   175a      Felaile.    Leelite  (fr. 
WcBtmBDDland)  Clarlu,  Ann.  Phil.,  ISIg. 

Monoclinic.     (7=63°  63',/A  7=118° 48',  0  M4=153°  28';  o  :  J  :  0= 
0"844 : 1 : 1-5183.    Observed  planes :  0 ;  vertical,  I,  w,  i-i,  i-i ;  elinodomes, 

ti,  2-i,  6-1 ;  hemidomes,  J-i,  ^-*,  ^,  1-t,  ^i,  |-»,  2-t,  -2-i ;  hemioetaliedral, 
.,  1,  2,  -1,  -2  i  3-),  4-i,  -4-i ;  f  8. 


O  A  f  .'=145°  47' 
0  A  l-i=129  41 
0Afi=U6  33 
0  A  2-;=99  38 
0  A  -2-!=189 
0Ai-;=116  7 
0  A  1=160  62 
O  A  1=124  42 


(?A-1  = 
0A2=i 
OAi-«=77  31 
0Aj4=161  36 
0  A  2-5=135  3 
OAi4=90 
O  A  7=67  44 
iA  A  i-i=90 


«  A  »-l=150°  35' 
«-iA4-S=142  25 
i4  A  -4-S=130  50 
i.iA3-i=146  40 
7a  2-1=134  19 
7  A  l-i=110  40 
1  A  1=126  14 
-1  A -1=143  40 


Cleavage ;  0  perfeet ;  i\  less  distinct ;  iri  faint ;  also  imperfect  in  th« 
direction  of  one  of  tlie  faces  I.    Twins :    1.   Compoaition-face  i-i,  axis 
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of  revolution  normal  to  i4,  the  forms  not  showing  the  composition 
extemallj,  except  sometimes  by  sutures.  2.  C.-face  i-t,  axis  of  rev- 
olution vertical,  producing,  witn  the  form  in  £  310,  the  twins  £  814, 
315,  which  are  right-  or  left-handed,  according  as  one  or  the  oth^ 
of  the  parts  is  the  one  revolved ;  with  the  form  in  f.  311,  the  planes  1^ 
and  0  nearly  coincide  in.  the  twin.  3.  C.-face  24,  as  in  f.  321.  in  which 
the  prism  is  made  up  of  two  adjoining  planes  0  and  two  i-l,  and  is  nearly 
square,  because  0  A  t4=90%  and  0  A  24=135**  3' ;  /  A  7=169*  28' ;  also 
the  same  in  a  twin  of  4  crystals,  f.  317,  each  side  of  the  prism  then  an  Oi 
same  in  a  twin  of  3  crystals,  one  of  the  four  bein^  absent,  and  that  aide  of 
the  prism  made  up  of  the  planes  i4,  i4 ;  again  the  twin  of  4  crystals 
takes,  by  cross-interpenetration  of  each,  the  form  in  f.  822^  consistiiiK  ap- 
parently of  8  cnrstals,  or  four  twins  of  the  kind  in  £  321 ;  IN  /=169  28', 
as  above.    4.  C.-face  0,  £  316. 

Often  massive,  granular ;  sometimes  lamellar.  Also  compact  crypto-crya- 
talline,  and  sometimes  flint-like  or  jasper-like. 

H.=6— 6-5.  G.=2-44— 2-62,  mostly  2-5— 26.  Lustre  vitreous;  on 
cleavage-surface  sometimes  pearly.    Color  white,  gi^ay^  flesh-red,  common  ; 

f^reenisli-white,  bright  jgreen.  Streak  uncolored.  Transparent  to  trans- 
ucent.  Fracture  conchoidal  to  uneven.  Optic-axial  plane  sometimes  in 
the  orthodiagonal  section  and  sometimes  in  the  clinodiagonal ;  acute  bisec- 
trix always  negative,  normal  to  the  orthodiagonal ;  indined  at  18*  C,  in 
adularia,  accoraing  to  Angstrom,  4^  6'  to  the  clinodiagonal,  and  112*  1'  to 
edge  ///;  and  according  to  Descloizeaux,  at  22*  C.  these  angles  are  6*  18' 
and  110*  49'  for  the  red  rays ;  angle  of  divergence  in  adularia  of  St.  Gk>thard 
112*  to  123* ;  in  transparent  from  Wehr  in  the  Eifel,  only  18*  to  21*,  with 
other  optical  peculiarities. 

Oomp.,  Var.— 0.  ratio  1  :  3  :  12 ;  (Jlt*+f  Xl)'§i»+6§i ;  or  else  with  half  the  excess  of  siUca 
basic; = Silica  64*6,  alumina  18*6,  potash  16'9=100;  with  soda  sometimes  replacing  part  of  the 
potash.    The  orthoclase  of  Carlsbad  contains  rubidium. 

The  varieties  depend  mainly  on  structure,  variations  in  angles,  the  presence  of  soda,  and  the 
presence  of  impurities. 

The  amount  of  soda  detected  by  analyses  varies  greatly,  the  ratio  to  the  potash  being  fW>m 
1  :  100  to  1  :  ^.  But  recent  chemical  investigations  have  shown,  what  Breithaupt  indicated  from 
ocular  examination  in  1861,  that  some  of  the  sodiferous  varieties  owe  the  soda  to  a  crystalline 
combination  of  the  orthoclase  with  albite.  The  perthite  (see  beyond)  has  thus  been  found  to  con- 
sist of  thin  alternate  layers  of  these  two  feldspars.  How  far  this  explanation  extends  to  other 
sodiferous  kinds  remains  to  be  ascertained. 

The  variations  in  angles  are  large,  and  they  occur  sometimes  even  in  specimens  of  the  same 
locality.  In  crystals  of  the  kind  ^led  chesterlUe,  which  are  to  all  appearance  regular  and  undis- 
tortod,  the  angle  /'  (right  prismatic  plane)  A  /(left  id.)  varies  from  121"  to  127",  according  to  the 
author's  measurements ;  and  other  angles  make  the  form  tridinic,  0  a  I  and  0  A  /'  sometimes 
differing  6",  one  being  110"  and  the  other  116";  while  twins  compounded  parallel  to  the  clino- 
diagonal section,  which  are  common,  prove,  by  the  absence  of  any  reentering  angle  on  the  baseii 
that  the  form  is  not  Priclinic  (although  so  made  by  Breithaupt,  who  refers  the  species  (B.  H.  Ztg., 
xviL  1 )  to  albite).  The  crystallization  is  normally  monodinic,  and  the  variations  are  simply  irreg- 
ularities.   There  are  also  large  optical  variations  in  orthoclase,  on  which  see  Descl  Min.,  L  :i29. 

The  variations  in  amount  of  soda  and  in  angles  have  led  Breithaupt  to  make  several  Bi>eciea 
out  of  the  species  orthoclase.  But  until  it  is  proved  that  crystals  of  certain  specific  angles  have 
uniformly  the  same  specific  chemical  composition,  and  further,  that  kinds  having  the  same  specific 
chemical  composition  wherever  occurring,  always,  when  crystallized,  present  the  same  angles, 
such  species  cannot  properly  be  recognized  as  distinct.  The  varieties  that  have  been  named  are 
the  following: 

Var.  1.  Ordinary.  In  crystals,  or  deavable  massive,  (a)  Adularia.  Transparent,  deavable, 
usually  with  pearly  opalescent  reflections,  and  sometimes  with  a  play  of  colors  like  labradorite, 
though  paler  in  shade.  Mixmstane  (Hecatcdite  DdameOk^  T.  T.,  ii.  201,  fr.  'cxant,  (he  moon)  belongs  in 


TJNI8ILI0ATBB.  355 

part  here,  the  rest  being  alblte  and  oligodase.  Vakneianite^  fVom  the  silver  mine  of  Yalenciaua, 
Mexico,  is  adularia.  Breitbaupt  finds  for  ordinary  orthodase  (which  he  calls  pegmcUolite)  G.  = 
2-539— 2-578  (B.  H.  Ztg.,  xxv.  38).  Kokscharof  obtained  (Min.  RussL,  v.  115)  from  crystals  from 
theGrison8;*Switzerlaud,for/A/=n8°  48'  20";  0  A /,  acute, =67' 45'  50  "-47';  0  A/,  obtuse, 
=  112°  12'  20 '  —  14'  10  " ;  O  A  l-t=129''  82'.  For  crystals  from  ZUlerthal,  /A  7=118"  45^-50 
(mean,  118°  47'  21");  Oa/,  acute,=67''  47'  20"-50'  (mean,  67"  47'  38");  Oa/,  obtuse,= 
lli^  10'  20"-13'  (mean,  112°  12'  57");  0  A  1-1=129°  43'  10"-60'  (mean,  129°  42'  88').  He 
gives  as  the  calculated  results  for  aduUria,  /A  7=118°  47'  and  61°  1»' ;  0  A  7=67°  47'  20  "  and 
112°  12' 40";    0  A  1-1=129"  43'  26";    0  A  2-i=135"  3' 39";    C(0  A  t-t)=63°  56' 46". 

(b)  SunsUme,  or  aventurine  feldspar  (Heliolite  Delameih^  T.  T.,  ii.  200).  In  part  orthoclase;  rest 
albite  or  oligoclase  (q.  v.), 

(c)  Xecroniie.  A  cleavable  feldspar,  fetid  in  odor  when  struck.  The  original  was  found  by 
Hayden  near  the  York  and  Lancaster  road,  21  m.  from  Baltimore,  in  granular  hmestone,  and 
was  whitish  or  bluish  iu  color.    Named  from  vcKp6f^  a  corpse, 

(d)  Amazanstone,    Bright  verdigris-green,  and  deavabla. 

(«)  Eryihrite,  Flesh-red,  from  amygdaloid,  near  Kilpatrick.  Made  out  by  Thomson  to  contain 
3  p.  c.  of  magnesia.    Named  from  IpoQpdi,  red. 

(/)  Sanidin  of  Nose,  or  glassy  feldspar^  including  much  of  the  Ice-spar^  part  of  which  is  anorthite. 
Occurs  in  transparent  glassy  crystals,  mostly  tabulxir  (whence  the  name  from  9ii»tf,  a  board)  in 
lava,  pumice,  trachyte,  phonoliie,  eta  Proportion  of  soda  to  potash  varies  from  1  :  20  to  2  :  1. 
A.  Mitscherlich  finds  in  some  kinds  0*79 — 2*33  p.  c.  of  baryta.  RhyacoliU  is  the  same;  the  name 
was  applied  to  glassy  crystals  from  Mt.  Somma  (Eisspath  Wern.),  Rose  has  since  observed  (Kryst. 
Ch.  Min.,  88)  that  the  specimen  he  analyzed  (Pogg.,  xxviiL  143)  probably  contained  some  mixed 
uephelite,  and  that  the  mineral  is  orthoclase.  Named  from  pv«i4,  stream  (lava  stream),  and  AiOo;,  stone, 

(g)  ChejfierlUe,  In  white  crystals,  smooth,  but  feebly  lustrous,  implanted  on  dolomite  in  Ches- 
ter Co.,  Penn.,  and  having  the  variations  in  it?  angles  above  stated.  It  contains  but  little  soda. 
Twins  occur  with  composition  parallel  to  0,  and  also  parallel  to  both  0  and  i-i^  the  latter  appar- 
ent by  the  meeting  of  strise  along  the  middle  of  an  0,  and  the  former  by  the  same  on  an  i-t. 
Crystals  vary  from  a  line  in  breadth  to  1^  in.  G.= 2*531  Silliman.  Erni's  analysis  (This  Min.,  Sd 
edit.,  Ks50,  678)  is  erroneous,  and  therefore  not  cited  here. 

{h)  MicrocUn.  Usually  in  cleavable  masses,  whitish,  grayish,  or  reddish,  and  opalescent  The 
original  was  from  the  zircon-syenite  of  Frederick svam  and  Laurvig  and  Brevig,  Norway.  Brei- 
tbaupt made  the  angle  between  the  two  cleavage  planes  90°  22'— 90°  23',  instead  of  90^ ;  and 
hence  derived  the  name,  from  fUKpdi,  little^  and  <r>»vaj,  Undine.  The  analysis  (No.  55)  gives  for  the 
ratio  of  Xa  to  K  3  :  2.  But  Breithaupt  has  since  referred  to  microcUn  the  feldspar  of  Arendal, 
which  atforded  him  the  same  angle,  but  yet  contains  but  a  trace  of  soda  (No.  *J2).  He  also  refers 
here  a  feldspar  from  Kangerdluarsuk,  Greenland  (anal.  54),  which  is  near  the  first-mentioned  in 
composition,  and  gave  the  angles  Oaj-i=90°  22',  0  A  7=112°  9",  Oa7'  =  113°  lo',  O  A  1-1= 
129-  34',  i'i  A  /'  =  119'  13'  7a  7  =119°  4',  7a  ^.^  =  121°  48' ;  also  the  feldspar  of  the  micaceous 
rock  (called  Miascyie)  of  Miask  (Urals),  which  has  Na  :  K=l  :  1,  with  an  excess  of  silica,  accord- 
ing to  an  unsatisfactory  analysis ;  also  a  Bodenmais  feldspar  of  gray  and  greenish  colors,  with  G. 
=  2*575— 2*594,  but  he  suggests  that  Kerndt's  analysis  (No.  56)  was  probably  made  on  a  mixture 
of  microdin  and  oligoclase,  the  two  occurring  together ;  while  Potyka  found  that  the  green  variety 
(anaL  25)  contained  little  soda.  Potyka  also  states  that  the  actual  form  was  triclinic,  and  that 
tlie  cleavage  face  had  the  usual  striae  of  triclinic  feldspars;  but  Kenngott  observes  (Ueb.,  ISrtl, 
73)  that  he  did  not  find  the  stride  on  a  Bodenmais  specimen,  and  H.  Fischer  none  on  the  feldspar 
of  the  zircon-syenite.  Other  loc.  reported  by  him  are:  Lewis  Co.,  N.  Y.,  with  black  pyroxene; 
Baveno  in  Italy ;  Lomnitz  and  Fischbach  in  Silesia,  of  red  color ;  Scholtzeuberg  and  Kunersdorf, 
SQesia;  Olbern-hau  in  Silesia,  grayish-white,  G.  =  2*593;  Sforzella  in  Predazzo,  white,  G.  =  2*596; 
syenite  of  the  Plauen-Grund,  near  Dresden — an  extension  of  its  distribution  which  must  make 
it  easy  to  test  the  value  of  its  distinctive  characters. 

Notwithstanding  the  measurements  of  Breithaupt,  microclin  is  probably  mouoclinic.  Descloi- 
zeaux,  after  optical  investigations  (Min.,  u  341),  refers  it  to  orthoclase.  It  is  to  be  observed  that 
these  angles  were  obtained  from  kinds  having  little  soda  as  weU  as  others  having  much.  More- 
over, loxoclase,  in  which  the  amount  of  soda  is  still  larger,  is  monoclinic. 

(*)  Loxoclase.  In  grayish-white  or  yellowish  crystals,  a  little  pearly  or  greasy  in  lustre,  often 
large,  feebly  shining,  lengthened  usuallj  in  the  direction  of  the  clinoiiagonaL  0  A  7=112°  30', 
0  A  /"=  1 12°  50",  7  a  7=120°  20';  O  M-i  (cleavage  angle)=90°,  Breith.  G.=2*6~2*62,  Plattner. 
The  analyses  find  much  more  soda  than  potash,  the  ratio  beiug  about  3:1,  but  how  far  this  is 
due  to  mixture  with  albite  has  not  been  ascertained.  From  Hammond,  St.  Lawrence  Co.,  N.  Y. 
Named  from  Aj^o$,  transverse^  and  irAaai,  7  cleave^  under  the  idea  that  the  crystals  are  peculiar  in 
having  cleavage  parallel  to  the  orthodiagonal  section. 

{j)  Breithaupt  has  added  still  other  names.  His  ParadoxUe^  from  tin  mines  near  Marienberg,  etc, 
has  (I.  c.)  /a7  =  119  0';  /aw'  =  120®  40,  7Ai-i  =  120°  20';  tt=6i-6;  G.= 2*440— 2*456; 
color  flesh-red.    Contains  potash  at  the  aUrali,  with  little  or  no  soda.    (A)  His  Cotiaiie  is  the 
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grajish-white  orthoclase  in  twins  from  granite  in  Carlsbad,  Bohemia^  circle  of  Elbogen ;  h}  hu 
trials  it  has  G.= 2-6091— 2*6098,  H.=6— 6^,  and  /aJ  about  120"^;  and  by  Roessler's  analysis 
(B.  £L  Ztg.,  zxv.  39)  it  contains  8  p.  c.  of  soda  to  5  of  potash.  But  Redner  and  Bulk  have  found 
(anal  14,  15)  that  it  is  an  ordinary  potash-feldspar  with  over  14  p.  a  of  potash,  and  IiaB  0.=2*55 
—2-573.  (I)  His  Muldan  is  from  Mulda  near  Freiberg;  it  is  stated  to  have  T  Ai-i  =  117*',  jTai-^ 
=  116",  OA/=116''-116r,  OAr=in^  G.=2-54-2-56.  MoU's  analysis  (No.  12)  shows  that 
it  is  common  orthoclase,  although  irregular  in  its  angles. 

(m)  Lazurfeldapar  (Lasurfeldspath),  a  feldspar  having  H.=6,  and  G.= 2-597,  and  the  cleavage 
of  orthoclase,  found  near  Lake  Baikal  with  lapis  lazuli. 

(n)  PerUiite.  A  flesh-red  aventurine  feldspar,  consisting  of  interlaminated  albite  and  ortho- 
dase,  as  shown  beyond.     From  Perth,  Canada  East 

(o)  Murchisonite  is  similar  flesh-red  feldspar  to  perthite^  with  gold-yellow  reflections  in  one  di- 
rection, like  sunstoue ;  and  stated  to  have  also  an  unusual  cleavage  direction  besides  the  two  ob- 
served.  From  Dawlish  and  Exeter,  England.  Named  after  its  discoverer,  Murchison  the  geologist 

Weissigite,  of  Jenzsch,  is  in  small  whitish  or  reddish-white  twin  crystals,  and  is  from  the  cavi- 
ties of  amygdaloid  at  Weissig  near  Dresden;  G.= 2 -538— 2*546.  L  Lea  has  named  (Proa  Aa 
Phikid.,  May,  1866)  a  greenish  orthoclase  from  Lenui,  Delaware  Co.,  Pa.,  '*  almost  without  cleav- 
age," lennilite ;  other  specimens  of  the  same  locality,  pearly  smd  distinctly  deavable,  ddtxwariie ; 
and  a  dull  bluish-green  subtransparent  kind,  of  an  aventurine  character,  containing  minute  parti- 
cles bright  and  hexagonal  (hematite  ?)  from  Blue  Hill,  2  m.  N.  of  Media,  Pa.,  cassirUie.  These 
are  announced  only  as  vaiieties  of  orthoclase;  but  their  distinctive  characters  are  not 
such  as  to  entitle  them  to  special  names.  There  is  no  place  in  the  scienct  of  Mineralogy  for 
names  so  given. 

2.  Compact  Orthoclase  or  Okthocijise-felsite.  This  crypto-crystalline  variety  is  common 
and  occurs  of  various  colors,  from  white  aud  brown  to  deep  red. 

There  are  two  kinds  (a)  the  jasper-like^  with  a  subvitroous  lustre ;  and  (6)  the  ceraioid  or  vxiX-Uke, 
with  a  waxy  lustre.  Some  red  kinds  look  closely  like  red  jasper,  but  are  easily  distinguished  by  the 
fusibility.  The  orthoclase  diflcrs  from  the  elbite  felsite  in  containing  much  more  potash  than  soda. 
Lee'ite,  named  after  J.  F.  Lee,  is  a  deep,  flesh-red  variety,  of  waxy  lustre,  from  Gryphyttan,  Sweden. 

The  Swedish  name  HaVefiinta  meana  false  Jlint 

A.  PropoiHon  of  soda  much  less  Vian  Uiai  of  potash;  from  /,y  and  less  to  1^. 

Analyses:  1,  VaL  Rose  (Scheerer's  J.,  viii.  244);  3,  Durre  (Ramm.  Min.  Ch.,  623);  8,  S.  D. 
Hayes  (Pogg.,  cxiii.  468):  4,  Abich  (Pogg.,  li.  528,  B.  H.  Ztg.,  Jahrg.,  19);  5,  Schwalbe  (Kenng. 
Uei).,  18G1,  73);  6.  7,  Abich  (1.  c);  8,  Plattner  (Pogg.,  xlvL  299);  9,  Broiigniart  &  Malaguti  (Ann. 
d.  M.,  IV.  il  465);  10,  Kroner  (I'ogg.,  Ixvii.  421);  11,  Kersten  (J.  pr.  Ch.,  xxxvii.172);  12,  MoU 
(Ramm.  Min.  Ch.,  624);  13,  Jenzsch  (Pogg.,  xcv.  3U4) ;  14, 15,  Redner  and  Bulk  (25&  G.  xviiL  394); 
IC.  A.  Streng  (Jahrb.  Min.  1867.  541);  17,  v.  Haiier  (Kenug.  Ueb.,  1850-7,  106);  18,  19,  Delesse 
(Bull.  G.  Soc,  II.  X.  508):  20.  C.  Bischof  (Bincliof,  Lehrb.  Gcol.,  II.  2171,  2187);  21,  H.  Risse 
iGeol.  Besdir.  Badcii,  18G1);  22.  Jevreiuof  {Po<r^r.,  xlvii.  IDG);  23,  Schultz  (llamm.  Min.  Cli.,  G2S); 
24.  Jenzsch  (Jjihrb.  Min.  1855,  SoO);  i>5,  J.  Potyka  (Poprg.,  cviii.  303);  20-:',(),  Richer  (ZS.  G., 
xiv.  40.  5:;);  31,  Haii«rhton  ( Rop.  Brit.  Assoc,  1803,  5.5,  C^  J.  G.,  xx.  20'>);  32,  Id.  (Pliil.  Mag.,  IV. 
xxxii.  221);  :^:i-:!5,  C.  W.  C.  Fuelus  (Jahrb.  Miii.  18G2,  7<S7,  7n8);  30,  37,  Lasch  (v.  Dechen,  G. 
BcKoIir.  8irl)eno:cb.,  Verb.  pr.  Rlieinl.  Jahrg..  9,  2S'.>);  38-31),  I^'winstcin  (J.  pr.  Ch.,  Ixviii.  98); 
40.  RammelsbergiMin.  Ch.,  10O3);  41,  F.  A.  Gen th  (Keller  &  Tied.,  iii.  48o);  42,  Smith  &  Brush 
(Am.  J.  ^i.,  II.  xvi.  42);  43,  44,  J.  D.  Wbitnov  (Am.  J.  Sci.,  II.  xv.  440,  xxviii.  16);  45,  46,  Boye 
it  Booth  ( Proc.  Am.  Phil.  See.  PhUad  ,  ii.  53,  Jahrb.  Min.,  1845) ;  47.  T.  S  Hunt  (Rep.  G.  Can.,  1S63, 
474);  48  Smith  k  Briisli  (Am.  J.  Sen..  II.  xvi.  44) ;  49,  G.  F.  Barker  ib.  xxvi.  70). 

B.  rroportion  of  t>oda  to  potash  httween  §  :  1  and  2  :  1. 

50.  51,  G.  Gmelin  (Pogg.,  Ixxxi.  313);  52,  53,  Scheerer  (Pogg.,  cviii.  426);  54,  55,  UtcndOrfer 
(Breith.  B.  H.  Ztg.,  1858,  No  6,  xvii.  1 1) ;  56,  Kern<lt.  (B.  H.  Ztg.,  xvii.  11) ;  57,  Rubo  (ZS.  G.,  xiv. 
53);  58.  T.  S.  Hunt  (PhU.  Mag.,  IV.  i.  322,  Am.  J.  Sci.,  II.  xii.  212);  59,  C.  W.  C.  Fuchs  (Jahrb. 
Min.,  18G2,  789);  ^0,  llelUer  &  Joy  (Ramm.  Min.  Cli.,  020);  01,  G.  Bischof  (Lehrb.  Geol.,  L  c); 
02,  Abich  (1.  c);  0.3,  G.  Rose  (Pogg.,  xxviii.  143);  64,  G5.  Lewinsteiu  (1.  c);  60,  Schnabel  (Ramm. 
Min.  Ch.,  G20);  07,  68,  G.  Bischof  (I.  c);  69,  v.  Rath  (ZS.  G.,  xii.  44);  70-73,  T.  S.  Hunt  (Rcpt 
G.  Can.,  1803,  470). 

C    Frujwrtion  of  soda  to  potash  over  2:1. 

74,  75,  Smith  k  Bru.sh  (Am.  J.  Sci.,  II.  xvi.  43);  76,  Plattner  (Pogg.,  Ixvii.  419);  77,  F.  Sand 
berger  (Geol,  Beschr.  Baden,  Carlsruhc,  1861,  48);  78,  DeIesso'(Ann.  Ch.  Phys.,  III.  xxv): 

A.  Proportion  of  soda  much  less  than  that  of  potash;  from  ^  and  less  to  j. 


•  • 

Si 

^1        ^e 

Mg 

Ca 

Na 

K 

ign. 

1.  Lomuitz,  Silesia           6675 

17-50     1-75 

1-25 

12-00 

=98-25  Rose. 

2.        »'             "                 67-01 

18-60     0-85 

0-19 

0-56 

201 

11-41 

-100-63  Diirre. 

3.        "            "       rdh,    65-10 

20-12 

2-42 

12-80 

— -100-44  Hayes 
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4. 
6. 

6. 
7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 


St  Golliard,  Adtd. 
"  -       Pibia 
Baveno,  green 
Siberia,  Amaz, 

Mexico,  Valenc 
Ceylon,  Moonstone 
Marienborg,  rdh. 
FilrstenstoUon,  Sax. 
Mulda,  Sax.,  bL'W. 
Badeberg,  Sax.,  w?i. 

Carlsbad,  twins 

It 

Kjrffbauser  Mts. 
Brazil 

Chamoani,  wh. 
Vosges,  rdh. 
Schemnitz 


Si 

65-69 
64*62 
65-72 
66-82 

66-82 
64-00 
66-43 
65-62 
65-75 
65-24 
63-02 
65-23 
62-75 
63-84 
66-48 
64-26 
64-00 


£1 

17-97 
18-50 
18-57 
17-89 

17-68 
19-43 
17-03 
17-61 
17-72 
20-40 
18  28 
18-26 
17-71 
19-24 
19-06 
19-27 
18-00 


^e    ]S[g   Oa 
1-34 

—  0-21  0-70 

—  0-10  0-34 
0-09  0-10 


0-80 

0-09 

0*49 
0-80 


^ia 

1-01 
1-65 
1-25 
2-81 


18-99 
16-58 
14-02 
13-05 


ign. 


0-20 


0-84 

0-14 

0-27    

2-87  tr. 


0-60  0-77 
0-53  0-31 


Baden,  rdh, 
Arendal,  Microclin 


u 


ti 


65-32 
6576 
65-55 

Weissigite  65  00 

Bodenmais,  gn.^  Micr.  63*12 
Himmelfabrt,  w.  (|)  65-7 1 
Glashutte,  red  64-53 

Eppendorf;  wK  65-00 

Churprinz,  r<i^  65  10 

Emanuel  Erbst,  rdh.  6621 


19.52       

18-31       

17-99        

19-54       

19-78  ^el-61 
18-75        tr. 


Donegal.  IreL 
Greenland 
Ockerthal,  tr., 
Eehberg,  gnh, 
Meineckeb.,  rdh. 
Sutterbach,  Sanidin 
Scharfenberg. 
Perlenhardt, 
Drachenfels, 


it 


It 


(§)  63-20 

64-40 

(f )  66-92 

(I )  65-53 

ii)  66-80 

65-62 

67-42 

65-26 

65-59 


17-96 
18-76 
17-41 
18-01 
18-64 
18-96 
18-50 


1-31 
0-82 
103 
1-37 
0-68 
1-04 
2-78 


20-62  ^el-90 
17-97  f'e2-91 
17-16       1-67 


>t 


tt 


65-87 

Davidson  Co.,  N.  C.  65*30 
Chesterlite  (J)  6497 

L.  Superior,  rdh.  6670 

**         red  65-45 

Tucker's  Qu.,  Del,  w.  65-24 
Wilmington,  Del,  g.  66*51 
Argenteuil,  Can.,  w.  65-75 
Danbury,  Ct,  w.      (|)  63-88 

64-26 


16*88 
17-62 
16-45 
18-53 
20-20 
17-65 


2-83 
091 
1-68 

tr. 
0-50 


1*61 

0-13 

0-25 

'  tr. 

0-10 

0-15 

0-18 

Oil 

0-14 

0-13 
tr. 

0-15 
0*35 
0-93 
0-39 
tr. 
0-27 


1868 
18*26       0-67 


u 


19-02 
17-67 
19*40 
18-97 
18-80 


ir. 
1-83 


0-13 
0-80 

0-20 


0-42 
1-03 
094 
0-82 


tr. 
1-60 
0-41 
0-63 
0-70 
0  78 

0-15 
1-20 
1-50 
019 
066 
0-85 
0-72 
0-32 
0-52 
0-98 
2*76 
0-46 
1-81 
0-46 
0-52 
2-44 
2-77 
1-05 
0-97 
0-95 
0*06 
0*61 
0-80 

0-33 
1*24 
0*45 
0-70 
1*20 


14-81  [1-14] 


0-91 
1-70 
3*66 
0-27 
2-41 
1-45 
2-03 
2-48 
2-80 
2-88 
0*79 

812 

ir. 

1-54 

2*11 
105 
tr. 
0-66 
2-28 
3*87 
0-78 
2*85 
2-66 
8-26 
3-67 
0-44 
0*48 
2-49 
2-04 
8-42 
0*79 
1-69 
8*58 
0-66 
3*06 
8*03 
0-69 
3-78 
2-40 


14-80 
14-81 
13*96 
12-98 
1205 
12-36 
15-67 
14-66 
12*24 
12*86 
10-52 
10-58 
15-43 

11-66 

14-06 

13-74 

12-69 

12-57 

12-79 

14-90 

18*99 

13-21 

8-99 

14*92 

18-07 

7-83 

7*95 

7*58 

12*67 

10-56 

11-79 

12-84 

10-3-i 

14-86 

14-02 

9*57 

15-21 

11*94 

9*81 

13-60 

11-19 

12*44 


*  Imparity,  or  moAtly  so. 


B.  Proportion  of  soda  to  potash  between  f  :  1  and  2  :  1. 


0-52, 


1-64: 
0-85: 

0-40: 
0-54, 


0-85, 

0-17  = 
0-45= 
0*22= 
0-39= 
019= 


0-34 
0-09 
0*30 


0-44= 

0*65 
0-70 


0*25 
0*40 
0*30 


=  100  Abich. 

Ba017  =  101-38a 
=  lo0  Abich. 
Mn  0*19,  Ca  ^.=99*71 

Ab. 
=99-29  Plaitnor. 
=  100  B.  <fc  M. 
=99-86  Kroner. 
=9«-55  Kersten. 
=  100  MolL 

Li  0-7 1  =  1 00-38  J. 

Ba  0-48=100  B«dner. 
=99  87  Bulk. 
=  100-74  Streng. 
=98-98  Hauer. 
=98-99  Delesse. 
=99-86  Delesse. 
|>b  ACa  0*32  =  100-70 
Bischof 
=99-77  Risse. 
=99-32  Jevreinof. 
=  100*32  Schultz. 

Li  0-56=99-94  J. 

:99-87  Potyka. 

:  99-87  Richter. 

:99-57  Richter. 

:  99*87  Richter. 

:  100-04  Richter. 

:99-75  Richter. 

:  10108  Haughton. 

:  100-41  Haughton. 

:  1 00-24  Fuchs, 

99-93  Fuchs. 

:99-74  Fuchs. 

:100  Lasch. 

:100Lasch. 

:  99-47  Lewinstein. 

=100-40  Lewinstein. 

99-92  Rammelsberg 
100*69  Genth. 
100-;^rt  S.  &B. 

99*53  Wbitney. 
100-14  Whitney. 
99-72  B.  A  B. 
99*89  B.  &  B. 
100*14  Hunt. 
99*12  S.  &B. 
=99*39  Barker. 


50. 

Fredericksv'n,    Micr. 

6518  19*99 

0-63    0-48  7-08 

7-03 

0-38=100-77  Gmelin. 

51. 

Tiaurvig,                 " 

65-90  19-46 

0-44   0-27  6*14 

6-66 

0-12=98*88  Gmelin. 

52. 

Zircan- Syenite,       ** 

66-03  19-17 

0-31    0*20  6*83 

6-96 

0-21=99-71  Scheerer. 

53. 

tt        It             ft 

65-68  19-53 

0-62   0-22  7*11 

6-98 

0-11  =  100-10  Scheerer. 

54. 

Kangerdluarsak,    " 

66-9     17-8 

0*6     0-6     6-5 

8-8 

=100-6  Utendorflfefr 

55. 

Miask,                    " 

68-16  20*50 

4-72 

6-62 

=100  Utendorffer. 

56. 

Bodenmais,            " 

63*66  17*27  ^eO-45  2*28  0*39  5-18 

10*66 

,  An  0*15  Kemdt 

57. 

Hartha,  Erzg.,  rdh. 

66*69  18*44 

1-28  0-34  0*85  4*28 

7-48 

=99-36  Rube. 

58. 

Perthiie, 

66-44  18-36 

1-uO  0-24  0*67  6-56 

6-37 

0-40=99-03  Hunt. 

59. 

Radauthal,  trp.       (F 

16605  20-52 

tr.      tr.     0-72  6*41 

6*96 

0-19=99-85  Fuchs. 

60. 

Kostenblatt,      San. 

65-86  19-41 

0-48  0-87  0-55  4-06 

9-32 

=100  H.  A  J. 

61. 

lachia,                 " 

67-09  1888 

1-26  0*08  0'86  4-69 

7-68 

=99-77  BischoC 

OSYOEN  coMPonnnB, 


Si       SI 


■81    I-IO  1-23  4-10 


■an  4 


62,  Epomeo,  IsobU,  San.  BS-13  17-56 

63.  Eifel,j™i.,  "       66*30  18*81 
et     "      crytt.           "       66*60  Ifl-Gfl 

65.  Pappelebcrg,         "        6S-0a  17*87       O-6-.i  0-lB  0'« 

66.  I^aDgeDberg, 


l'27 


-=  99*80  Abioh. 
—=99-86  Ko*0. 


67. 

68.  Rohemit],  "  ST-90  19-35 

fi9.  Lfju-enberg         ."  SS-O     16-7 

70.  Chambly,     Can.,  Son, 66-15  19-76 

71.  BrooraoUla.,  "  "  66*70  ao*80 
7a.  Sheffoni  Wtn.,  "  "  85-lB  SuBfl 
73.  lit.  Efij-nl,         "      ■'  63-20  22-13 


70  LewiBet^n. 
lOO'Ui  LciriiislAiL 

0-7G  7*32     602     =9897  SchsabeL 

0-61  **66    7*15     =99-70  BiscboC 

4-98     6-3S     =9y49  BischoC 

1-4  5-0  0*3  0*4=100-8  v,  Bath. 
O-SS  610  7-B3  0-55=100-12  Hunt. 
0-R4  6*43  6-52  0*5ii=!O0-7S  Hunt. 
0-73  6*39  6*67  l|-S0=99-99  Hunt 
0-56  5*02     8-29     0-93=«9*0T  Hunt 


C.  ProportioQ 
74.  Zmcq^om 


f  soda  to  potBah  o' 


1-26  0-20  2-26  7-33  8-76 

0*07  O-30  1-09  7-81  4*3B 

0*67    S-22  8-78  303 

Ir.     0-10    S-81  3*42 

V.     Ir.  10-63  2-62 


0-76=9H-34&4B. 
0-20=&8-9G  8.  *  B. 
,Si,F,fl  1-23=100-7P, 


— =PH00  DelesBO. 


Iq  anal,  a,  Q.  =  3-G68S,  oolorleae,  trL ;  6,  G.=2*5e6;  ID,  0.=2-44?,  prangue  of  tmntoDe ;  IS, 
G.  =  2'64R;  IB,  G.=2-Ge,  indiorTte;  S3,  0. =2-675;  24,  in  omTgOiUoid,  alti'md  laucaootitc ;  a&- 
3U,  f^om  tiiu  Eregeblrge;  33,  Q.=2-692,  0.  ratio  1  :  2*9  :  11*9,  in  gtaaite  with  oligocUm  sod 
quarta,  Han;  34,  Q.=B-B8,  0.  ratio  1:3-4:  12*4,  Hnra;  36,  G.=a673,  0.  ratio  !  -.  2*8  :  11*7, 
l!Hrz;  3S,  G.  =  2-6a;  i19,  Q.=2'547 ;  45,  0.=2'685i  46,  G.=-i'60S,  3  m.  from  Wilmint^ton ;  49, 
(l.  =  3-58;  G0,G-=2-O8;  54.  6.= 2-631- 2 '598,  from  OreenlaDd,  grebo ;  SB,  0.  =  2  581-2-694, 
Brelth.;  68,  G.=2-57-2-68;  B9,  G.=2-5»B,  0.  ratio  I  :  8-4  :  12*6,  BarE,  in  graoitoJilie  euigiM 
from  tlie  Galibro,  witii  oligocloM;  60,  in  pboaoli'tQ,  Bohemia;  61,  lava  betweuu  Lecco  and  Forio; 
63,  64,  Q.=2-^76,  trom  volcanic  sand  of  Bockeskill ;  SG,  67,  trachyte  L'on^lonieTate  of  Laogenberg 
ill  the  Siebeojccbirge ;  68,  tnu-hyte  conglomerate  of  "  Kleinen  RoteiiBU  "  in  the  Siebi<n|nbii^ ;  69, 
ttma  dolerTtein  the  Biobpngebirge,  0.=a-6B7;  70,  from  porphyritic  trachjtc;  71,  ftom  graniloio 
iraiibyte ;  T3,  compact  white  tradiyte ;  77,  in  u  QoD-graincd  granite. 

FMllips,  iu  an  imperfect  analyais  of  niurcAwntle  (Hiil.  Mag.  k  Ann.,  i.  US),  obtained  ^  6B-tt, 
'&  16%  K  14-8.    The  mineral  came  fhun  Dawliah,  and  1b  evidoullj  oiiboclase. 

The  pcriliHe  afl'orded  GerbnnI  (ZS.  G..  nv.  IGll  the  same  compositiou  aa  Dbluio^d  b;  B 

viz.:   rii6af<3,  Si  Ifib,  Fe  l-7'2,  Ca  Ir.,  Na  .^06,  K  8*a4,  ign.  ii:ij=i. t,   .   .  .    :■ 

tber,  that  it  was  diviaible  into  this  reddish  and  whitish  Uyers,  wbfcdi  w 
and  albite.    These  layers  afforded  him  (L  a) : 


Si 


Fe 


I.  Bed  layers,  OrOodOM     66-36        18-27         1*90        Ir.        225        1216=99-94 

a.  White  layers,  AlbUt        67-23        18-62         1-17        fr.        8-SO  S-34=99-0« 

Thus  proving  that  the  supposed  soda-orthodaae  ia  really  an  intercryBtallization  of  two  bomoso- 

morphoiia  apecies;  and  ajggesting  that  other  similar  anomalies  among  the  fuldBpaTs  may  hare  an 

analogous  ori^.    The  0.  ratio  in  No.  1  is  0-94  :  3  :  12-49;  in  No.  %  U'Sn  :  3  :  12-09. 

An  orthoclase,  monoclinic  in  cijstals  and  deavage,  Tr,  the  noDbeliD-doleryte  of  Togelagebirga, 
afforded  A.  Euop  (Jahrb.  Mio.  1865,  687)  Si  6969,  Si  21-04,  Fe  2'27,  Kin  Ir.,  ttg  Ir^  Ca  0-95, 
fit,  6-65,  &  8-61,  Sa  2-27,  Sr  0*36,  tl  fr.=;10|-74.  The  mineral  ia  remarkable  for  the  small 
amouDt  of  ^ca,  large  of  alumina,  and  the  presence  of  baryta  The  peculiar  constitution  may  be 
a  result  of  partial  alteration,  or  of  crygtallinic  mixture ;  which  ia  true  is  not  aacertained.  It  ,ia 
Intermediate  between  orthoclase  and  byalophnne. 

The  following  are  analyses  of  different  f^sites,  additional  to  those  under  AiMm  on  page  351 

Si       Si      Pe  Ag     Oa  fTa  a        B 

1.  LtdOe  81-91     666  B-43  8-88 

1.  Dannemora,  fftl^  81-24    9*78  0-64  021  0-TB  3-84  S'lO 

8.  Baiony,  jfvft.-«wi    68-0    19-0  4-5  M  —  —  6*8 

4.  Nantes,  gnh-ini-     ""'■^    15-0  2-4  1-2       3-4 

6.  BritUny,  jnA^.    70"*     15-6  1-20  11  • —     8-8 

6.  Pentland  Hills       71-17  13-60  1-40  0*1  0-40  —  S-I9 

1.  But                       78-29  16*61  1-76  3-01  2-38  3-49 

8.  Jungfrug                 7610  18-46  1-90  1*61  0-1&  2-84  8*61 

9.  8aza-knut,Sweden  79-66  I1'31  0-42  0-10  2-62  3-88  288    0-69 


—  MissokadiK 
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Other  analyses  of  felsites:  C.  W.  0.  Fuohs,  Jahrb.  Mio.,  1862,  803. 

Pyr.,  etc. — ^B.B.  fuses  at  5 ;  varieties  containing  much  soda  are  more  fusible.    Loxodase  fuses 
at  4.    Not  acted  upon  by  adds. 
Oba. — Orthodaae  is  an  essential  constituent  of  many  rocks. 

1.  OraaMdar  crystaUine,  GramU  and  gneiss,  which  consist  of  orthodase,  quartz,  and  mica. 
Mica  sckisij  the  same  with  less  orthodase  and  more  mica.  Syenite  and  syenitic  gneiss^  like  the 
preceding,  but  containing  hornblende  in  place  of  mica.  Granulyte^  a  mixture  of  granular  ortho- 
dase and  more  or  less  quartz.  Albitic  grctniie^  a  granite  containing  albite  as  well  as  orthodase. 
A  similar  rode  contains  oligodase  in  place  of  albite.  PyraxenytCf  a  rock  consisting  of  orthodase 
and  pjroxene.  Miascyle,  a  granular  slaty  rock  consisting  of  orthodase  and  elsDolite,  from  Miask 
in  the  UraL  These  rocks  contain  the  orthodase  in  deavable  gprains,  and  sometimes  also  in  dis- 
tinct disseminated  crystals ;  when  the  latter  is  the  case  the  rook  is  said  to  be  porphyrUic  The 
finest  and  largest  crystals  of  orthodase  occur  in  granitic  or  feldspathic  veins. 

2.  Compact  cryptocrystcUUne.  Orthoda8e-/e2»ie,  or  leelite^  already  described.  It  sometimes  con- 
tains quartz  in  disseminated  grains ;  and  Diirooher  has  observed  cases  in  which  a  felsite  g^raduated 
into  a  granite  or  granuly  te.  As  the  rock  was  originally  a  dayey  rock  (derived  from  the  wear  (not 
the  decomposition)  of  the  minerals  of  granitic  rocks)  it  is  natural  that  there  should  be  the  tran- 
sition here  mentioned.  The  feldspar  in  some  of  the  analyses  below  may  be  partly  of  oligodase  or 
albite.    The  hM^inia  of  Sweden  is  for  the  most  part  here  induded. 

As  the  granular  orthodase  rocks,  granite,  gneiss,  and  the  like,  gpraduate  into  others  con- 
taining hornblende,  such  as  syenite,  syenitic  gneiss,  etc.,  so  the  compact  orthodase-felsites  may 
graduate  into  others  that  are  hornblendic,  though  not  visibly  so ; — and  these  last  will  indicate 
their  hornblendic  composition,  not  merely  by  their  composition  as  ascertained  by  chemical  analy- 
sis, but  also  by  their  high  specific  gravity.  The  spherules  of  variolyte  of  a  white,  grayish,  or 
greenish-white  color,  are  mostly  a  compact  feldspar  or  felsite  of  some  kind. 

Porphyry,  in  part,  consistiDg  of  a  felsite  base  with  disseminated  opaque  crystals  of  orthodase ; 
but  this  felsite  base  is  seldom  pure  orthodase.  In  the  green  antique  porphyry,  it  is  an  intimate 
mixture  of  orthodase  and  hornblende.    [The  feldspar  is  oligodase  or  albite  in  some  porphyry.] 

Phonolyte  (or  clinkstone),  a  compact  grayish  rock,  often  containing  crystals  of  glassy  feldspar, 
and  having  a  zeolite  in  the  base  along  with  orthodase.   [In  some  phonolite  the  feldspar  is  oligodase.] 

Trachyte,  a  grayish  igneous  rock  of  rough  fracture,  mtermediate  between  phonolite  and  a  gran-  i 
ular  crystalline  rock,  it  owing  its  roughness  of  surface  largely  to  the  grains  of  glasny  feldspar  -^ 
which  mainly  constitute  it 

ArgiUyte  and  talcose  fcAw/ generally  contain  more  or  less  of  orthodase  in  acryptocrystalline  or  un- 
distiDguiahable  state.  Often,  however,  as  analyses  show,  the  alkalies  are  mostly  wanting ;  and 
when  so,  the  amount  of  feldspar  is  small ;  and  it  may  be  wholly  absent 

3.  Amorplums.  Obsidian  or  volcanic  glass  is  sometimes  an  impure  orthodase  in  a  glassy  state ; 
and  in  other  cases  it  is  a  mixture  of  orthodase  or  labradorite  and  augite  with  chrysoUte  and  much 
iron,  the  materials  varying  with  the  lavas  of  a  volcano ;  for  any  lava  will  become  glassy,  and  thus 
make  obsidian,  by  rapid  cooling.     G.=2'25— 2*8. 

Pikhstone  has  the  lustre  of  pitch  rather  than  glass ;  pearlsUme  has  a  pearly  lustre,  and  is  some- 
times in  spherulea  {8phervUis\  or  consists  of  spheroid^  concretions.  Gr.=2*3— 2*4.  The  spher- 
ules of  pyromeride,  porphyry,  etc.,  are  quite  similar,  though  usually  having  an  excess  of  silica 
from  mixed  quartz.  Pitchstone  and  pearlstone  are  sometimes  in  composition  albite  or  oligodase 
rocks  rather  than  orthodase,  that  is,  contain  soda,  or  soda  and  lime,  instead  of  potash.  See 
analyses  below.  Fuchs  has  suggested  that  those  rocks  derive  theu:  glassy  portion  from  solidified 
water-glass  and  not  from  the  fusion  of  a  feldspar. 

Krahlite  Forchhammer,  or  BauUte,  appears  to  be  a  silioeous  feldspathic  mineral  related  to  these 
concretions.  It  forms  the  basis  of  the  trachyte,  obsidian,  and  pitchstone  of  Iceland.  According 
to  von  Walterhausen,  it  occurs  also  in  tridinic  crystals ;  and  he  deduces  the  oxygen  ratio  1:3: 
24=(K  +  ^)  Si^.  B.B.  fuses  only  in  thin  splinters;  in  adds  insoluble.  H.=6.  G.=2-656, 
Forch.,  2-572,  Walt* 

*  The  following  are  analyses  of  pumice,  obsidian,  spherulite,  krablite,  eta:  1,  Berthier  (Ann. 
d.  M.,  UI.  V.  543) ;  2,  Yauquelin  (Gehl  N.  aUg.  J.,  v.  280) ;  8,  4^  Erdmann  (J.  f.  techn.  Ch.,  xv. 
82);  5,  Thomson;  6,  Trommsdorf  (N.  J.  d.  Pharm.,  iiL  301);  7,  Erdmann  (L  c.);  8,  Ficinus  (Schw. 
J.,  xxix.  136);  9,  Erdmann  (L  a);  10,  Klaproth  (Beitr.,iL  62,  iiL  262);  11,  Berthier  (Ann.  d.  M., 
YiL);  12,  13,  B.  Sillhnan,  Jr.  (Dana's  G-.  Rep.,  200);  14,  Waltorshausen  (Yulk.  Gest,  211);  15, 
Belesse  (Bull  G.  Fr.,  IL  ix.  175);  16,  Forchhammer  (Skand.  Nat  Samm.  i  Stockh.);  17,  Gentb 
(Ann.  Ch.  Pharm.,  IxvL  271): 


Si 

£1 

Fe       Ca      %     ifa, 

t 

1.  Obsidian,  Pasco    69*46 

2-60 

2*60    754    2-60    6*08 

7*12,  fi  8-00=100  Berth. 

2.        "         Mexico  78 

10 

2         1          

— k  Mn  1-6=98  6  Vauq. 

860 
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ICany  localities  have  been  enmnemted  above.  Fine  (nystala  are  fonnd  at  Oariabad  aid  BSIbogeii 
In  Bohemia  (twina,  £  311,  315);  Katherinenburg  In  SberiA;  Arendal  in  Norway;  Ba^eDo  b 
Piedmont ;  Lonmitz  in  Sileaia:  Land's  End  and  St  Agnes  in  Cornwall ;  Albasdbka  near  Ifuraiiiik:, 
and  near  Schaitansk  in  the  tJrala ;  the  Houme  monntains,  Ireland,  with  beiyl  and  topas ;  at 
Bubieslaw  in  Aberdeenshire,  Scotland,  eta ;  in  great  abundance  in  the  trachyte  of  the  Dracben- 
fbls  on  the  Rhine;  also  in  the  lavas  which  devastated  the  island  of  Ischia,  near  Naplea,  in  ISCIS; 
at  Vesnyius,  where  it  may  be  obtained  in  profusion  in  the  valley  called  Fossa  Grande. 

In  the  n.  States,  orthodase  in  crystals  oocnrs  In  Maine,  on  the  island  Mt  Desert^  fine  greon; 
at  the  tourmaline  locality,  Paris.  In  K.  Hamp^  at  the  Acworth  beryl  locality.  In  Mam^  at  fiootfa 
Boyalston  and  Barre,  often  large  eryjitals ;  at  Three  Rivers,  in  Palmer.    In  Ckmn^  at  the  gneisB 

auairies  of  Haddam  and  the  feldspar  quarries  of  Middletown,  crystals  a  fbot  long;  and  6  or  8  in. 
tiick ;  near  Bradleysville,  in  tiie  western  part  of  Litdifleld,  crystals  2-8  in.  lonft  abundant  In 
N,  York,  in  St  Lawrence  Co.,  at  Rossie,  2  m.  N.  of  Oxbow ;  the  crystals  are  white  or  UuiahpwUte, 
and  sometimes  an  indi  across ;  also  8  m.  fW>m  Potsdam,  on  the  road  to  Pierremont,  where  ciystals 
a  foot  through  are  said  to  have  been  found;  and  near  DeLong's  mills  in  the  town  of  Hammond, 
with  apatite  and  droon,  where  the  laaoodan  is  obtained ;  in  Lewis  Co.,  orthodase  oocara  both 
crystallized  and  massive  in  white  limestone  near  Natural  Bridge,  with  scapdite  and  n»bene;  in 
Orange  Oo^  crystals  near  West  Point ;  more  abundant  and  interesting  forms  are  found  at  Bodrf 
Hin,  in  Warwick,  with  tourmaline  and  zircon ;  and  at  Amity  and  EdenviUe;  in  Saratoga  Co.,  at 
the  Oreenfleld  chrysoberyl  locality,  white  translucent  crystals,  usually  coated  with  ailveiy  mica. 
In  Penn.,  in  crystals  at  Leiperville,  21ineral  Hill,  Delaware  Co.,  and  W.  Bradford,  at  Poor  Uonse 
quarry,  Chester  Ca  (chesterlite) ;  sunstone  in  Kennett  Township.  In  N.  Car^  at  Washington 
Mine,  Davidson  Co.,  in  white  and  yellowish  crystals  (auaL  41). 

Massive  orthodase  is  abundant  at  the  above-mentioned  localities,  besides  many  others.  Oreen 
at  Mt  Desert,  Me.,  near  S.  W.  Harbor:  at  Rockport,  Mass.  An  aventurine  variety,  with  bright 
coppery  reflections  in  spots,  at  Leiperville,  Pennsylvania.  Adularia,  at  the  FaUs  of  the  Tantic^ 
near  Norwich,  Conn.,  at  Brimfleld,  Mass.,  with  iolite,  and  at  Parsonfleld,  Me. ;  and  sunstone  at 
]>mo,  Conn.  (Some  of  these  may  be  oligodaso.)  £aolin,  at  Andover,  Mass.,  and  abundantly  in 
New  Milford,  Kent,  and  Cornwall,  Conn.,  and  in  the  counties  of  Essex  and  Warren,  New  York; 
also  in  New  Garden,  Chester  Co.,  Pa.,  abundant  Necronite,  at  Roger's  Rode,  Essex  Co.,  and  at 
Thomson's  quarry,  near  196th  street,  New  York. 

For  recent  observations  on  cryst,  see  Desd.  Min.',  i. ;  Hessenborg's  Min.  Notizen,  Nos.  L,  II.. 
IV.,  y. ;  Websky,  Za  G.,  xv.  677 ;  Kokscharof;  Min.  RussL,  v.  115 ;  F.  Schar£,  Abh.  d.  Senck. 
Ges..  vL 

Alt — Feldspar  may  be  altered  through  infiltrating  waters  carrying  more  or  less  carbonic  add 
in  solution  (Forchhammbr,  Foumet,  Bischof);  also  Sirough  the  action  of  waters  rendered  add  by 
the  decomposition  of  sulphids  (Mitscherlich) ;  also  by  ordinary  waters  holding  traces  of  alkaline 
and  other  ingredients  in  solution  (Bischof). 

The  presence  of  a  sulphid  of  iron,  or  a  mineral  containing  protoxyd  of  iron,  as  some  mica, 
garnet,  etc.,  is  often  the  first  oa'asion  of  tlie  change.  The  decomposition  of  the  mineral  with 
the  attendant  oxydatiou  of  the  iron  distributes  ferruginous  waters  through  the  rock  (or  sulphate 
of  iron  from  the  altered  sulphid),  and  thus,  by  a  disaggregating  or  decomposing  action,  prepares 
the  way  for  other  ageudes. 


§i         3fcl         ^Pe      Ca      Ag     ^a      t 


9.  Obsidian,  TeMyon, 

4.  Fitchstone,  Meis. 

5.  "  Arran 

6.  "  hk.  Dresden 

7.  Fearlstone,  Hun. 
8  '*  *^ 
9.  Sphertdite,     " 

10.  Pumice^  Lipari 

11.  "  " 

1 2.  Pil^a  Hair,      ) 
Hawaii,  vole  glass ) 

14.  Sideromelane 

15.  Spher,  in  pyroin, 

16.  Krablite,  Iceland 
17. 


(I 


(( 


74-80 
75-60 
63-50 
74-00 
72-87 
79-12 
77-20 
77-50 
70-00 
61-19 
39-74 
49*25 
88*09 
74*83 
80*23 


12-40 
11*60 
12-74 
17*00 
12-05 
12-uO 
12-47 
17-50 
16*00 


203  1-96  0*90     6-40,  Mn  1-81=99*80  ErduL 

1*20  1-35  6-69  2-77        it  4-73= 103-95  Enhn. 

^e8-80  4*46     6*22     ^,  ign.  8*0=9871  Th. 

Pe2-76  1-50     ,  Li  3-00=98*26  Tr. 

1-75  1-80  1-10  613         It  3-0=98-20  Erdm. 

2-45  1-10  8-58         fi  1-76=100*01  F. 

2-27  3-34  0-73  4-27         =10o-2S  Erdmann. 

1-75 300         =99-75  Klaproth. 

0-50  2-50 6-50,  It  3-00=98-60  Berth. 

1816     ^,  ^e  30-26=99*61  S. 

2-74  2*40  21*62      ,  fe  22-29,  ft  0-83=99*67  & 

20-23  9*01'  2-10  2*51     112=10o  Waltersh. 

0-58  0*28  1-65  2*63         It  0-84=100  Delesse. 

4-40  1*98  0-17  5*56      ir.  =100*43,  F.     G. =2*389. 

0-96     2*26    4*92=100-44  Genth. 


Other  analyses  of  obsidian,  Deville  (BuU.  G.  Soa  Fr.,  IL  viil  427) ;  of  pumice,  ib. ;  also  Schaffei 
(J.  pr.  Ch.,  liv.  16). 
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TVlieD  the  infiltrating  waters  contain  traces  of  carbonic  acid,  the  feldspar  acted  on  flist  loses  its 
lime,  if  a  lime  feldspar,  by  a  combiDation  of  the  lime  with  this  acid ;  next,  its  alkalies  are  carried 
off  as  carbonates,  if  the  supply  of  carbonic  acid  continues,  or  otherwise  as  silicates  in  solution. 
The  change  thus  going  on  ends  in  forming  kaolin  or  some  other  hydrous  silicate.  The  carbonate 
of  soda  or  potash,  or  the  silicate  of  these  bases,  set  free,  may  go  to  the  formation  of  other  minerals 
— the  production  of  pseudomorphic  or  metamorphic  changes — and  tlie  supplying  fresh  and  marine 
waters  with  their  saline  ingredients. 

Kaolin  is  generally  a  simple  hydrous  silicate  of  alumina  (see  Kaolinite),  expressed  by  the  formula 
Xl  Si^-1-  2  t[=Sliica  4G-3,  alumina  89*8,  water  13*9.  Orthoclase  in  changing  to  it  loses  1  S-f  |  SL 
Part  of  the  silica  set  free  may  go  off  with  more  or  less  of  the  potash,  or  may  form  opal,  quartz, 
siliceous  sinter.  The  alumina  also  is  often  in  part  removed.  The  same  explanation  is  readily 
applied  to  the  change  in  albite  or  other  feldspars. 

When  the  change  is  not  carried  on  to  the  exclusion  of  the  protoxyd  bases,  certain  zeolites  may 
result,  especially,  as  Bischof  states,  when  labradorite  is  the  feldspar  undergoing  alteration,  which 
species  ho  describes  as  giving  origin  to  the  species  mesolite.  Massive  nepheline  or  elaeolite  is  a 
still  more  common  source  of  zeolites.  Anal.  52,  by  Scheerer,  is  of  orthoclase  enveloping  the 
zeolite  bergmanuite,  and  58,  of  the  same  enclosed  in  bergmannite,  this  zeolite  having  apparently 
been  formed  out  of  other  portions  of  the  orthoclase. 

When  the  waters  contain  traces  of  a  magnesian  salt — a  bicarbonate  or  silicate — the  magnesia 
may  replace  the  lime  or  soda,  and  so  lead  to  a  steatitic  change,  or  to  a  talc  when  the  alumina  is 
excluded ;  and  when  augite  or  hornblende  is  present,  it  may  give  origin  to  chlorite. 

The  action  of  sulphurous  acid  from  volcanic  fumaroles  produces  often  a  complete  destruction 
of  the  feldspar  and  other  minerals  present,  giving  rise  to  deposits  or  incrustaUons  of  silica,  in 
some  of  its  various  forms,  and  also  halloysite,  kaolin,  etc. 

Steatite,  talc,  chlorite,  kaolin,  lithomarge,  mica,  laumontite,  occur  as  pseudomorphs  after  ortho- 
clase or  albite ;  and  tin  ore  and  calcite  often  replace  these  feldspars  by  some  process  of  solution 
and  substitution.    Labradorite  more  rarely  forms  kaolin. 

Orthoclase  is  also  described  as  occurring  altered  to  albite.  This  has  been  mentioned  as  an 
example  of  paraniorphisni,  the  two  species  being  dimorphous.  But  as  these  feldspars  occur 
together  in  the  same  rock,  and  must  have  been  formed  under  very  similar  circumstances,  we  can 
hardly  suppose  that  either  is  liable  to  a  change  hke  that  of  a  dimorphous  compound  to  the  form 
of  the  other. 

Artif. — Artificial  feldspar  has  been  observed  in  crystals  in  furnace  scoria  at  Mansfeld,  San- 
gerhausen,  near  Laimbadi,  and  near  Stolberg.  Analyses  :  1,  2,  Heine ;  3,  Abich ;  4,  Eammels- 
berg: 


1.  Sangerhausen 

2. 

3. 

4.  Laimbach 


§i 

64-53 
65-95 
6503 
63-96 


19-20 
18-50 
16-84 


Fe 

1-20 

0-68 

0-88 

20-04 


Mg 


0-34 
0-54 


Ca 

1-33 
4-28 
0-34 
0-43 


]!ra         £ 


10-47 
0-65 
0-65 


,  On  0-27  Heine. 

,  Cu  0-13  Heine. 

16-26,  Cu  0-30  Abich. 
15-26=98-21  Bamm. 


The  oxygen  ratio  afforded  is  1 
replaced  by  sesquioxyd  of  iron. 


3  :  12.    But  the  last  is  an  ironrorihocUue,  the  alumina  being 


Ersbytte.  (Wasserfreier  Scolezit  [fr.  Pargas]  Ni  Nordenshj  Schw.  J.,  xxxi  417, 1821.  Anhy- 
drous Scolecite.  Scolexerose  Beud.,  Tr,  ii.  55, 1832.  Var.  of  Labrador  ^ankenheirj%  Syst  d.  Kryst., 
136,  1842.  Ersbyit  A.  E,  Nardemsk.,  FinL  Min.,  129,  1853.  Kalk-Labrador  Romrru,  Min.  Oh.,  695, 
1860.)  Monocliuic,  with  the  angles  nearly  of  orthoclase;  /a 7=11 8*'  44'  Oa*-»=115''  12'  and 
64"  48',  /At.^=U9°  55',  t-£Ai-^=15o°  Itt',  /A  2-j=134'*  49',  OA2.t=99*^  48' (angles  by  Nord., 
with  the  common  goniometer).  Observed  planes:  0\  vertical,  /,  t-i,  i-^;  dinodome,  1-i;  hcmi- 
dome,  2-i.  Cleavage:  0  perfect;  »-i  less  perfect.  H.=6;  lustre  vitreous,  pearly  on  surface  of 
cleavage ;  color  white  or  grayish-white.  N.  Nordenskiold  obtained  in  an  analysis  (L  a)  Si  54*13, 
0^  29-23,  Ca  15-46,  fl  I'O?  =99*87,  which  affords  the  0.  ratio  1  :  3  :  6,  or  that  of  labradorite,  to 
which  species  it  has  been  referred,  by  Frankenlieim  and  Rammelsberg.  A  labradorite  without 
altcah  and  with  the  angles  of  orthoclase  is  so  much  of  an  anomaly  as  to  be  at  least  of  very  im- 
probable exi Rtence.  It  may  well  be  altered  orihodase  and  thereby  pseudomorphous.  Nordenskiold, 
while  making  the  foim  monoclinic  in  the  text,  states  that  ho  obtained  the  angle  90°  22'  between 
the  two  cleavages  with  a  refiective  goniometer,  and  suggests  that  the  form  may  possibly  be  tri 
dinia  Still  the  other  angles  are  so  closely  those  of  orthoolase  that  this  view  appears  quite  im- 
probable, as  he  also  must  regard  it,  since  he  does  not  adopt  it  in  the  text  ItwaacsJlodanhydrotu 
scoleciie  by  N.  Nordenskiold,  because  the  0.  ratio  was  that  of  sooleoite  minus  the  water. 
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m.  STTBSILIOATES. 

ABRAKGSMENT    OF    THB    SFBOIBSb 

A.  Oxygen  ratio  of  bases  and  silica  4  :  8. 

L  OHONDBODITB  GBOUP. 

S19.  GBOiTDBOiimi  ftg"Si*  Mg^4liB^WiiJI9 

n.  TOmiMATiTNE  GBOUP.    BhombohedriL    Oontaiidng  boirio  aoid  as  a  btM. 

820.  TouRKAUNi  (B*, fi, B)*^'  {U^tt,0^  /9B)«e4(0, y)ifl|8ii 

B.  Oxygen  ratio  of  bases  and  silica  8  :  2. 

1.  CknUoMng  no  Uicmie  aoUL 

L  GEHIiENITB  GBOUP.    Tetragonal;  iaomoiphoiiB  with  the  aoapolite  group. 

821.  GsHLmn  (iB'+iS)a  (i€fa+ii9dl).e|e«|6l 

n.  A2in)ALUSITE  GBOUP.    Aniflometria    Oontaining  only  aesquiozyds. 

322.  Ajioalcsitb  ^Si  /Ji^OIO^ISi 

323.  FlBBOUTB  ^§i  /JAlsOIOiISi 
32^1  Ktanitb                      Si  Si                                                                           /73^e|0«|Si 

325.  Topaz  ^  Si,  with  F  repL  one-fifth  the  0  0Mm  Fte4|Si 

IIL  EUCLASB  GROUP.    Monodinic.    Containing  other  bases  besides  sesquiozyds. 

326.  BUOLASB  (iia'+S:6e«+}Xl)§i  (iH,  +  fBe+i^Al),e|e4|Si 
827.  Datoliti                     (ifi»+SCa»+|B)§i  (4Ha  +  iea+J /»B),e|e.|Si 

2.  Chnlaining  tUanie  acid, 

T.  GUABINTTE  GROUP.    Tetragonal 

328.  GUABIMITB  (Ca  +  ft) Si,  or  (iOa« +tft*)8i  ftea+f  /«). e|e4|Si 

n.  TITANITB  GBOUP.    Anisometria 

829.  TITAKITB  (iOa«+tft^Si  ttea+ty«)«0|e4|Si 

880.  Gbothitb  (&•,  fi,  ft  J)  Si  (i  ea + i  /?Fe  + 1  yTi),e|e4|Sl 

381.  Khlhauitb  (B",fi,ft*)Si  (A«+A/?«+AyTi)t^l^4|Si 

882.  TsoHBmoNin  (&\fti)8i  (»«+iy«).e|04|« 


0.  O^gen  ratio  of  bases  and  silica  2  : 1. 


L  STAUBOUTB  QBOUP.    OoDtuntng  no  titanic  add. 
I3S.  Suusoun  (a*,fti,B)'Sl* 


{i(H^B)+lflR).0,|e.rSI 


n.  SOHOELOMITE  QEOUP.    Cootaining  titaide  add  u  t  boM. 


Appmdix. — 8S6.  BippHiBiK^  Si,  itil,  Ag. 


In  the  AadaluBite  group,  the  Bpedes  andaluaite  and  topax  ara  approxuuitelj  iaomorphoua ;  for 
if  i-£A»-2  in  the  latter  is  made  the  Aindamental  prism,  then  /a/=9B°  11',  while  it  is  9u°  M' in  an- 
daluaite. Eudaee,  datoUte,  and  the  species  of  (heTilanitegroup  are  also  isomorphoua;  theangle 
of /being  Bereralif,  116°,  115°  3',  and  118°  tV ;  and  0  on  a  dinodonie=iei°  SI',  1S£°  SI', 
169°  39'. 


319.  OaOlWiROIiTrB,  Chondrodit  [=  Bilicate  of  ICagcesia  and  Iron]  SOJokh,  Ak.  H. 
SUx^h.,  20e,  ISIT,  Condrodite  A  Hnclureite,  Fluosilicate  of  Magnesia  (fr.  Sparta,  N.  J.),  ficy- 
ber^  Am.  J.  Sd.,  7.  336,  1B22.  Brudt«  (ft.  N.  J.  aad  N.  Y.)  OibU,  aeaTsland's  Uin.,  296,  IB22, 
Nuttall  in  Am.  J.  ScL,  T.  345,  1822.    Humite  Bourn.,  Oat,  62.  1S11. 

Orthorhombic.  Often  heraibedral  in  octahedral  planes,  producing  forms 
monoclinic  in  cbaracter.  /A  7=94°  26'  and  83°  34'.  Crystals  of  tbree 
types,  as  in  the  following  figures. 


Humltei  Type  I.  Humite;  Type  IL  Homlte:  Tn»in.      Humite:  bemOiednil. 

Type  I.,  a :  i  :  c-:l-4678  : 1 : 1-0805 ;  II.,  1-5727 : 1 : 1-0805 ;  HI.,  1-4154 : 
1 :10805,  ObeervedplaneeinVesuvian  crystals  as  in  figs.  323  to  326,  with 
also  f-i  in  type  II. ;  the  two  unlettered  planes  on  figs.  325,  826, 4-|,  12-f ; 
another  plane  in  the  same  series  (f.  825)  1-|.  Obeervedplanes  in  ehonJro- 
dite  as  in  fig.  327,  with  also  O,  i-l,  %i,  fi,  H,  f-J.  llg.  326  left-handed 
heinihedral,  327  right-handed  hemihedral.  Aisles  in  the  different  types 
of  humite : 


864 
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827 


O  A  8-1=102*'  48'      m,  0  A  l-t=125*'  14J' 


Chondrodite. 

I.  On  1-1=124*^  16' 
0  A  1=116  34 


0  A  3.i=103  47 
(?  A  1-2=121  44 
1-t  A  1-1,  bas.,  Ill  28 
0  A  f  2=112  24 

i4  A  ♦4>  froiit,=71  82 

n.  (?  A  1-1=122  27 
(?  A  2=108  8 
(?Afi=186  62J 
0  A  4-2=98  18 
0  A  2-i=108  68 
1-i  A  1-1,  ov.  i-i,=115  6 


0  A  2-t=109  27 
0  A  4=97  28 
(?  A  f  i=119  47 
(?  A  4-J=100  48 

•  0  A  tV«=140  18 

(?  A  f  2=119  17 

0  A  8-2=94  85 

0  A  1=111 15 
l-i  A  l-t=109  81 
1-t  A  4=184  28 

t  A  f  2,ov./,=126  6S 


Observed  angles  with  the  common  goniometer  in  chondrodite  of  N.  Jer- 
sey ^ana) :  1-t  A  14=112*"  (for  mean  of  hmnite  types  112*"  2');  1-i  A  |= 
186*" 
above 
above 

Twins :  composition-face  ^4  in  tvpe  I. ;  f-t  and  |-i  in  11. ;  i-t  in  III. ; 
the  last  sometimes  producing  stellate  forms  of  six  crjrstals,  each  hemihe- 
dral.  Cleavage  indistinct  Usually  in  imbedded  grains  or  masses  of  a 
somewhat  granular  texture. 

H.=6— 6*5.  G.=8*118— 8*24.  Lustre  vitreous — resinous.  Color  white, 
yellow,  pale  yellow  or  brown ;  sometimes  red,  apple-green,  black,  gray, 
btreak  white,  or  slightly  yellowish,  or  grayish.  Transparent— subtranslu- 
cent.    Fracture  subconchoidal — uneven. 


Var. — 1.  Ordinary  chondrodite.  In  imbedded  crystals,  masses,  or  grains,  subtranslncent  or 
opaque,  more  or  less  resinous  in  lustre,  and  surfaces  hardly  polished ;  the  crystals  sometimes  2 
inches  or  more  broad,  Colors  the  above,  excepting  white.  G.=3*118,  from  N.  Jersey,  Thomson; 
8-24,  fr,  Eden,  N.  Y.,  id. ;  3-199,  fr.  Finland,  Haidinger. 

2.  Humite,  In  small  implanted,  transparent  to  translucent,  polished  glassy  crystals,  from  Ve- 
suvius ;  (a)  type  L ;  (6)  type  11. ;  (c)  type  III.,  the  most  common.  Colorless  to  citron-yellow,  honoy- 
ycllow,  and  bro^-nish.  G.=»-234,  white,  type  L;  3*177,  yellow,  type  II ;  8199,  brown,  type  III.; 
3*186,  yellowish,  type  III. ;  ScacchL 

Oomp. — Jlg*  Si',  with  part  of  thd  oxygen  replaced  by  fluorine  ;  ^  in  chondrodite ;  ^  in  hu- 
mite, type  L,  iS  ii*  type  II.,  /^  ^^  typ«  ^ll-t  Ramm. 

Analyses:  1,  Dr.  W.  LangstafT (Am.  J.  8ci.,  vL  172,  analysis  made  in  1811);  2,  Seybert  (Am.  J, 
Sci.,  V.  836);  8,  Rammelsberg  (Pogg.,  liii  130,  and  Ist  Suppl.,  88);  4,  W.  Fisher  (Am.  J.  ScL, 
II.  ix.  86);  5,  Thomson  (Ann.  Lye.  N.  York,  iiL  64);  6-10,  Rammelsberg  (Pogg.,  liiL  130,  Ixxxvi 


tl  and  loss  2=99-56  Langstaff. 

fl  1*0,  ti  2-11  =96*00  Seybert 

=99-77  Ramm. 
=99-50  W.  Fisher. 

]&  1*62=99-98  Thomson. 
=  100-75  Ramm. 
=104-13  Ramm. 
=  100  75  Ramm. 

CaO'74,  ^1-06=100*32  Bamm. 
=97*78  Ramm. 

Pyri  etc— BJB.  infturible ;  some  yarieties  blacken  and  then  bum  white.    Fused  with  salt  of 
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32-67 
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3-89, 

8.         "             yeSow 

38*06 

3*65 

66-46 

7-60: 

4.         «            red 

83-35 

6-60 

68*05 

7-60: 

6.         " 

86  00  3Pe  8*97 

64  64 

3-77, 

6.  Pargas,  yellow 

3810 

2*35 

66-61 

8-69: 

7.        "     gray 

88*19 

6-76 

64*50 

9*69= 

8.  Sumiie,  type  I. 

84*80 

2*40 

60*08 

8*47= 

9.     "        "  n. 

33*26 

2*30 

67*92 

5-04^ 

la     "         "  HI. 

86-67 

1-67 

56*88 

2*61= 
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phosphorus  in  the  open  tube  gives  a  reaction  for  fluorine.    With  the  fluxes  a  reaction  for  iron. 
Gelatinizes  with  adds.     Ueated  with  sulphuric  acid  gives  off  fluorid  of  silicon. 

Obs. — Ghondrodite  occurs  mostly  in  granular  limestone.    It  is  found  near  Abo,  in  the  parish 
of  Pargas  in  Finland,  and  at  Aker  and  Gulsjo  in  Sweden ;  at  Taberg  in  Wermlaud;  at  Boden  iu 
Saxony;  on  Loch  Ness  in  Scotland;  at  Achmatovsk  in  the  Ural,  along  with  perofskite;  and 
the  mines  of  Schischimsk  with  red  apatite.     Humite  occurs  at  Somma,  iu  ejected  masses  of 
kind  of  granitic  rock,  along  with  forsterite,  biotite,  pyroxene,  ma^uetite,  etc. 

Abundant  in  the  counties  of  Sussex,  N.  J.,  and  Orange,  N.  Y.,  where  it  is  associated  wi 
spinel,  and  occasionally  with  pyroxene  and  corundum.  In  X.  Jersey^  at  Bryam,  orange  and  stra 
colored  chondrodite,  and  also  a  variety  nearly  black,  occurs  with  spinel ;  at  Sparta,  a  fine  loe 
ity  of  honey-yellow  chondrodite;  a  mile  to  the  north  of  Sparta  the  best  locahty  of  this  mine* 
in  N.  J. ;  at  Vernon,  Lock  wood,  and  Franklui.  In  N'.  York,  in  Orange  Co.,  in  Warwick,  Monn 
Cornwall,  near  Greenwood  Furnace,  and  at  Two  Ponds,  and  elsewhere ;  near  Edenville  in  fi 
specimens  on  the  land  of  Mr.  Uouston;  also  sparingly  in  Rossie,  on  the  bank  of  Laidle 
LEike.  In  JtfoM.,  at  Chelmsford,  with  scapolite.  In  Penn.,  near  Chaddsford,  in  Harvy's  quari 
of  yellow  and  orange  colors,  abundant  In  Canada^  in  limestone  at  St.  Crosby,  St.  Jerome,  b 
Addle,  Grenville,  etc.,  abundant. 

The  name  chondrodite  is  from  x^'^P^^^  ^  grain,  alluding  to  the  granular  structure.   BrvcUe  w 
given  by  CoL  Gibbs  after  Dr.  Bruce,  editor  of  the  American  Mineralogical  Journal ;  MaclureUe  ' 
Seybert,  after  Wm.  Maclure.    The  mineral  was  first  discovered  in  New  Jersey  by  Dr.  Brut 
Fluorine  was  first  detected  in  it  in  181 1,  by  Dr.  Langstaff  of  Now  York,  whose  analysis  (No.  I)  giv 
very  nearly  the  correct  constitution  of  the  species.     Cleaveland,  in  the  first  edition  of  his  mineru. 
ogy  (issued  in  1816),  at  p.  185,  in  a  brief  mention  of  the  undescribed  species,  speaks  of  it  as  a 
fitwie,  calling  KtfluaU  ofinagn^tna,  he  evidently  having  had  an  imperfect  report  of  Dr.  Langstaff's 
examination,  the  results  of  which  had  not  then  been  published.    Dr.  Torrey  obtained  similar 
results  to  those  of  Dr.  Langstaff  iu  1818.    See  on  these  points  Am.  J.  Sd.,  vL  171,  1823.    D'Ohs- 
sou  analyzed  the  mineral  in  1817  without  finding  the  fluorine,  he  obtaining  (Ic.)  Si  38*00,  Mg 
54*00,  Fe  5*10,  iitl  1*50,  K  0*86  ttn  <r.,  a  result  very  wide  from  tlie  true  composition.     Humite 
was  shown  to  be  identical  with  chondrodite  in  composition  by  Rammelsberg. 

On  cryst.  see  Scacchi,  Pogg.,  1851,  Erganz.,  ill.  161,  who  identified  and  described  the  three  typ^a 
of  humite ;  also  Uessenberg,  Mm.  Not.,  iL  15 ;  Nordenskiold  on  chondrodite  of  Pargas,  Pogg., 
xcvi.  118.  The  author  adopts  a  modified  view  of  Scaochi's  types,  first  brought  out  in  Am.  J.  ScL, 
IL  xiv.  175. 

Alt — Chondrodite  altered  to  serpentine  has  been  observed  at  Sparta,  N.  J.,  with  spinel  and  mica. 

320.  TOURMAIjINII.  Early  syn,  of  precious  T.  Turamali,  Turmalin  (f^.  Ceylon),  Ceylon  jume^ 
Garmann,  Curiosse  Speculationes,  etc.,  von  einem  Liebhaber,  der  Immer  Qem.  Speculirt,  Chern* 
nitz,  1707.  Pierre  de  Ceylan;  un  petit  aiman;  if  Lemery  la  fit  voir,  etc..  Hist  Ac.  Sd.,  Paris, 
1717,  p.  8.  Aschentrecker  Roll;  Aschenzieher  Germ,;  Ash-drawer  Engl,  [alluding  to  electri- 
cal property].  Zeolithus  vitreus  electricus.  Tourmalin,  Rinmann,  Ak.  H.  Stockh.,  1766; 
v.  Bom,  Lithoph.,  i.  47,  1772.  Borax  electricus  Linn,,  Syst,  96,  1768.  Tourmaline  Garnet  HiU, 
Foss.,  148,  1771.    Tourmaline  JTiru;.,  Min.,  i.  271,  1794. 

Early  syn,  of  opaque  T,  Schurl  pt.  Erker,  1595;  Schirlpt  BrUckmann,  1727  [see  p.  206]. 
Skiorl  pt,  Comeus  crystallisatus  pt,  WaU.,  139,  1747.  Basaltes  cryst  pt,  Skorl-Crystall  pt, 
CronsL,  70,  1758.  Schorl,  Stangenschorl,  Germ. ;  Shorl,  Shirl,  Cockle,  Engl.  Borax  Basaltes 
Linn,,  Syst,  95,  1768.  Basaltes  crystallisatus  v.  Bom,  Lithoph.,  L  34,  1772,  iL  95,  1775.  Shorl 
JTirw;.,  Min.,  I  265,  1794. 

Syn.  from  union  of  T.  and  S.  in  one  species.  Tourmaline  ou  Basalte  tran8parent=Schorl, 
de  Lisle,  Crist,  266,  with  fig.  cryst  (and  proofs  of  ident  of  T.  &  S.),  1772.  Schorl  transpa- 
rent rhomboidal  dit  Tourmaline  et  Peridot = Schorl,  de  Lisle,  Crist,  ii.  344,  with  figs.,  1783. 
Schorl,  Stangensch6rr(incL  var.  (1)  Schwarzer  S.,  (3)  Elektrischer  S.= Turmalin),  Wem.,  Cronst, 
169,  1780;  Bergm.  J.,  u  374,  1789;  Jameson,  Mm.,  1816.    Tourmahne  ^.,  Tr.,  iil  1801. 

Var.  introd.  as  Sp.  Rubellite  (fr.  Siberia)  Kirw.,  Min.,  i.  288,  1794=Daourite  DdameQu, 
T.  T.,  ii.  303,  1797=Siberite  VHermina,  J.  de  TEcole  Polytechn.,  L  489=Tourmalme  apyre  K^ 
iv.  1801=Apyrit  Hausm.,  Handb.,  642,  1813.  Indicolite  and  Aphrizite  (fr.  Norway)  di'Andrada, 
J.  de  Phys.,  Ii.  243,  1800,  Scherer's  J.,  iv.  19,  1800.  Taltalite  Domeyko,  Min.,  139,  1860=Cobre 
negro  estrellado  de  Tantal  (Atacama). 

Var.  introd.  as  Subsp,    Achroit  (fr.  Elba)  fferm.,  J.  pr.  Ch.,  xxxv.  232,  1845. 


ozrexv  ocmpouinw. 


RliorabohodraL  fiAS=108°,  Oa5=184'' 8';  o=:0-89S26.    ObBenred 
planes :  rliombohadroDfl,  ^  1  (if),  |,  ^  |,  6,  V-^  -^i  -fi  -}*  nti  -i ;  scale- 


hedrona,  i'j  ij  i*i  l*i  I'l  iV  1'  (the  last  replacing  angle  between  ^,  J,  and 
J*) ;  prisms,  ^  i-2,  *-J'  *7'  Usually  hemihedral,  being  often  unlike  at  the 
opposite  extremities,  or  hemimorphic,  and  the  prisms  often  triai^nlar. 
Cleavage :  Ji,  -(,  and  i-2,  difficult  Sometimes  maesive  compact ;  ateo  co- 
lumnar, ooarse  or  fine,  parallel  or  divergent. 
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0  A  J=165°  31'  \  A  J=154°  59'  i-2  A  f =130°  55' 

0  A  i=152  40  I  A  1=133  8  i-2  A  li=136  41 

(?  A  1=129  21  i.2  A  1=113  26  i-2  A  r=147  51 

0  A  2=115  49  i-2  A  ^=128  30  t-2  A  t-J=160  54 

<?  A  f =111  9  t-2  A  V=155  14  v%  A  i4=166  6 

0  A  V^=99  58  i-2  A  ^•=142  26  i-2  A  7=150. 

H.=7— 7*5,  G.=2'94— 3*3.  Lustre  vitreous.  Color  black,  brownish- 
black,  bluish-black,  most  common  ;  blue,  green,  red,  and  sometimes  of  rich 
shades  ;  rarely  white  or  colorless  ;  some  specimens  red  internally  and  green 
externally ;  and  others  red  at  one  extremity,  and  green,  blue,  or  black  at 
the  other.  Dichroic  ;  some,  yellowish-brown  axially,  asparagus-green  trans- 
versely ;  dark  brownish-violet  axially,  greenish-blue  transversely ;  purple 
axially,  bluish  transversely ;  etc.  Streak  uncolored.-  Transparent — opaque  ; 
greater  transparency  across  the  prism  than  in  the  line  of  the  axis.  Frac- 
ture subconchoidal — uneven.     Brittle.     Pyroelectric. 

Var. — 1.  Ordinary,  In  crystals,  (a)  Rubelliie ;  the  red  sometimes  transparent ;  the  Siberian 
is  mostly  violet-red,  the  Brazilian  rose-red ;  that  of  Chesterfield  and  Gk)shen,  Mass.,  pale  rose-red 
and  opaque ;  that  of  Paris,  Me.,  fine  ruby-red  and  transparent  {b)  IndicolUe ;  the  blue,  either 
pale  or  bluish-black;  named  from  the  indigo-blue  color,  (c)  Brazilian  Sapphire  (in  jewelry); 
Berlin-blue  and  transparent ;  {d)  Brazilian  Emerald^  Chrysolite  (or  Peridot)  of  Brazil;  green  and  trans- 
parent, (c)  Peridot  of  Ceylon;  honey-yellow.  (/)  Achroite;  colorless  tourmaline,  from  Elba. 
{g)  Aphrizite;  black  tourmaline,  from  Krageroe,  Norway,  {h)  Columnar  And  black ;  coarse  columnar. 
Resembles  somewhat  hornblende,  but  has  a  more  resinous  fracture,  and  is  without  distinct  deav- 
oge  or  anything  Uko  a  fibrous  appearance  in  the  texture. 

Kupfifer  found  the  angle  i  a  i  in  the  green  tourmaline  of  St  Gk>thard  133**  8' ;  in  the  black  of 
Siberia,  133"  13  ;  in  the  red  of  Siberia,  183"  2' ;  giving  184*'  6',  IS^L**  8',  and  133**  6rt'  for  0  Af 
Brooke  found  for  the  angle  Oa|  in  a  white  crystal,  184"  7' ;  g^een,  134"  2'  24";  dear  brown, 
133"  66';  red,  133"  48';  black,  133"  47'  12". 

The  varieties  in  composition  and  the  subdivisions  sug^sted  thereby  are  given  below. 

Comp. — 0.  ratio  for  bases  (the  boric  acid  here  included)  and  silica  4  :  8  (Bamm.) ;  whence  (It*, 
S,  B)"Si*.  The  0.  ratio  for  the  protoiyds,  sesquioxyds,  and  boric  acid  (&,  fi,  B)  varies  greatly: 
group  L  (see  beyond)  affording  mostly  4  :  12  :  4;  II.,  4  :  15  :  6;  III.,  4  :  21  :  6,  4  :  24  :  7,  etc; 
IV.,  4  :  40  :  12,  4  :  36  :  1 1,  eta ;  V.,  4  :  48  :  18,  4  :  56  :  12,  etc.  The  special  formula  for  group  I. 
would  consequently  be  (R')''8i»-f3R''Si»-fS*gi»  or  (i^ft«+^fi-f  iB)"Si»;  for  analysis  23  in  group 
V.  (RViii''+14fi''Si*-h3B''Si»or(iS,]Gt*-ftl«+AS)''Si»,  and  these  (excluding  analysis  26)  are 
the  extreme  variations. 

A.  Mitscherlich,  by  a  new  method  of  analysis  (J.  pr.  Oh.,  Ixxxvi.  1),  obtained  the  iron  as  prot- 
oiyd  in  several  trials,  finding  16*06  and  16*30  in  that  of  Bovey  Tracey  (No.  13,  beyond);  6*69  and 
5t>6  in  that  of  St.  Gothard  (No.  9);  17*14  and  17*29  in  that  of  Sonnenberg  (No.  16);  7*54,  7*65, 
and  7*67  in  that  of  Sarapulsk  near  Mursinsk  (No.  17);  and  6*74  in  that  of  Brazil  (No.  21).  But 
Scheerer  takes  the  ground  that  Mitscherlich's  method  of  analysis  is  less  satisfactory  than  others, 
and  the  subject  is  still  in  doubt.  Mitscherlich's  determinations,  introduced  into  Rammelsberg's 
analyses  as  done  by  himself,  afiforded,  in  the  14  cases  which  he  investigated,  the  following  for 
the  oxygen  of  ]Gt-+-fi-+-B,  that  of  the  Si  being  JJ :  L,  Jron-magnesia  tourmaline — 3*90  (No.  7); 
4*10  (No.  8);  409 (No.  9);  4*07  (fr  Havredal);  4-16  (fr.  Ramfosse);  4-11  (No.  10,  Haddam);  4*12 
(No.  11,  Haddam);  4*21  (No.  12,  Unity,  Me.);  IL,  Iron  tourmaUne—^Vd  (No.  18);  4*32  (No. 
14);  4*09  (No.  15);  423  (fr.  Saar);  4*12  (fr.  Langenbielau) ;  3*99  (Na  16).  The  results  leave 
little  question  as  to  the  normal  ratio  for  the  species  being  4  :  3. 

Analyses :  1-2 n,  Ramraelsbcrg  (Pogg.,  Ixxx.  409,  IxxxL  1)  arranged  as  follows: 
I.  Magn&ria  tourmaline,  G.=3— 3-u7,  mean  8*06. 
II.  Jron-magnesia  tourmaline,  G.=8*06— 8*2,  mean  8*11. 

ILL  Iron  tourmaline,  G. =3*13— 3*25. 

IV.  Iron-manganese4ithia  taurmaline^  G.=2*94 — 3*11,  mean  8*083. 
V.  Lithia  tourmaliney  G.=3 — 31,  mean  3041. 

Anal.  27-29,  Gmeliii  (Schw.  J.,  299,  xxxviii.  514,  Pogg.,  ix.  172);  80,  Ulex  (J.  pr.  Oh.,  xcvL 
37);  81,  G.  W.  0.  Fuchs  (Jahrb.  Min.  1862,  800);  32,  34^  85,  37,  38,  Gmelin  (L  c.):  38,  86,  89,  40^ 
Hermann  (J.  pr.  Oh.,  xxxv.  232) : 
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Si        S      %1         Un      ftg    ^a     ]^     ti     ign. 

57.  ifeti,  Boaena  4218  5-74  36-43      6  82  0al-20   2*41  2*04  1 -31  =97-58  Gmolin 

88.     "     Perm  3937  4-18  44-00       6-02        ^  1*29  2-52  1 '68=97  66  Gmelin 

39.  AehroUti,  Elba  4289  5-34  44  09  M  0-27       0-45  312    219   ,  0  1  66=100  H 

40.  ifed,  Sarapulsk  89-70  6  65  4029  "  2-30      0*16  788   302 =100  Hermann. 

Pisani  haa  examined  a  specimen  of  true  taltalite  (Am.  J.  Sci.,  II.  zliii  407),  and  shown  that  it  is 
tourmaline  with  oxyd  of  copper  and  other  impurities.  Domeyko  made  it  a  silicate  of  copper 
(1.  c,  and  Forbes,  Phil.  Mag.,  IV.  xxv.  Ill)  Ulex's  specimen  (anal,  30)  was  procured  from  a 
cargo  of  copper  ores  landed  at  Hamburg,  and  identified  as  taltalite  by  its  characters. 

Pjrr.,  etc — I.,  fuse  rather  easily  to  a  white  blebby  gla!»s  or  slag ;  II..  fuse  with  a  strong  heat  to 
a  blebby  slag  or  enamel,  either  white,  greenish,  or  brownish ;  IIL,  fuse  with  difficulty,  or,  in  some, 
only  on  the  edges,  to  a  brownish,  brownish-red,  gray,  or  black  slag;  IV.,  fuse  on  the  edges,  and 
often  with  great  difficulty,  to  a  yellowish,  g^yish,  bluish,  or  whitish  slag  or  enamel,  and  some 
are  infusible;  V.,  infusible,  but  becoming  white  or  paler,  sometimes,  aa  the  Paris  (Me.)  rubellite, 
affording  a  fine  enamel  on  the  edges  ( Ramm.).  With  the  fiuxes  many  varieties  give  reactions  for  iron 
and  manganese.  Fused  with  a  mixture  of  bisulphate  of  potash  and  fluor-spar  gives  a  strong  reaction 
for  boric  add.  By  heat  alone  tourmaline  loses  weight  from  the  evolution  of  fluorid  of  silicon  and 
perhaps  also  fluorid  of  boron ;  and  only  after  previous  ignition  is  the  mineral  completely  decom- 
posed by  fluohydric  acid.  Not  decomposed  by  acids  (Ramm.).  After  fusion  perfectly  decomposed 
by  sulphuric  acid  (v.  Kobell). 

Obs. — ^Tourmaline  is  usually  found  in  granite,  gneiss,  syenite,  mica,  chloritic  or  taloose  schist, 
dolomite,  granular  limestone,  and  sometimes  in  sandstone  near  dykes  of  igneous  rocks.  The  vari- 
ety in  granular  limestone  or  dolomite  is  commonly  brown. 

Foreign  localities  are  mentioned  above.  Small  brilliant  black  crystals  in  decomposed  feld- 
spar, at  Sonnenberg  in  the  Harz,  are  called  apJirizite.  Rubellite  and  green  tourmaline  occur  pear 
Katherinenburg  in  Siberia ;  pink  crystals  are  found  at  Elba.  Pale  yellowish-brown  crystals  hi 
talc  at  Windisch  Kappell  in  Carinthia;  green  at  Airolo,  Switzerland;  white  specimens  {achroite) 
come  from  >t  Gothard,  Siberia,  and  Elba.     A  specimen,  formerly  in  the  Grand  Duke's  collection  '* 

at  Florence,  measuring  1 1  inches  square,  contains  4  erect  green  tourmalines  and  1  prostrate,  2,  4, 
and  2^  inches  long,  and  f  to  1  inch  thick. 

In  Great  Britain,  fine  black  crystals  have  been  obtained  near  Bovey  Tracey  in  Devon ;  also 
found  in  Cornwall  at  different  localities ;  green  near  Dartmoor  in  Devon ;  black  near  Aberdeen 
ir  Scotland,  and  elseithcre ;  dark  brown  at  Dalkey  in  Co.  Dublin,  Ireland ;  green  near  Dunfanaghy, 
Co.  Donegal ;  green  and  red  at  Ox  mountain,  near  Sligo. 

In  the  U.  States,  in  McUne  at  Paris  and  Hebron,  magnificent  red  and  green  tourmalhies 
with  lepidolite,  etc,  some  crystals  over  an  inch  in  diameter,  transparent,  ruby-red  within,  sur- 
rounded by  green,  or  red  at  one  extremity  and  green  at  the  other ;  also  blue  and  pink  varieties; 
at  Albany,  green  and  black ;  at  Streaked  Mtn ,  black.  In  Mass.^  at  Chesterfield,  red,  green,  and 
blue,  in  a  granite  vein  with  albite,  uranite,  and  microlite,  the  crystals  small  and  curved,  nearly 
opaque,  and  fragile,  the  green  crystals  oflen  with  distinct  prisms  of  red  color  inside,  especially  when  • 
in  smoky  quartz ;  at  Goshen,  similar,  the  blue  in  greater  perfection ;  at  Norwich,  New  Baintree, 
and  Carlisle,  good  black  crystals.  In  K  Hamp.,  Alstead,  Graflon,  Sullivan,  Acworth,  and  Saddle- 
back Mt  ;  at  Orford,  large  brownish-black  crystals  abundant  in  steatite,  in  Vermont^  at  Brattle- 
boro,  black.  In  Conn^  at  Monroe,  perfect  dark  brown  crystals  in  mica-slate  near  Lane's  mine, 
sometimes  two  inches  in  length  and  breadth  ;  at  Haddam,  interestiug  black  crystals  in  mica 
slate  with  ^nthophyllite,  also  in  granite  with  iolite,  and  also  at  the  gneiss  quarries,  on  the  east 
side  of  the  river.  In  ^V.  York,  near  Gouvemeur,  light  and  dark  brown  crystals,  often  higlily  modi- 
fied, withlapatite  and  scapolite  in  granular  limestone  (f.  3b8,  339) ;  at  Canton  ;  in  simple  prisms 
in  the  same  rock  near  Port  Henry,  Essex  Co.;  at  Schroon,  with  chondrodite  and  scapolite; 
at  Crown  Point,  one  mile  south  of  village,  fine  brown  crystals ;  at  the  chrj'soberyl  locality  near 
Saratoga,  N.  Y.,  black;  at  Alexandria,  Jefterson  Co.;  at  Kingsbridge,  brown,  yellowish  or 
reddish-brown  crystals  in  dolomite ;  near  Edenville,  gray  or  bluish-gray  and  green  in  three- 
sided  prisms  occur ;  short  black  crystals  in  the  same  vicinity,  and  at  Rocky  Hill,  sometimes  5 
inches  in  diameter ;  a  mile  southwest  of  Amity,  yellow  and  c'muamon-colored  crystals  with  spinel 
in  calcite ;  also  near  the  same  village  a  clove-brown  variety  with  hornblende  and  rutile  in  granu- 
lar limestone.  In  N.  Jersey^  at  Franklin,  Hamburg,  and  Newton,  black  and  brown  crystals  in 
limestone,  with  spinel  In  Fenn.,  at  Newlin,  Chester  Co. ;  at  London  Grove  and  near  Unionville, 
of  a  light  yellow  or  brownish-yellow  (f.  458),  in  limestone,  and  rarely  white;  at  Parksbarg,  Ches- 
ter Co ;  in  Delaware  Co.,  at  Aaton ;  at  Chester,  fine  black ;  Middletown,  black ;  Marple,  of  a  green 
color  in  ta'c ;  opposite  New  Hope,  Buck's  Co. ;  in  New  Garden  township,  Chester  Co..  in  lime- 
stone, light  brown  to  yellow  and  sometimes  transparent ;  near  New  Hope  on  the  Delaware,  large 
black  crystals,  in  which  the  prismatic  faces  are  sometimes  almost  obsolete.  In  iS.  Car.,  m  Cheo- 
wee  valley.    In  Georgia^  Habersham  Co.     In  CaUfomia^  black  crystals,  6-8  in.  in  diameter,  ic 
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fuldspar  yoIds,  in  tihe  mountoiiis  between  San  Diego  and  the  Colorado  deaerti  hotdodog  the  d» 
yated  yaUej  of  San  Felipe. 

In  Canada,  superb  greeninh-jellow  crystala,  1  inch  through,  in  limestone  at  Q.  OBhiinel  U: 
amber-colored  at  Fitsroj,  C.  W. ;  transparent-brown  {t  386)  at  Hunterstown,  0.  £^  with  idooMa 
and  garnet ;  black  at  Batnurst  and  Ehnsley,  0.  W.,  and  St  Jerome,  G.  R. 

The  name  furmalin,  trom  Turamali  in  Cingalese,  was  introduced  into  Holland  in  1708^  with  a 
lot  of  gems  iVom  Ceylon.  The  property  of  attracting  the  ashes  of  burnt  peat,  alter  friction,  led  Id 
its  beiug  yery  spon  named  in  Holland  AseheiUrecker^  or  ash-drawer,  in  1717,  Lemeiji  in  his 
Memoir  in  the  Hist  de  TAcad.  des  Sd.,  France,  referred  the  attraction  to  magnetism;  and  in 
1766  to  1762,  appeared  the  several  Memoirs  of  ^piuus  (published  in  the  Mem.  £oad.  BesUn,  voL 
xii^  and  at  8t  Fetersburg)  on  the  dectrioal  properties  of  tourmaline.  The  name  kntrmaUme  was 
slow  of  introduction  into  mineralogical  treatises.  The  first  specimens  fh>m  Ceylon  were  cat  gems, 
so  that  the  common  characteristics  of  tourmaline  and  schorl  were  not  apparent  Limueos,  in  bis 
Syst  Nat,  1768,  suggests  the  relation  between  them,  but  de  Lisle  was  the  first  to  describe  Csy- 
lon  oiystals,  and  bring  the  two  minerals  into  one  species.  On  the  name  aehoH,  see  pages  204  to 
206.  Long  after  the  union  of  tourmaline  and  schorl,  the  species  continued  to  bear  tfao  latter  of 
these  names;  and  eyen  in  1816,  Jameson,  in  his  System  of  Mineralogy,  retams  sdiorl  as  tiie 
name  of  the  species,  wil^  common  achori  and  tourmaline  or  precious  schorl  as  two  subspecies. 

Alt — ^Tourmaline  occurs  altered  to  mica,  chlorite,  cookeite,  steatite.  The  mica  is  lepidolite^  a 
species  which  is  related  in  composition  to  some  tourmaline,  and  is  a  frequent  associate  of  toe  red  and 
green  varieties.  It  appears  to  take  place  through  the  addition  of  alkalies.  Some  rubeUites  and 
green  tourmalines  at  Chesterfidd  are  hollow,  eyidently  iVom  decomposition  and  remoysl  of  the 
interior ;  and  in  the  cayities  are  occasionally  obseryed  small  crystals  of  yellow  uianite  (Tesdie- 
macher). 

Zeuzite,  Thomson  (Ann.  PhiL,  iy.  299, 1814)  was  found  in  1 814  in  adcular  interwoyen  crystals  at 
Huel  Unity,  Cornwall ;  color  brown,  slightly  greenish  in  some  lights ;  & =3*051 ;  H.=:4*2& ;  prisms 
stated  to  be  flat  rectangular.  Thomson's  analysis  afibrded  Si  33*48,  £l  81*85,  l^e  26-01,  Oa  tAt, 
ti  5'28=99-<»7.  B.B.  becomes  scoriaceous  at  the  edges.  Loses  oyer  5  p.  c.  when  heated  in  a 
glass  tube.  Greg  supposes  tliat  this  loss  may  haye  l^n  of  boric  acid  instead  of  water,  snd  that 
tiio  mineral  is  a  ferriferous  tourmaline  (PhiL  Mag.,  IY.  x.  118). 

321.  GBHIiBNm].    Gehlenit  Fucks,  Schw.  J.,  zy.  377,  1815.     Stylobat  BreUk^  Leooh. 

Taschenb.,  z.  600,  1816,  Hofihi.  Min.,  iy.  b,  109,  1817. 

Tetragonal ;  near  meionite  in  form  (p.  318).  0  A  l-t=158®  12' ;  a= 
0*400.  Observed  planes :  0 ;  vertical,  ^-^,  i-3  ;  octahedral,  1,  f,  2,  f-/, 
Deficl.  0  A  1  =  150°  30',  0  A  2=131°  28',  (> Af =1*7°  7',  0  A  f  i=136°  58' 
(135°— 136°  obs.).  Crystals  usually  short  square  prisms,  sometimes  tabular. 
Cleavage  :  O  imperfect ;  i-i  in  traces. 

n.=5-5  — 6.  G.=2*9— 3*067.  Lustre  resinous,  inclining  to  vitreous. 
Color  difterent  shades  of  grayish-green  to  liver-brown  ;  none  bright.  Faintly 
subtrauslucent — opaque.  Fracture  uneven — splintery.  Streak  white — 
grayish-white.     Double  refraction  feeble ;  axis  negative. 

Oomp. — 0.  ratio  for  R,  fi,  Si= 1 : 1 :  ^,  or  3  : 2  between  bases  and  silica,  as  in  andalusite.  Formula 
(ilV  +  il^)Si=,  if  *1  to  3Pe=5: 1,  Silica  299,  alumina21'5,  sesquioxyd  of  iron  6-6,  lime42-0=liKl. 
Analyses  :  1,  Fuchs  (Schw.,  xv.  377);  2,  Thomson  (Min.,  i  281);  3,  v.  Kobell  (Kastn.  Arch.,  Iy. 
813);  4,  Damour  (Ann.  Ch.  Phy8.,IIL  x.  6G);  6,  6,  Kiihn  (Ann.  Ch.  Pharm.,  lix.  371);  7,  Ram- 
melabcrg  (8d  SuppL,  47) : 
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ilg       Ca  ft 

35-30  3:^0=09-60  Fiichs. 

37-;i8  4-54— 100-46  Thomson. 

3-4  37-4  20=^9-6Ko1hj1L 

2-20  38-11  1-53,  Na  0-33=99*64  Damour. 

2-99  36-97  3-6-i=99-14  Kuhn. 

1-41  86-55  6-05=99-28  Kuhn. 

8*88  37-90,  ft  and  loss  128,  Mn  0-19  Ramm. 


Bammelsberg  has  cleared  up  in  part  the  discrepancies  in  the  analyses  by  discovering  that  the 
mineral  contfuns  both  sesquioxgd  and  proioxyd  of  iron.    The  oxygen  ratio  from  his  analyses  if 
3  :  4-1,  for  which  he  substitutes  3  :  3  :  4=1  :  1  :  i 
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Pyr.,  etc.— B.B.  thin  splinters  fuse  with  diflRculty  (P. =5 -7,  v.  Kobell)  to  a  gray  glass.  With 
borax  fuses  slowly  to  a  glass  colored  by  iron.  Gelatinizes  with  muriatic  acid,  yielding  a  solution 
containing  both  protoxyd  and  scsquioxyd  of  iron. 

Obs.— Gehleuite  is  found  only  at  Mount  Monzoni,  in  the  Fassa  valley,  in  isolated  or  aggregated 
orystals,  invested  by  calcite. 

Named  by  Fuehs  after  his  colleague,  Gehlen. 

Alt. — Gehlenite  occurs  altered  to  steatite.  A  partially  altered  specimen  afforded  G.  Bischof  Si 
3 1  02,  ^I  23-79,  Pe  9'43,  Ag  2-84,  Oa  81-13,  ign.  1-28=:10009,  with  some  mixed  carbonate  of  lime. 

Axtil — Not  imfirequent  among  furnace  scoria,  in  thin  square  tables,  or  8-sided  prisms,  with 
cleavage  parallel  to  the  lateral  planes  of  a  square  prism.  Has  been  observed  at  Dawes'  furnace, 
Oldbury  in  England,  and  at  Holzhausen  in  Hessia.  Analyses:  1,  Percy  (Rep.  Brit  Assoc., 
184t^,  Am.  J.  Scl,  II.  V.  128);  2,  Bunsen  : 


1.  Dawes\  Oldbury 

2.  Holzhausen 


gi      £1       ^e    ^n   Mg     Ca      ^a      £:  Ca  S  Ca  S 

28-82  24-24  027  0-07  2*79  40*12    064  0-26  3-38= 100-09  Percy. 

82-22  27-81    2*67  6-67  17-35  1130  3*05 =99w7  Bunsen. 


322.  ANDALUSm:.  Spath  adamantin  d'un  rouge  violet  (fV.  Forez)  Bourn,,  J.  de  Phys^ 
xxxiv.458,  1789.  Feldspath  du  Forez  Guyton,  Ann.  Ch.,  l  190,  1789.  Andalousite  (fr.  Spain 
and  Forez)  Ddameih.,  J.  do  Phys.,  xlvi.  386,  1798.  Andalusite.  Feldspath  apyre  Kj  Tr.,  iv. 
1801.  MicaphUit,  MicafiUt  (fr.  Lahmorwinkel),  Brunner,  MoU's  Ann.  B.  H.,  iil  294,  1804,  Efem., 
i.  51,  1805;  Micaphyllit,  bad  orthogr.  Stanzuit  (fr.  Bavaria  at  Stanzen  near  Bodenmals,  and 
Horzogau)  Flurl^  Gebirgs-Form.  Churpfalzbaierischen  Staaten,  5,  1806.  Hartspat  Wem, 
Made  hyaline  Cordier, 

Silex  niger  cum  cruce  Candida:  Darinn  ein  weisd  Kreutz,  Geaner^  Foss.,  45,  1565.  Lapis 
crucifer  (fr.  Compostella)  quem  Hispani  vocat  cruciatum,  Mercati^  Metallotheca  Vaticana,  237, 
1617.  Pierres  de  Macles  (fr.  id.)  RobieUj  N.  ide^s  sur  la  Format,  d.  Foss.,  108,  1751  (with  flg). 
Spanish  Shirl,  Cross-Stone,  ffiUj  Foss.,  152,  1771.  Pierre  de  Croix,  Made  basaltique.  Schorl  en 
prismas — dout  les  angles  obcus  sont  de  OS"*,  de  Lisle,  Crist.,  1772,  iL  440,  1783.  Crudte  DelO' 
mtth.,  T.  T.,  u  292,  1797.  Chiastolith  KarsL,  Tab.,  28,  73,  1800.  Chiastolite.  Made  JET,  Tr.,  iii 
1801.  Hohlspath  Wern.,  1803,  Ludwig's  Wem.,  210,  1804.  Chiast.  ident.  with  Andal.  Bern' 
hardi,  Moll's  Efem.,  iii.  32,  1807,  Beud,  Tr.,  363,  1824. 

Orthorhombic.     I A  7=90°  48',  Oa  1-1=144°  32' ;  a:i:  c=0-71241 : 1 : 
1*01405.     Observed    planes:    0; 
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vertical,  Tj  i-i,  i-i,  i-2,  i-2 ;  domes, 
l-l,  l-i ;  octahedral,  1,  2-2.  0  A  I 
=  1)0°,  0  A  l-^=144°  55',  U  A  i-2 
=  127°  30',  l-IAl-i=109°  4', 
l.^ A  1-1=109°  50'.  Cleavage:  / 
perfect  in  crystals  from  Brazu  ;  i-% 
less  perfect  ;  i-i  in  traces.  Mas- 
sive, imperfectly  columnar,  some- 
times radiated,  and  granular. 

n.=7*5  ;  in  some  opaque  kinds 
3  —  6.  G. =3-05  — 3-35,  mostly 
3'1 — 3*2.  Lustre  vitreous;  often  weak.  Color  whitish,  rose-red,  flesh- 
red,  violet,  pearl-gray,  reddish-brown,  olive-green.  Streak  uncolored. 
Transparent  to  opaque,  usually  substranslucent.  Fracture  uneven,  sub- 
conchoidal.  Double  refraction  strong;  optic-axial  plane  i-i;  angle  very 
large,  over  80° ;  bisectrix  negative,  normal  to  0. 


Westford  Mass. 


Var. — 1.  Ordinary.    H.=7-5  on  the  basal  face,  if  not  elsewhere.    For  sp.  gr.,  see  below. 
2.  Chiasioliie  (made).  Stout  crystals  having  the  axis  and  angles  of  a  different  color  from  the  rest, 
owing  to  a  regular  arrangement  of  impurities  through  the  interior,  and  hence  exhibiting  a  oolared 
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cro6&  or  a  tesselated  appearance  in  a  transrerae  aeckioiL  H.=3— T*5,  Tarring  mudk  with  tin 
degree  of  impnritj.  The  loQowing  figorea  show  aectiona  of  eome  crystals.  Fig.  Ml,  faj  GL  I. 
Jackfon  io  J.  Soa  X.  HisL,  Bost^  L  55;  figs,  a  and  b  are  from  oppoaiie  eztremitiM  of  Um mm 
ojstals;  eo  also  e  and  d;  €  and/;  h  appears  to  be  a  twin  crystaL 


M2 


QOBBHBI^Q 


i''^.  7AZ  shows  the  successiTe  pans  of  a  single  crrst^L  a?  dissected  bj  B.  Horaford  of  _ 
fiel'i,  Mass. ;  3U,  oue  of  the  four  while  portions ;  and  345,  U.e  central  black  ponkn.    Tbo 
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of  me  wr.ite  and  bLick  portions  varr  madL  Bemhanli  showed  in  I  SO  7  il  c.)  that  the  centnJ 
coi'^mn  <o:avi:nies  wi '.ened /r.">-i  tv  ^i-iiV  towari  ejch  end. 

The  nAEoe  "•4':/«  i«  fri>m  the  Latin  rn>irj/<a.  a  :»pot  and,  as  Robien  obsenres.  it  aUndeff  to  the 
use  of  the  **  !■;<»:>  "  in  benldrr.  in  which  the  wonl  siiniifies  a  r^yidid  i:cen^  or  a  rhomb  with  open 

r.rre-  1  c  1751.  in  de  Lbl'?.  Crist. V.     Chia-stolit.* :?  froai  chi  the  Greek  name  for  the  letter  X. 


Comp.— O.  ratio  for  RSi=3  :  i:  5lSi=S-Mca  36->,  alumzna  63"i=lu0,  with  little,  if  anj, 
■squ-oiri  of  iron  Tv:-p!ac:n^  the  alumina.     Analrscs:  l.  Buch>Iz  'Moll's   Efenu.    iT.    190);    i, 

"  S*^':  4    A.   Erirriar.r.  i.Tahr^sb.,  xxir.    311);  5, 


rb-  G.  Rv": ?■.<.,  :  S:- ».  :  5-  :  .-.  Krr>;»:n  .  J.  pr.  Ch^  xxxrii 


sesqu 

E::"::    Z-*.  •>  .  v:".  '.^  :  •* — \  H  .'•-  r: 

I'i   :    :    -1-.  ri-:.'>:rn  ±  r_  K  >v\.:n  ; 'P>^j.  xov.: 

IT.  r-j.::.  v.r  •  A:.:-    L  M..  V.  'v  5     :  :>.  Biir.scr    L  o.  :    '.'.*.  ,'jyjc??c  -.J  X  il'st  Boston.  L  55 1;  20, 
Bi-:u   Kx::.  SvL  dvVAlr^r::-.  1-4^,  o>  :  21.  Jerofojof  Vorh  M;:l  •:;v-  Sl  PcL,  ISo^.  UT.: 
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■  =  V-:-0  Bncholz. 

r^S*;*  >•>  Thomson. 

=  L^ii  3.S  Bun  sen. 
•=:1".»14  EnimaniL 

-  =  l->;2  Hubert. 
=  9;*C':  Huh^rt. 
-=1..'14  Hubert. 
=  i*  :■  i* J.  Kersten. 
.=yS  TS  Pin^teiL 
=yS  M  P*dngsten. 
=  &i>-56  rf.r.«ten. 
=r '  •  <»  35  j^Tanberg. 
=  1«'0  IS  Jervm. 
•j^'tzrl.Oo?  Jerem. 

=!■  053  Arpi^. 

—.j  .v5  I>amour. 

«.'v.-  =  i',*"3>  Bunsexk 
1  ^=rS^  5  Jackson. 
=ikS5  Renoo. 
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AnaL  No.  4,  G.=3-154 ;  6,  cyanito  pseudomorphous  after  andalusite,  G.=3*401 ;  6,  G.=3-108 
7,  pseudomorphous  C7anite,  forming  the  exterior  of   6,  G. =3*327;  8,  pseudomorphous  cyanitc 
after  andalusite,  from  the  Koralp  in  Styria,  G.=JJ-648 ;  9.  G  =3-152;  10,  G.=3-12 ;  11,  G.=311 ; 
12,  G.=3  07;  15,  G.=3  14;  17,  G.=3160;  20,  G  =31,  /A/=93i'. 

P3rr.,  etc — ^B.B.  infusible.  With  cobalt  solution  gives  a  blue  color  Not  decomposed  by  acids. 
Decomposed  on  fusion  with  caustic  alkalies  and  alkaline  carbonates. 

Obs. — Most  common  in  argillaceous  schist,  or  other  schists  imperfectly  crystaUine;  also  in 
gneiss,  mica  schist,  and  related  rocks ;  rarely  in  connection  with  serpentine.  Found  in  Spain,  in 
Andalusia  (first  loa  discovered),  and  thence  the  name  of  the  species ;  in  the  Tyrol,  Lisens  val- 
ley, in  large  cryst  with  cyanite;  in  Saxony,  at  Brauusdorf,  Robschiitz,  Munzig,  Penig;  in  Mo- 
ravia, at  Goldenstein ;  Bavaria,  at  Lahmorwinkel,  Rabenstein,  Hogenau,  Tillenburg,  etc. ;  Austria, 
at  Felling,  near  Elrems,  in  serpentine;  France,  Dept.  of  Var,  near  Hy^res;  Bareges  in  the  Pyr- 
enees ;  Finland ;  Russia,  at  Schaitansk  in  the  Ural ;  Makova,  etc.,  in  Nertschinsk.  In  Ireland 
at  Killiney  Bay,  in  mica  schist;  near  Balahulish  in  Arg^'leshu-e r  Cumberland,  England.  In 
Brazil,  province  of  Minas  Geraes,  in  fine  crystals  and  as  rolled  pebbles. 

In  N.  America,  in  Maine  at  Mt.  Abraham,  Bangor,  Searsmont,  Camden,  S.  Berwick.  X.  Hamp,, 
at  White  Mtn.  Notch;  Boar's  Head,  near  Rye;  at  Charleston.  Vermont^  near  Bellows  Falls. 
Mass^  at  Westford,  abundant  in  cryst,  sometimes  rose-colored ;  Lancaster,  both  varieties ;  Ster- 
ling, chiastolite.  Cofin.,  at  Litchfield  and  Washington,  good  cryst  Fenn ,  in  Delaware  Co.,  near 
Leiperville,  large  cryst ;  at  Marple,  Upper  Providence,  and  Springfield,  good  cryst ;  one  weigh- 
ing 7^  lbs,  and  a  group  of  crystals,  free  fVom  the  gangue.  of  about  60  lbs.  CkUif.^  along  the 
Church illas  rivers,  San  Joaquin  val,  at  crossing  of  road  to  Ft.  Miller.  In  Canada^  at  L.  St  Fran- 
cis, in  reddish  trL  cryst,  in  mica  schist,  both  var.    In  N,  ScoliOj  at  Cape  Causeau 

Alt.— Andalusite  occurs  altered  to  kaolin;  sometimes  to  mica;  also  to  cyanite  (anaL  5,  7, 
8) ;  crystals  being  found  consisting  of  cyanite,  or  mica,  as  a  result  of  the  alteration. 

A  partially  altered  andalusite  from  the  Tutchaltul  Mtn.,  Nertschinsk,  afforded  Jeremejef  (L  c) 
8i  53-6,  '^  43-1,  Fe  1*01,  Mg  <r.,  Ca  0-96,  Na  tr.,  fe  0-8,  ign.  o-87  =  100-34;  G.=2  944.  The 
crystals  were  distinctly  altered  to  a  depth  of  2  lines,  and  this  part  was  B.B.  Aisible.  /A  /=93i'', 
the  surfaces  not  smooth. 

Artif. — Formed  in  crystals  by  the  action  of  a  current  of  gaseous  fluorid  of  silicon  on  calcined 
alumina,  the  angle  /A  /of  the  crystal  91%  and  composition  Si  29*5,  3tl  70*2=99-7  =3tl*§i*;  also 
by  the  action  of  fluorid  of  aluminum  on  silica  (Deville  &  Caron). 

ilTEUS  BreWi.,  Handb,  il  358,  1841;  Talksteinmark  PrtiesUiben,  Mag.  Orykt  Sachs.,  v.  131, 
has,  as  Uausmann  observes,  the  composition  of  cyanite  or  andalusite.  It  is  soft,  having  a  hard- 
ness of  about  2,  yellowish  or  reddish- white  to  whitish  color,  with  colorless  streak.  G.=2*45— 
2*53 ;  a  somewhat  greasy  feel,    i,  Kersten  (Schw.  J.,  Ixvi.  16);  2,  Kussin  (Ramm.  Min.Ch.,  581): 


Si 

■fc\ 

Mn 

Mg 

1. 

2. 

37-62 
36  01 

60-50 
63-72 

0-63 

0-82=99-57. 
=99-73. 

Brelthaupt  says  that  it  contains  5  p.  c.  of  water;  but  neither  of  the  analyses  made  sustain  this. 

323.  FIBROIJm.  Faserkiesel  (fr.  Bohemia)  lAndaeker^  Mayer's  SammL  phys.  Aufs.,  iL  277, 
1792,  Bergm.  J.,  il  65,  1792.  Pibrolite  (fr.  the  Camatic)  5&afikm,  Phil.  Trans.,  1802,  289,  835; 
=Bournonite  Lucas,  TabL,  il  216, 1813.  Bucholzit  (fr.  Tyrol)  Brandos,  Schw.  J.,  xxv.  126,  1819. 
Sillimanite  (fr.  Conn.)  Bowen,  Am.  J.  Sd,  viil  113,  1824.  Worthite  Hess,  Pogg.,  xxi.  73,  1830. 
Xenolit  Nordensk.,  Act  Soa  Sa  Fenn.,  I  372,  Pogg.,  Ivl  643,  1842.  Bamlit  Erdmawn,  Ak.  H. 
Stockh.,  1842,  19.    Monrolite  (fr.  Monroe,  N.  Y.)  SiUiman,  Am.  J.  Sd,  XL  viil  385,  1849. 

Monocliiiic.  /A  /=96°  to  98°  in  the  smoothest  crystals  ;  usually  larger, 
the  faces  /  striated,  and  passing  into  i-2.  Cleavage :  i-l  very  perfect,  bril- 
liant. Crystals  commonly  long  and  slender.  M&o  fibrous  or  columnar 
massive,  sometimes  radiating. 

H.—G— 7.  G.=3-2— 3*3.  Lustre  vitreous,  approaching  subadamantine. 
Color  hair-brown,  grayish-brown,  grayish- white,  grayish-green,  pale  olive- 
green.  Streak  uncolored.  Transparent  to  translucent.  Double  refraction 
very  strong ;  optic-axial  plane  i-l ;  angle  about  44°  for  the  red  ray ;  bisec- 
trix positive,  normal  to  0 ;  DescL 
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0.=3'Z3a,  fr.  Norwich,  Ct,  Dana;  a-232,  tr.  id.,  Brueh;  3-i39,  ft.  Yorktowa,  Norton, 

a.  FibroMe.  i^broni  or  flue  columuor,  Qmi  and  toinpat^,  BomEtinies  Tadiatcd ;  graTish-vhils  K 
pale  brown,  nod  pule olivS'gnsea  or ^eeuisli-groj.  BuchoUilr^  UDdnumroiileace  bere  indudcd;  Hit 
ktter  tg  radiated  tolamniir,  and  ol'  jie  (fretuiBh  color  iiientioiied.  G.=;)'H,  flbrolile,  Bourcon; 
813— 321,  id.,  DaiDoar;  S-ISQ,  buclioMte,  ft.  Cheater.  Pa..  Erdinann;  3-04— 3'1,  moorolite,  E 
Silliman;  3-073,  id.,  Bruoh. 

fiOmliie,  froin  Bsoile,  Norwaj,  reseniblcs  the  monrolite,  being  oolnmiiar  sabplumos^  sillcj;  G. 
=  2-884,  Bnd  color  anveoiBh-wliile  or  bluish-green.  The  anaJyaia  of  Erdmann  (see  below)  g*n* 
large  exooBg  of  Bilica;  but  L  StBimmn  obaerroa  that  thoroaro  minute  prlsioaofquarteamoag  the 
Ubres  of  bunlite. 

Xenolile  uUo  resembles  fllirolils  close};,  Picepting  in  the  high  epcciflc  grsTilj,  3'G8,  which  sug- 
gjcats  BD  iduiitity  rathiir  with  cyanite.  But  the  prisma  are  atatod  to  have  the  andio  ^1°,  whicji  ii 
the  sDgle  of  aadaluaite;  and  Descloizeaux  safs  that  it  ia  apticallj  Uke  fibralite,  and  not  like 
eyanile.     From  Petorshoffi  Knhind,  and  nenr  St.  Petersburg. 

UW/iite  :s  bjdrouB,  ondappearsto b«B  Bomonhat  altered fono.  H.=7'Zfi;  colorwhite;  tiuu- 
luceiit.     Oiitiisiily  like  the  sboiro.     From  uear  St,  Petersburg. 

Oomp. — ^1  St,  as  for  audalurile^Klica  36-8,  alumina  63-2:^100,  sa  in  Damour'a  anolyBie  of 
flbroVito,  pad  ConnoU'e,  SlaaT?,  aud  6illiaiau'a  ot  sillkuanite.  Damour  obtainod  in  bi«  snaJy^ 
of  ftUliinuiiite  3^  p.  c  of  ailii:a,  and  otbera  still  more,  showing  apparentl/  that  the  miDenJ  is  not 
alwajs  pure. 

Auidjses  of  fibrolite,  etc. :  1,  Cheney ix  (J.  d.  Minea,  liv.  86)[  2,  B.  BilUman,  Jr.  (Am.  J.  Bd.,  IL 
vUL  -inn);  J,  4,  DamourlO.K.,  bd.  319);  3,  Braudua  (J.  de  Piiarm.,  xoi.  2:i7l;  S,  ThonMOD  (Ann. 
Lya.  S.  York,  iii,  and  S£iiL,  L  2:)Q);  T,  A.  Eidmiuitl  (Ak.  H.  Sl^kbDlm,  ISI2,  19);  8,  9,  B.  SiUi- 
man,Jr.ae.);  10,  Bo  wen  (Am.  J.  ScL,  viii.  lia);  11,  Hayes  (Alger's  Mia,,tii)l);  IS,  ConncU 
(JwneBOu'a  J.,  md.  3Z-i);  13,  SmoT  (Jahrusb.,  zxt.'34h);  H,  Sillimati,  Jr.  (L  c);  IS,  Bamout 
(Ann.  d.  U.,  V.  xvL  3)9);  16,  Norton  iThis  Min,,  Zd  eJ.,  ii78,  IH4'1);  17,  18,  Binlih  t  Bruab 
(An.  J.  Sd.,  U.  zvL  40) ;  19,  EomoDou  (1.  c)  j  20,  Hess  (Pogg.,  ixj.  U) : 
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Cnmatic,  JMroliie 

38-00 

BS-25         1 

as  3 1 

62-41        - 

Brioude,        " 

S7-18 

61-17        - 

MorbUian,     " 

37-10 

61-03         ( 

Tyrol,  BuOolxite 

flS-OO 

fiO'OO         1 

Chester,  Pd,  " 

86-90 

61-43        - 

Brandy  wine  Sp.,  Jibrout 
Chester,  Ct.,  SiUimanUe 

36-16 

63-62        - 

42-66 

54-11         : 

42-60 

64-90         ] 

36-75 

5S-94         ( 

37-36 

53-62         i 

37-6S 

02-41        - 

39-06 

5W53  Ce   1 

Fairfield,  H.  T.  " 

37-70 

62-75          : 

MonrcliU 

87 -ao 

BB-02         2 

37-03 

61-90 

Xenoaw 

47-44 

62-B4        - 

W&r^He 

40-6S 

6360        - 

=9W-42  auimau.* 
=  10011  Datoour. 
=  iao-u4  Daniour, 
,  'k.  i-S=  iuo  Brandea. 
=  9S-3-2  Tlionison. 

10-07  Erdniann=Sl'  ^, 


=  10C 


1  Sillim 
.3  SilUmi 


An  analysis  of  bamlite  aSbrded  Erdmanu  (L  c.)  S 


0-51=99-28  Bo  wen. 

,  Ob  u-3i=aB-si  Hayes. 

^86-63  ConneE 

0  43  =  98-98  Staaf. 

=  1 00 -06  SiUimao. 

,  Md  0'28=[00'38  Darooor. 

=102-74  Norton-t 

1-03=09-33  Smith  *  Brush. 
0-85=99-78  Smith  ABmah. 

=99  98  Komonen. 

4  6a=99-71  HesB. 

0,  Si  40-78,  Fe  1-04,  Ca  1-04,  F  lr.= 


Pyr.,  etc. — Same  as  given  □udor  andalusite. 

Ob*,— Oooura  in  gueias,  mica  aohist,  aod  related  metamorpbio  rocks. 

Observed  near  Moldau  and  3cbuttenb5fen  in  Bohemia  (fiuerkitsti);  at  Faaaa  in  the  ^rcl 
(bucholzilt) ;  \a  the  Caroatic  with  coruodum  (fibroliu);  at  Bodenmsis  in  Bavaria;  near  Eger  in 
Bohemia ;  Maxschendorf  in  Uoiavia  ;  in  France,  in  the  vicinity  of  laaoire  iu  boulders,  and  also  in 

•  One  of  Boumoo's  own  apecimena,  received  by  CoL  Qibbs  (from  whom  the  original  port  of  ths 
Yale  Cabinet  was  obtained)  from  Count  Bournon  bunaelf. 

t  Prof.  Norton  states  that  in  his  analjrais  the  eicesa  of  alumina  waa  probably  owing  to  tb« 
presence  of  alumiuate  of  polassa,  whioh  remabied  with  the  alumina  ailer  aeparating  ths  osyd  of 
iron  by  cauatic  putasaa ;  subtracting  thia  eioeas,  the  analyaia  oorreaponda  to  those  by  SillintUt, 
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the  canton  of  Paulhaguot,  and  in  the  yidnity  of  Ghavagnac  and  Ourouze  with  cyanite  and  corun- 
dum, and  between  St  Eble  and  Oespignaa 

In  the  United  States,  in  Massdchuseits,  at  Worcester.  In  Connecticut^  at  the  falls  of  the  Yantic, 
near  Norwich,  with  zircon,  monazite,  and  corundum ;  and  at  Chester,  near  l^ayb^ook  {silUmanite) ; 
at  Humphreysville.  In  N,  York,  at  Yorktown,  Westchester  Co.,  10  m.  N.E.  of  Sing  Slug;  near 
the  road  leading  from  Pine's  Bridge  to  Yorktown  P.  OflBce,  in  distinct  erystiils,  with  monazite, 
tremolite,  and  magnetite,  the  crystals  often  running  through  the  magnetite ;  in  Monroe,  Orange 
Co.  {monrolitt\  with  mica,  garnet,  magnetite,  eta  In  Penn.^  at  Chester  on  the  Delaware,  near 
Queensbury  forge ;  in  Delaware  Co.,  in  Birmingham,  Middletown,  Concord,  Aston,  Darby.  In 
Delawart,  at  Brandywiue  Springs  I 

Fibrolite  was  much  used  for  stone  implements  in  western  Europe  in  the 
*' Stone  age."    (AnaL  3,  4.) 

The  crystallization  of  sillimanite,  fibrolite,  bucholzite,  and  also  of  bamlite 
and  xenoUte,  was  first  shown  to  be  orthorhombic  by  Descloizeaux,  on  optical 
grounds.  The  terminal  planes  in  the  crystal  figured  by  the  writer  (annexed 
figure)  were  rough,  and,  as  stated  in  the  last  edition,  of  too  doubtful  import 
to  be  relied  on  for  their  angles  or  their  indications  as  to  the  symmetry  of 
thecrystals.  Afforded  0 a/ =105*';  Oaw=133°  30,  wiA/,back,=120^80'. 

The  species  approximates  closely  to  andalusite,  but  appears  to  difier  in 
its  cleavage,  that  parallel  to  i-i  being  very  perfect,  with  none  parallel  to  /; 
and  in  its  positive  bisectrix  and  much  smaller  optic-axial  angle. 

Named  fibrolite  from  the  fibrous  massive  variety ;  budkohite^  after  the 
chemist  Bucholz ;  aUlimanite^  after  Profl  Silliman. 

324.  OYANim.  Talc  bleu  Sage,  Descr.  Cab.  de  I'Ecole  des  Mines,  154,  1784.  Sappara 
Saussure  fila,  J.  de  Phys.,  xxxiv.  213,  1789.  Beril  feuillete  Sage,  J.  de  Phys.,  ixxi.  89,  1789. 
Cyanii(fr.  Gromer)  Wem.^  Hoffm.,  Bergm.  J.,  377,  893,  1789;  Wern,  ib.,  164,  1790;  Kyanite. 
Disthene  K,  Tr.,  iii.  101.  Rhffitizit  (fr.  Pfitschthal,  or  ancient  Rhaetia)  Wem.,  Hoffm.  Min..  ii. 
b,  318,  1815,  iv.  b,  128,  1817. 

Triclinic.  In  flattened  prisms,  having  the  planes  i-i,  i-i,  /,  /',  i-2,  as  in 
the  annexed  transverse  section  (iig.  347) ;  0  rarely  observed.  Crystals 
oblong,  usually  very  long  and  blade-like. 


346 

p=9?^ 

0  r'"^^ 

/ 

;' 

1 

1 

0  A  i-i=93°  15' 
0  A  i-i=100  50 
0  A  /'=96  42 
6>  A  7=98  58 
/A  i-z=122  21 
i-IAi-i=106  16 


/A/'=97°4' 
i-iA/=140  35 
i-l  A  /=145  41 
i-2A7'=131  23 
i-l  A  i-2=159  15 

/A  1-2=166  26 


347 


Cleavage :  i-l  perfect ;  i-i  less  so ;  0  imper- 
fect. Twins:  composition-face  i-?,  the  two 
planes  0  and  i-l  making  angles  with  one  an- 


ir 


u 


crystals  crossing  at  60°.     Also  coarsely 

H.==5— 7-25,  the  least  on  the  lateral  planes.  G.=3-45— 3*7;  3*559, 
white  cyanite ;  3*675,  blue  transparent ;  3*661,  Tyrol,  Erdmann.  Lustre  vit- 
reous— pearly.  Color  blue,  white,  blue  along  the  centre  of  the  blades  or  crys- 
tals with  white  margins  :  also  gray,  green,  black.  Streak  uncolored.  Trans- 
lucent— transparent.  Optic-axial  plane  inclined  about  30°  to  edge  i-z/i-t, 
and  60°  15'  to  edge  i-l/  0;  bisectrix  negative,  very  nearly  normal  to  i-l. 

Var. — The  white  cyanite  is  sometimes  called  RhcBtiziie, 
Oomp. — 5:lSi=Silica  36-8,  alumina  63-2=100. 

Analyses :  1-3,  Arfvedson  (Ak.  H.  Stockhohn,  1821,  i  148,  and  Schw.  J.,  xxxiv.  208);  4,  Bosalei 
(Pogg.,  Iviii  1 60)  J  5,  Marignac  (Ann.  Oh.  Phys.,  xiv.  49) ;  6,  7,  A.  Erdmann  (Jahresb.,  xxiv.  811); 
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a 

M 

1.  BdriAS,  Norway 

2.  StGothaid 

36*4 
34*88 

68-8 
64-89 

3.           **       later  an. 

36-9 

64*7 

4.            " 

36*67 

68*11 

5.            " 

86  60 

62*66 

6.  Boraas 

«7  40 

.61-86 

7.  Tyrol 

8.  Greiner,  TynH 

9.  Saualpe,  Car. 

10.  Her^oki,  FinL 

11.  Wermland 

87-86 
87-80 
37-92 
42-12 
40*02 

62<;9 
62-60 
61*60 
55-83 
58-46 

12.  liDColnCa,  N.  0. 

37*60 

60^ 

8,  Jacob8on(Pogg.,Ii:viiL416);  9,  Kdhler  (Bamm.  Min.  Gh.,  567) ;  la  Modeen  (Arppe 
141);  11,  IgtdBtrom  (J.  pr.  Ch.,  hdT.  61);  12,  Smith  & fimah  (Am.  J.  SoL,  IL  xfL  371): 

9e 

— =100*2  Arfredaon. 
— =-99*22        " 

=101-6         «* 

1*19=100*97  BoaaleB. 

O-84=lOO-t>0tfarigDM.    a.=S*6. 

0*52,  Cu  0  19,  A  0-61=100  58  ErdmniL    O.sS'^iBT. 

0*7 1 = 100*1 6  Erdmaun.    &  =8-661. 

1*08=100  98  Jacobflcm-    G.=3-678. 

1*04^  Ca  0*42=1011 98  Kohler. 

0-46,  Oa  2-21,  ^  2*66=10*2*78  Mod.    Uixed  with  qoHtft 

2-04=100*52  Igelstrdm.     G.=3-48. 

l-60=99-60  Smith  k  Brush. 

Pyr.,  0tc^— Same  as  for  andahiaite. 

Oba.— Oocors  prinoipallj  in  gneiss  and  mica  slate.  Foand  in  transparent  erjitalfl  at  St  Goth* 
ard  in  Switzerland ;  at  Greiner  and  Pfltsch  {rhmtizikj  or  white  variety)  in  the  Tyrol ;  also  io 
Styria;  Carinthia;  Bohemia;  Norway;  Finland;  at  Pontivy,  France ;  "VlUa  Bica,  South  Ameriea; 
in  Scotlaud,  at  Botriphlnie  in  Ban£bhire,  at  Banchory  in  Aberdeenshire,  and  near  GleD  TDt;  in 
the  Shetlands  at  Uilswickness  Point;  in  Ireland,  at  Donegal  and  Maya 

In  K  Hamp^  at  Jafl^y,  on  the  Monadnock  Mtn.  In  Massif  ac  Chesterfield,  with  gunet  in 
mica  schist;  at  Worthington  and  Blanford  in  good  specimens;  at  Westfleld  and  Lanoantor.  In 
Oann^  at  Litchfield  and  V/ashington  in  large  roUed  masses,  with  corundum  and  maaaiTd  apntile; 
at  Oxford,  near  UumphreysTille,  in  mica  sdiist  In  VermoTU^  at  Thetford  and  Salisbury;  at  Bel- 
lows Falls  in  short  disseminated  crystals.  In  Penney  in  fine  specimens  near  Fhi]adel|£ia,  on  the 
SchuylkiU  road  near  the  Darby  bridge ;  near  the  Schuylkill,  on  the  Bidge  road,  bade  of  Hobin 
Hood  tavern ;  at  East  and  West  Branford,  Chester  Ca ;  at  Darby  and  Haverfoid,  Delaware  Oa 
In  Maryiandy  eighteen  miles  north  of  Baltimore,  at  Scott's  miU ;  in  Delaware  near  WUmlngton. 
In  Virginia  at  WiUis's  Mt,  Buckingham  Co ,  and  two  miles  north  of  ChanoeUorviDe,  Spotsyl- 
vania Ca  In  N.  CaroliTULf  on  the  road  to  Cooper's  gap  in  Lii^coln  Co.,  near  Crowder'a  Mul, 
with  lasulite.    A  black  variety,  associated  with  rutUe,  occurs  in  North  Cajrolin& 

Cyanite,  when  blue  and  transparent,  and  in  sufficiently  large  pieces,  it  employed  aa  a  gem,  and 
somewhat  resembles  sapphire. 

Named  from  kvh^^,  blue.  The  name  sappare  arose  fVom  a  mistake  by  Saussure,  Jr.,  in  reading 
a  label  of  this  luiDcrnl  on  which  it  was  called  sapphire ;  a  copy  of  this  label  is  given  in  J.  de 
Phys.,  xxxiv.  213;  the  8|)ecimeu  thus  labelled  was  from  Botriphiuie  in  Scotland,  and  was  sent  by 
the  Duke  of  Gordon  to  Saussure  the  father.  DisUuine  is  from  rt>,  twice^  or  of  two  kinds,  and  <rtfiv^(, 
strong^  alluding  to  the  unequal  hardness  and  electric  properties  in  two  different  directions, 

Vou  Kobell  has  shown  (Ber.  Ak.  MiAnchen,  18G7)  that  the  right  and  left-handed  twins  may  be 
easily  distinguished  by  means  of  polarized  light ;  they  give,  with  the  stauroscopc,  a  cross  some- 
what  obli(}ue  in  position ;  but  the  principal  opti(^  section  does  not  revolve  with  the  revolution 
of  the  crystal ;  while  the  colors  change  in  different  order  with  the  revolution,  according  as  the 
twin  is  right-handed  or  lef\-handed. 

Alt. — Cyanite  occurs  altered  to  talc  and  steatite. 


326.  TOPAZ.  Not  Tori^.oj,  Topazius,  Gr.,  Plin,,  or  Agric,  [=Chry8ohte  pt].  Chrysolithos 
pt  Plin.^  xxxviL  42,  Topasius  vulgaris =Chry8olithu8  veterura  de  Boot^  Gemm.,  1636.  Chryso* 
lithus  de  Laety  De  Gemm.  et  Lap.,  1647.  Topazius  vera  Saxonia  (fr.  Schneckensteln)  Henckelj 
Act  Ac.  N.  Cur.,  iv.  316.  Topas  WaU.,  117,  1747.  Topas  pt.  [rest  Beryl,  etc.]  Cronst,  43, 
1758.  Chrysolithus  (fr.  Saxony)  Linn.,  Syst.  1768.  Topaze  du  Bresil,  T.  do  Saxe,  de  lAsU, 
Crist.  1772,  1783,  with  figs.  Si,  Al,  Ca,  f'e,  Bergin.,  Opusc.,  1780.  Si,  Xl,  and  Fluorine  Klapr.^ 
Mem.  read  before  Ac.  Wiss.  Berlin,  1804,  Beitr.,  iv.  160,  1807 ;  Vauq.,  J.  d.  M,  xvi.  469,  1804 
(with  ref.  to  anal  by  Klapr.).  Pyrophysalite  (fr.  Finbo)  His.  &  Berz.,  Afh.,  L  111,  1806,  Gehl 
J.,  iil  124,  1807=Physalith  Wem.,  Hoflm.  Min.,  iv.  b,  114,  1817. 

Ptcnite.  Weisser  Stangenschorl  Genn. ;  Wern.,  Uob.  Cronst,  169,  1780.  Schorl  blanc  en 
prismes  strips  (fr.  Altenberg)  Sage,  Min.,  i.  204,  1777 ;  de  Lisle^  Crist,  iL  420. 1783.  Schorlartigef 
Beril  [var.  of  Beryl]  Wern.,  Bergm.  J.,  i.  374,  388,  1789.  Stangenstein  [species]  KarsL,  Mus 
Lesk.,  1789 ;  Tab.,  20,  69,  1800.    Schorl  blanchdtre  Delameth.,  Sdagr.,  i  289 ;  LeuooUte  pt  tdL 
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T.  T.,  iL  3tS,  ITST.  Schc^ile  Klapr.,  CreD't  Ann^  U  S9G,  1788,  Bhorlite  Kirtaan,  Hin.,  i.  SBS, 
nB4  Pjcnila  i/,,Tr„iii  1801.  Si-i-£t  +  F  .SucAoIt,  Scbw.  J.,  L385, 1H03.  Pyciiit«=Top»z» 
=  SiIiG«  filiate  aliuniaeuae  H^  TabL,  ISD3. 

Orthorliombic.  /A  7=124°  17',  0  A  l-i=138°  3' ;  a  :  S  :  c=0-90243  : 1 : 
1'8920.  Observed  planes  :  0;  vertical,/,  ^T,  i-},  i-S,  i-|,i-s,i-4,i-5;  domes, 
f  i,  1-i,  4-i,  2-Z ;  l-t,  f !,  2-i,  ^t,  3-i,  4ri,  8-i ;  octahedral,  f  |-,  1,  j,  2  ;  1-S, 
1-3 ;  J^l ;  i^-J ;  2-J ;  1-i,  J-S,  j-2,  2-i,  fl,  4-i ;  1-3,  f 3 ;  fl 


0  A  1-1=148"  58' 
'>A2.i=118  59 
OAi=152  56 
O  A  1=145  47 
O  A  1=134  25 
O  A  2=116  6 
<>Af2=138  48 
O  A  f  3=145  55 
O  A  l-i=150  35 


£;Afr=147°  33' 
(?A2-i=136  21 
0  A  44=117  40 
/A  !-|=169  27 
/Ai-2=161  16 
/A  1-3=150  6 


?  A  J,  mac.,=149°  31' 
i  A  1,     "     =141  0 

1  A  1,  ov.  0,=SS  49i 

2  A  2-i=127  26i 

2-t  A  2-1,  ov.  (?,=92  42 
2  A  2,  mac.,=130  22^ 


i-i  A  i-S,  ov,  i-i,=93  11     i-i  A  i-S,  ov.  i-i,=115  31^ 
i-i  A  i-2=136  351  i-i  A  *-'4,  ov.  a,=129  22 

i-iAi-s=:141  46 


Crystala  usually  hemiliedral,  the  extremities  being  unlike.     Cleavage: 
basal,  highly  perfect.     Also  tirm  columnar ;  also  granular,  coarse  or  fine. 


/^^^ 


Tnunbull,  Ct 

I[.=8,  G,=3-4— 3*65.  Lustre  vitreous.  Color  straw-yellow,  wine- 
yellow,  white,  grayish,  gi-eenish,  bluish,  reddish ;  pale.  Streak  uneolored. 
Tmnsparent — subtranslucent.  Fracture  subconchoidal,  uneven.  Pyro- 
electric.  Optic-axial  plane  i-t ;  divergence  very  variable,  sometimes  differ- 
ing much  in  different  parts  of  the  same  crystal ;  bisectrix  positive,  normal 
toC. 

Var. — 1.  Ordinary.  TTmall^  tn  crrstsla ;  comniOD  rorm  prismnljo.  The  baaal  cleavage  ii  on 
esBilj  observed  character.     Crystals  rram  La  Fan,  MeiicOi  gave  Heaaonberg  /a  I=\U°  26'. 

Pkyaaliie,  or  pgrophyx^ite.  Is  a  n}an<e  nearl;  npaqoe  variety,  in  TeUowiah-white  large  cryatola 
ftora  Finbo;  it  iatuincscea  vibaa  bealed.  and  hcnoe  its  name  rK)in>°iiu,  to  blow,  tai.'tp,fin. 

'i.  Pycnile.  Structuro  columnar,  but  very  comport.  Has  bten  considered  a  distinct  apedes  on 
the  ground  of  composition  (see  aniil.)  and  cijEtaliization  (made  monocHnIc  bj  ForchAammer). 
But  BoHe  baa  made  out  that  the  cleavage  ia  the  same,  and  the  fonn  probably  the  same;  and 
neecioizeaui  has  shown  that  the  optical  characters  are  thoae  of  topsc  F^naUy,  Bammelabeig'l 
recent  analjais  givea  the  same  Dampo<iitioo.    Homed  from  inr^,  thuk, 

Oonip. — Sl^i,  with  one-half  of  the  oiygen  of  the  sfUca  replaced  bj  fluorine;  or,  apedaUr,  Xl 
(lBiO'-l-18iP^=BUii.'OD  IC-n,  alnminmn  t9-£S,  ozrgen  MST,  fluorine  10-68=100;  or,  BlUu 
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16-2,  flflidc  fluorid  28-1,  alnmiii*  56*7=100.    Tbe  fivmnla  agrees  with  Stideler's  icmittc  ulic 
shows  (J.  pr.  Ch^  zdx.  66)  that  the  fluorine  present  amounts  to  about  20*68  p.  a  (see  below). 

Analyses:  1-3,  Berselius (Bohweig  J.,  ztL  423,  AfhandLi  iy.  236);  4,  6,  Forchbaromer  (J.  pc 
Oh.,  zzix.  196,  zzz.  400);  6-10,  Bammelsberg  (J.  pr.  Gh.,  xcvi.  7);  11,  Buchols  (fiohw.  J.,L 
886);  12,  Berzelins  (La);  13,  Porchhammer  (L  a);  14^  Bammelsberg  (L  a): 


Si 


Si 


1.  Auerbach,  Sazonj 

34  24 

57*45 

2.  Brazil,  yettota 

8401 

58-38 

8.  Finbo,  pyrophysaUie 

34*86    ' 

57*74 

4.  Finbo,           " 

36'tf6 

56-16 

6.  Trumbull,  Gt 

.85*39 

55-96 

6.  Bchneckenstein 

(})  38-58 

56*54 

7.  Sehlackenwald 

(1)83-37 

56*76 

8.  AduD-Tschilon 

38*66 

56-28 

9.  BrazU 

(})  33-78 

57-39 

10.  Trumbull 

32-38 

55  32 

11.  Altenberft  Pucniie 

35-0 

480 

12.         "              " 

88-48 

5100 

13.         "              " 

8904 

51-25 

14.          "              " 

33*28 

55-82 

F 

14-99  Beneliua. 

15-06  Beraelius. 

15*02  Berselius. 

17*79  Forchbammer. 

17*86  Forchbammer. 

18-62  Bamm. 

18-54  Bamm.    G.=8-620. 

18*80  Bamm.    0.=3*568. 

16*12  BamuL    G.:=8*561. 

16-12  Bamm.    G.=:8-514. 

16*6  BucbobE. 

17*09  Berselius. 

18*48  Forchbammer. 

16-12  Bamm.    a.=8-514. 


Ka  10  gave  0*66  ign.    Beyille  (0.  K,  lit  782)  obtained  for  topaz : 

Si  £1  Si 


1.  Saxony 

22*3 

54*3 

6-5 

17*8=100*4. 

2.  Brazil 

25-1 

63*8 

5*8 

16-7=100*4. 

Klaproth,  in  1795  (Beitr.,  L  10),  found  that  pycnite  lost  26  p.  a  in  a  i>oroe]ain  oven;  and 
Forohhammer  (J.  pr.  Ch.,  xziz.  194,  xxx.  400)  obtainod  for  the  loss,  at  the  fhsing-point  of  iron,  of  the 
topaz  of  Trumbull,  Ct,  23-636  p.  a ;  of  Brazil,  23-03 ;  of  Fiubo,  24  80  H  St  Olaire  DeviDe  states 
(0.  B.,  xzxviiL  817)  that  topaz  loses  its  fluorine  as  fluorid  of  silicon ;  28  p.  a  of  this  fluorid.  in  his 
trials,  passed  ofif.  In  recent  experiments  made  under  Bammelsberg's  direction,  the  Finbo  miniffal 
lost  in  a  porcelain  oven  22-98  p.  a;  Schneckenstein  2078;  Schlackenwald  17-73—16*23;  Trum- 
bull 16*27  —  19*66;  Brazil  15-40—14*29;  Altenberg  pycuite  19  98.  Tho  topaz  was  not  Aised  in 
the  heating,  yet  somewhat  blistered  at  surface.  The  Brazil  topaz  afforded  Rammclsberg  after  the 
heating  m  which  154  p.  c  were  lost,  Bi  30-22,  Xi  71  34,  F  1  5<5=  103-12;  and  after  that  in  wliich 
the  loss  was  14-Ji»  p.  a,  Si  3010,  Si  7038,  F  2-47  =  102-9r>,  showing  that  the  part  lost  was  not 
strictly  fluorid  of  silicon,  but  may  have  included  so^neliuorid  of  aluminum.  G  Siadeler  (1.  c.)  has 
shown  that  part  of  the  fluorino  escapes  as  tiuohydric  acid,  and  makes  89*9  p.  c.  of  the  loss  to  be 
fluorine.  This  gives  for  the  Trumbull  topaz  (anal.  5),  21  IG  F;  the  Brazil,  20-71  F;  the  Finbo, 
22*29,  from  Forchhammer's  results,  and  20  6H  from  Ramnielsberg's ;  for  the  Saxon,  lb*64  from 
Bammelsberg's  trials,  and  2o*G8  from  Deville's;  the  mean  of  tho  whole  20*08. 

P3rr.,  etc. — B.B.  iufusible.  Some  varieties  take  a  wine-yellow  or  pink  tinge  when  heated. 
Fused  in  tho  open  tube  with  salt  of  phosphorus  gives  the  reaction  for  fluorine.  With  cobalt 
solution  tho  pulverized  mineral  gives  a  line  blue  on  heating.  Only  partially  attacked  by  sulphuric 
acid.    G.  before  ignition  Ji-6«9,  alter,  3  633,  Church. 

Obs. — Topaz  occurs  in  gneiss  or  granite,  with  tourmaline,  mica,  and  beryl,  occasionally  with 
apatite,  fluor  spar,  and  tin  ore ;  also  in  talcose  rock,  as  in  Brazil,  with  euclasc,  etc.,  or  in  mica  slate. 
With  quartz,  tourmaline,  and  lithomarge,  it  forms  the  topaz  rock  of  Werner  iiopakosetne  of  Uauy). 
Specimens  of  quartz  crystal  from  Brazil,  penetrated  by  topaz,  are  not  uncommon. 

Miuuto  crystals  of  three  or  four  different  kinds,  and  two  or  three  kinds  of  Hquids,  have  been 
detected  by  Sir  David  Brewster  in  crystals  of  topaz.  (Ediub.  Trans.,  x.,  and  Am.  J.  Sci.,  xil  214 ; 
and  later,  Edinb.  now  Phil  J.,  11.  xvi.  130,  Proc.  R.  Soc.  Edinb.,  iv.  548,  v.  95.)  See  under  Or- 
ganic COMPOUNDa 

Fine  topazes  come  from  tho  Urals,  near  Katharinenburg,  and  Miask ;  in  Nertschinsk,  beyond 
L.  Baikal  in  the  Adun-Tschilou  Mts.,  etc.,  one  crystal  from  near  the  river  Urulga,  now  in  the  im- 
perial cabinet  at  St.  Petersburg,  being  11^  in.  long,  6i  in,  broad,  weighing  22^  lbs.  av.,  and  mag- 
niflcent  also  in  its  perfect  transparency  and  wine-yellow  color.  Found  also  in  Kamschutka,  of 
yellow,  green,  and  blue  colors ;  Villa  Rica  in  Brazil,  of  deep  yellow  color,  either  in  veins  or  nests 
in  hthomarge,  or  in  loose  crystals  or  pebbles ;  sky-blue  crystals  iu  Cainigomi,  Aberdeenshire ; 
Jameson  mentions  one  which  weighed  19  oz. ;  at  the  tin  mines  of  Schlackenwald,  Zinnwald,  and 
Ehrenfriedersdorf,  and  smaller  crystals  at  Schneckenstein  and  Altenberg ;  tho  Moume  mountains, 
small  limpid  crystals  with  beryl,  albite,  and  mica,  in  drusy  cavities  in  granite.    Physalite  occurs  in 
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cryatala  of  great  hizg,  at  FoBBum,  Norwuf ;  Finbo,  Sweden,  in  a  granite  quarry,  and  at  Broddbo 
iu  a  boulder  ;  one  (^rjstal  tram  tfaia  last  locaMt;,  at  Stockholm,  neighed  eightj  pounds. 

TopaT.  occurs  also  in  the  Mercado  Mtn.,  in  Durango,  Mexico,  tdong  tvith  tin  ore  and  mafcaetite; 
at  La  Paz,  province  of  Guauaxuato.  Pycnile  is  from  [tie  Hn  mine  of  Altenberg  in  Saxony ;  also 
those  of  Sch1acl[enwald,*Zinawalil  in  Bohemia,  and  Kongsberg  in  Norwaj. 

Id  the  United  States,  in  Conn.,  at  Trumbull,  with  Quor  und  diaspore ;  at  Middletown  rare ; 
at  Willimantic,  with  columbite.  la  N.  Car.,  at  Cruwder's  Mouotain.  Iu  Ulah,  near  39°  40'  N.  and 
1 13^°  W.,  W.  of  S.  of  Salt  Lake,  in  Thomas's  Uts.,  oa  Capt.  Simson's  return  trail  At  Trumbull 
the  erjstoU  are  abundant,  bat  are  seldom  transparent,  except  those  of  small  size ;  thean  are 
uBuailj  white,  or  with  a  tinge  of  green  or  yellow.  The  large  coarse  crystals  are  sometimes  six 
or  sovea  inches  ia  diameter. 

A  veriet;  of  topaz  from  Brazil,  when  heated,  assumes  a  pink  or  red  hue,  resembliog  the  Balas 
rubj.  The  finest  cryatals  are  brought  from  Mioas  Novas  in  Brazil.  From  thoir  peculiar  limpid- 
ity, CopBz  pcbl)1es  are  sometimes  denominated  gouUes  ifeau.  The  coarse  varieties  of  topai  may  be 
employed  as  a  substitute  for  emery. 

On  the  cryst.  of  topaz,  see  Kokscharof,  Min,  RuasL,  iL  198,  344,  lii,  19S,  SIS;  Hessenberg,  Min. 
Not,  Na  vii,  38. 

The  name  topa£  is  ft-om  rtiiaim,  an  island  in  the  Bed  Sea,  as  stated  by  Pliny.  But  tbe  topax 
of  Pllny  was  not  the  true  topac,  as  it  ''  yielded  to  the  file."  Topaa  was  iocluded  by  Pliny  and 
earlier  writers,  as  well  as  by  many  later,  under  the  name  chrytolile. 

Alt. — Topas  is  found  altered  both  to  steatite,  and  kaolia  or  lithoma^. 


326.  ElUOIiABZ).    Eaiij/;  ZkbuwOi^  J.  de  Phys.,  xli.  15S,  If  92  (without  credit  loEafiy); 
T.T.,iL251,  1797  (with  credit  to  Haiiy);  Si^jfr  J- <*■  Mines,  T.  258, 1799,  Tr.,  IL  1801.    EuVlna 

llonoclinie.  (7=79°  44'=C  .^  i-i,  I A  7=115"  0',  0  A  1-1=146°  45' ; 
a:  I:  <t=1-02943  :  1  :  1-5446=1  :  0-97135  :  1-50043.  Observed  planes : 
vertical,  /(«),  i4(a),iA{h),  i-^{I),  i-^(»),  i-ii^),  Hil),  i-^ir),  »-V(^), 
i-3(5),  i-8((),  i-U,  1-32;  i\;  clinodomee,  H("i  l-i{o),  ft(?),  24,  3-i  J 
liemidomes,  i-i,  J-i,  1-i  ;  heraioetaliedral,  1,-1  (u) ;  1-2  ((^, -1-2  (r),  ^-3  (a) ; 

2-l(<'),V-V(~),6-}(s'.  6-M');  -1-3 («)i  H(/);  l-ift  -2-H«') ;  HWl 

354 

i-4A/=122''  30' 

i-i  A  i-2=107  40 

i-l  A  i-i^90 

«Af  1=127  S 

t-i  A  -2-a=130  17 

a  A -1=112  50 

«  A -1-2=101  53 

t-i  A  14=123  15i 

Ma  1-2=10-1  5 
HAJ-}=105  49i 
-1-2  A -1-2  =  156  U 
1-2  A  1-2=151  43 

-1  A  -1,  front,=134  20 

2-J  A  2-4=130 16         14  A  l-»,  top,=113°  29'     0  A  J-isiei"  51' 
■'^-V1C>»)AY-Jf=123  22     i-1  A  14,  top,=143  42 

Cleavage :  i-i  very  perfect  and  brilliant ;  O,  i-i  much  leaa  distinct.     Foond 

7-5.    G.=3-098,  Haid.;  3097,  bine,  ftom  Enzil,  Deecl. ;  8-096- 


only  in  crystals 
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i"103,  fr.  Urals,  Koksch.  Lustre  vitreous,  somewhat  pearly  on  the  cleavage 
face.  Colorless,  pale  mountain-green,  passing  into  blue  and  white.  Streak  un< 
colored.  Transparent ;  occasionally  subtransparent.  Fracture  conchoidaL 
Very  brittle.  Double  refraction  strong;  optic-axial  plane  i-i;  bisectrix 
acute,  positive. 

Comp. — 0.  ratio  for  Be,  ^  Si,  1^=2  :  3  :  4  :  L  from  Damour^s  analjsis,  who  first  foond  water 
to  be  a  constitaent;  whence  (il^'  +  fBe'-f- J%l)Si=Silica  411,  alumina  86*8,  glucina  17 '4^  water 
6*2=100.  Fluorine  replaces  a  little  of  the  oxygen.  Analjses  :  1,  Berzelius  (Schw.  J.,  zzviL  73); 
2,  Mallet  (PhiL  Mag.,  IV.  v.  127) ;  3,  Damour  (C.  B.,  xl.  942) : 


§i 

£1 

Fe 

te      Be 

Ca       Sn 

S         F 

1.        43-22 

80-56 

2-22 

21-78 

0-70 

=98*48  Berzeliiia. 

2.         4418 

81-87 

1-31 

.    21-48 

0-36 

=99-14  MaUett 

8.  (i)  41-63 

3407 



1-03     16-97 

014     0-84 

6-04   0-38=100-60  Dtunour 

Pyr^  etc — In  the  closed  tube,  when  strongly  ignited,  B.B.  gives  ofi"  water  (Damour).  BJ9w  m 
the  forceps  cracks  and  whitens,  throws  out  points,  and  fuses  at  5*6  to  a  white  enameL  Beoomea 
electric  by  friction,  and,  when  once  ezdted,  retains  this  property  for  several  hours.  Kot  acted 
on  by  acids. 

Obs. — Occurs  in  Brazil,  in  the  mining  district  of  Villa  Rica,  with  topaz  in  chloritic  schist;  in 
the  auriferous  sands  of  the  Orenburg  district,  southern  Ural,  near  the  river  Sanarka,  with  topa% 
corundum,  cyanite,  etc.     One  Ural  crystal  measures  8  in.  by  f  in. 

The  crystallization  of  this  species  is  elaborately  detailed  by  Schabus  in  the  Transactions  of  the 
Eoyal  Academy  of  Vienna,  voL  vL,  and  by  Kokscharof  in  Pogg.,  ciiL  848,  and  his  Russian  Mio* 
eralogy. 

Euclase  receives  a  high  polish,  but  is  useless  as  an  ornamental  stone  on  account  of  its  brittle- 
ness. 

Named  by  Haiiy  from  rr,  easily^  and  «rXiici>,  to  break,  Haiiy  states  that  his  name,  Eudiase.  was 
published  by  Daubenton  in  an  early  issue  of  his  Tableau  meth.  de  Min^rauz  ;  but  the  particular 
edition  of  the  Tableau  (of  which  several  were  issued)  the  author  has  not  been  able  to  learn.  De- 
lametherie,  after  publishing,  in  1792,  the  name  and  description,  without  crediting  either  to  Haiiy, 
in  his  Theorie  de  la  Terre.  in  1797,  gives  Haiiy  ftill  credit. 

First  brought  to  Europe  from  S.  America  by  Dombey,  in  1786. 

327.  DATOUTE.  Datolith  (fr.  Arendal)  Esmark  (undescr.) ;  Karsten  &  Klapr.^  Gtehlon's  J.,  vi. 
1806,  Klapr.  Beitr.,  iv.  354,  1807;  Karst,  Tab.,  62,  18u8.  DatboHt  Hem.,  1808.  Datholite 
Brongn.,  Min.,  ii.  397,  1607.  Chaux  boratee  siiiceuse  ZT.,  Tabl.,  17,  18(>9.  Esmarkit  Uausm., 
Handb.,  862,  1813.  Datolite  ^i/an,  Min.,  1815  ;  Jameson,  ii.  257,  1816.  Borate  of  Hme;  Boro- 
silicate  of  lime.     Ilumboldtite  Levy,  Ann.  Phil.,  II.  v.  130,  1823. 

Botriolit  Hausm.,  v.  Moll's  Efem.,  iv.  393,  1808.  Botryolith  KarsL,  Tab.,  52,  1808.  Chaux 
boratee  siliceuso  var.  concretionnee-mammelonn^  //.,  TabL,  17, 145,  1809.  Faaer-datolith  Leonh., 
Handb.,  590,  1821.     Botryolite. 

Monoclinic.  6^=89°  64:' =0  (below)  A  ^-^,  /A  7=115°  S\  (7  A  14  =  162=^ 
27';  a:b  :  c?=:0*49G95  :  1  :  1*5712.  Observed  planes:  0  (a);  vertical,  / 
(iZ),  i-i  (c),  i4  (5,  rare),  i-^  (o),  i-k  (r) ;  elinodonies,  lA  (tf),  ^z  (^),  24  {g\ 

4-1  (m) ;  liemidomes,  2-i  (/),  -14  {u\  -^-i  (v),  -2-i  (x)^  -S-i  (/*),  -4-i  (<p), 
-6-i  («),  -8-i  (4^) ;  Iieinip>Tamids,  |  (A.-),  1  (/),  f  {I  of  Schroder),  2  (e),  4:  (.^i), 
-4  (n),  -8  {i  of  S..);  -3-3,  -6-3  {p) ;  -4-2  (0) ;  -5^  (x);  -3-f  {w) ;  12-i  (jt>) ; 
2-^  (A),  -4-^  (2),  -4-^  (^),  8-^  (y).  ^ 

0  A -24=135^  13'  (?  A  1=154°  52'  6>  A  6-3=108°  13' 

0  A -14=153  35  (9  A  1=141  49  (9  A  4-^=121  58 

C>A-6-i=108   37  6^  A  2=130  23  6>  A  8-^=107  20 

0  A  1=149  33  Oa  -4=113  4  Oa  7=90  5 


8l7B8ILI€ATEa. 
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OAi-5=90°  4' 
6^  A  24=147  41 
0  A  44=128  19 
/A  2=139  32 
/A -4=157  1 
i^"  A  1=111 


1^  A  7=147°  32' 
i^' A  1-^=128  9 
iri  A  24=90  5 
iri  A  44=90  4 
I^  /,  front,=115  3 


i-i  A*-S,ov.i-'i,=76°18' 
44A44,  ov.  0,=76  38 
2  A  2,  adj.,  =  131  38 

-2-iA-4=145  34 

-2-iAi.i=134  53 


24  A  24,  ov.  0,=115  21      |  A  f,  adj.,=141  14 

Cleavage :  0  distinct.     Also  botiyoidal  and  globular,  having  a  columnar 
structure ;  also  divergent  and  radiating ;  also  massive,  granular  to  compact. 


865 


367 


Isle  Boyale. 


Toggiana. 


H.=5 — 5*5.  G.=2-8— 3;  2*989,  Arendal,  Haidinger.  Lustre  vitreous, 
rarely  subresinous  on  a  surface  of  fracture ;  color  white ;  sometimes  gray- 
ish, pale  green,  yellow,  red,  or  amethystine,  rarely  dirty  olive-green  or 
honey-yellow.  Streak  white.  Translucent ;  rarely  opaque  white.  Frac- 
ture uneven,  subconchoidal.  Brittle.  Plane  of  optical  axis  iA  ;  angle  of 
divergence  very  obtuse  ;  bisectrix  nearly  normal  to  i-i. 

Var.— 1.  Ordinary.  In  crystals,  glassy  Id  aspect  Usual  fonns  as  in  figures.  Crystals  firom 
Bergen  Hill,  examined  by  Hessenberg  (Min.  Not,  No.  iv.),  similar  to  fig.  355,  but  wanting  0,  -8-^, 
-  6-3,  and  haying  9-i,  O-i^  i-^.    Those  of  Andreaaberg  have  the  planes  0,  i-i,  I,  i-^  (these  three 
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quite  iman) ;  -l-t,  ^i  -A-i,  H  2-t ;  2-*,  H  -i  -8,  2,  f ,  i,  -4-2,  -8-^,  -}-^,  2-^,  i-i.  (Schroctor, 
Pogg,,  xcviiL  84,  and  Daul)er,  ib^  ciii.  116).     Those  of  Toggiana,  as  in  fig.  860,  with  also  H 

^}.  -8^  1-',  4,  ^,  -6-3,  -5-^.  One  ot  Glen  Farg,  figured  by  Greg  &  Lettsom,  has  the  planes  of  thi 
rhombic  prism  /  (d)  very  large,  i-t  (P)  narrow  linear,  the  cUnodomes  2-t,  4-t  narrow,  and  the  oc 
tahedral  planes  -4  (small),  |  (large),  1,  2. 

The  plane  t-t  is  usually  made  0,  and  0,  i-i,  and  4-i,  /;  but  in  tliat  case  the  form  is  not  so  sfmpU 
presented  as  in  the  above  figures.  The  angles  of  the  vertical  prisms  /,  i-^  are  very  nearly  identi- 
cal with  those  of  the  clinodomes  2-i,  4-i.  The  small  letters  added  to  the  crystallographic  symbol* 
in  the  list  of  •bservod  planes  above,  are  the  lettering  of  Brooke  &.  Miller  (Miu.,  408)  and  of  Dauber. 
The  plane  t,  of  fig.  358,  makes  parallel  intersections  with  ^  and  4-i,  but  not  with  2  and  24.  OAf= 
140*  -U-i^i-i  A  t=  about  109|^  by  measuremeut. 

2.  Compa/^t  massive.  White  opaque,  breaking  with  the  surface  of  porcelain  or  Wedgewood 
ware.    G.= 2-911,  Hayes;  2*983,  Chandler.    From  the  L.  Superior  region  (anal  8). 

8.  BotryoidoL;  Boiryolitc  Radiated  colunmar,  having  a  botryoidal  surface,  and  containing  more 
water  than  the  crystals.  The  original  locality  of  both  the  crystallized  and  botryoidal  was  Arendal, 
Norway. 

Oomp.— 0.  ratio  for  ft,  S,  Si,  fi=2  :  3  :  4  :  1 ;  (Ca»,  tL\  B)  Si,  in  which  fl*  :  Ca^  :  B=l  :  2 : 
3-Smca  37-5,  boric  acid  21*9,  lime  350,  water  5-6=l<>0.    For  botryolite,  the  ratio  2:3:4:2. 

Analyses:  1,  Stromeyer  (Pogg.,  xii.  157);  2,  Du  Menil  (Schw.  J.,  lil  364);  3,  4,  Bamme]» 
berg  (Pogg.,  xlvil  175);  5,  Bechi  (Am.  J.  Scl,  II.  liv.  6.1);  6,  Tschermak  (Kenng.  Uebers.,  I860, 
57);  7,  Whituey  (Am.  J.  Scl,  IIL  xv.  485);  8,  0.  F.  Chandler  (ib.,  xxxvuL  13);  9,  A.  A.  Hayea 
(J.  N.  R  S.,  Boston,  viiL  62);  10,  Rammelsberg  (I  c): 


gi 


1. 

DaiolUe^  Andreasberg 

37-36 

2. 

((                 i( 

38-51 

8. 

t(                 t( 

38-48 

4. 

"        Arendal 

37*65 

5. 

Mt.  Caporciano 

37-50 

6. 

Toggiaua 

88-2 

7. 

I.  Koyale,  DatoUte 

37-64 

8. 

L.  Superior,  white 

37-41 

9. 

"        (1)38-12 

10. 

Arendal,  BoiryoUie 

3608 

B 

21-26 
21-34 
20-31 
21-24 
22-03 
21-2] 
21-88 
•21-40 
22-40 
19-84 


Ca  It 


] 


35-07 
35-59 
35-64 
85-41 

34-9 

3408 

35-11 

33-23 

3522 


5-71 

4-60 

5-57: 

5-70: 

1-5G, 

5-7  = 

5-80, 

6-73, 

3-y7, 

8-63 


=  100  Stromeyer. 
=  10014Du  Menil. 
=  100  Rammelsberg. 
=  100  Rammelsberg. 

*l  0-85,  Mg  2-12=99-41  BechL 

100  Tschermak. 

5tfn  <r.=  l(»0  Whitney. 

^1,  Fe  n-:}5  =  H)0  Chandler. 

Al,  Vq  0-.52,  Oil  0-i»4,  q'tz  1*94=99-72 R 
=99  27  Rammelsberg. 


Pyr.,  etc. — In  the  closed  tube  gives  off  niucli  water.  B.B.  fu^es  at  2  with  intumescence  to  a 
clear  plass,  coloring  the  tiame  bright  green.     Gelatinizes  with  muriatic  acid. 

Obs. — Datolite  is  found  in  trappean  rocks;  also  ia  gneiss,  dioryte,  and  serpentine;  in  me- 
tallic vems ;  sometimes  also  in  beds  of  iron  ore.  Found  in  Scotland,  in  trap,  at  Kilpatrick  Hills, 
Glen  Farg  in  Perthshire,  and  in  Salisbury  Craigs ;  in  a  bod  of  magnetite  at  Arendal  in  Norway, 
and  in  Ut<)  in  Sweden;  at  Andreasberg,  in  veins  of  silver  ores,  in  argillaceous  schist,  with  apo- 
phyllitc,  etc. ;  at  Niederkirchen  and  Sonthofen  in  Bavaria  (the //?/?/? W^//ite) ;  in  granite  at  Baveno 
near  Lago  Maggioro,  one  crystal  from  whi(;h  place  mca«nred4A  x  ;i^  x  U  inches;  at  the  Seisser 
Alp,  Tyrol,  and  also  at  Theiss,  near  Claussen;  at  Mt.  Catini,  Tuscany,  in  gabbro;  at  Toggiana 
in  Modena,  in  serpentine ;  in  dioryte,  on  the  Rosokoi)f,  near  Freiburg,  in  Brisgau. 

Datolite  occurs  crystallized  and  massive  at  the  Rocky  Hill  quarry,  Hartford.  Conn.,  in  the 
north-east  part  of  Southington,  near  Mr.  Ilanilen'^s,  in  amygdaloid,  both  in  crystiils,  fibrous,  and 
massive;  also  in  Berlin,  near  Kensington;  in  the  north-west  part  of  Meriden  and  at  Middle- 
field  Falls,  Conn;  in  better  sixjcimens  at  Roaring  Brook,  14  miles  from  New  Haven,  where  tlie 
crystals  (f.  3.i5-356)  are  sometimes  hal(  an  inch  long,  and  nearly  pellucid ;  the  author  obtaiued 
from  a  transparent  crystal  of  this  locality  /a  /=115  12,  giving  by  calculation  for  i-2  A  j-2  76" 
28';  the  plane  s  is  not  quite  even,  and  is  often  unpoHshed;  in  N.  Jersey,  at  Bergen  Hill,  in 
splendid  crystals ;  in  trappean  rocks,  both  crystals  and  the  opaque  white  compact  variety  (anaL 
8),  in  the  Lake  Superior  region,  at  the  Minnesota,  Quincy,  Marquette,  Ash-bed,  and  other 
mines ;  at   the  Superior  mine  near  Ontonagon,  and  on  Isle  Royale. 

Named  from  r5(iri«/iiii,  to  dhnde^  alluding  to  the  granular  structure  of  a  massive  variety.  Werner 
n  produced  an  h  after  the  first  i  without  reason,  and  most  subsequent  authors  have  followed  him 
in  this ;  but  not  Karsten,  nor  Leonhard  who  pronounced  it  wrong,  nor  Ilaidinger,  Aikin,  Jame- 
son, and  others. 

Levy  gave  the  name  humholdtiie  to  crystals  which  he  found  to  be  moiiodinic,  datolite  having 
been  made  orthorhombic  by  Haiiy.    WoUaston  proved  their  identity  with  datolite. 

AlU<*-Haytorit6  is  datolite  altered  to  chalcedony. 
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328.  aUARINm!.     Ouiseardi,  ZS.  G.,  x.  14,  1858. 

Tetragonal.  0  A  l-i=159°  38';  a=0'S712. 
Observed  planes  as  in  the  figure.  0  A  2-i= 
143°  33',  li  A  l-i=110°  22',  i-1  A  2-i=126°  27', 
t-i  A  i-2=153°  26',  i-i  A  t-3=161°  27'.  In  thin 
tables ;  tig.  362  a  top  view ;  planes  i4  sometimes 
wanting;  1-t  and  2-i  observed  in  onljr  one  of 
the  two  zones.  Cleavage  parallel  to  t-i,  rather  // 
imperfect. 

H.=6.  G.=3487.  Lustre  of  cleavage-face 
somewhat  adamantine.  Color  sulphur-yellow, 
honev-yellow,  pale  or  dark.  Streak  uncolored, 
or  whitish-gray.     Transparent  to  translucent. 

Comp.— (Ca-hti)  Jsi,  same  as  for  titanite.  Analysis  by  Guiscardi  (L  c):  §i  33*64,  tt  33*92,  Oa 
28*01,  Pe,  Mn  ir.    The  compound  is  consequently  dimorphous, 

Pyr-i  etc. — ^The  same  as  in  titanite. 

Obs. — Found  in  small  cavities  in  a  grayish  trachyte,  on  Monte  Somma,  along  with  glassy  feld- 
spar and  nephelite.  The  mass  of  the  trachyte  is  rich  in  glassy  feldspar,  hornblende,  and  melanite. 
In  one  case  in  the  common  rock  of  Somma,  consisting  of  feldspar  and  nephelite,  and  here  along 
with  sphcne. 

As  titanic  acid  itself  is  trlmorphous,  it  is  not  strange  that  a  compound  containing  it  shonld  be 
dimorphous. 

329.  TITANITE.  Nouy.  substance  n^nerale  (fr.  Chamouni)  Pidei^  J.  de  Phys.,  xxxi  368, 
l787;=Pictite  Delameih.,  T.  T.,  il  282,  1797.  Titanit  (fr.  Passau)  Klapr,,  Beitr.,  I  245,  1796; 
=Titaue  siliceo-calcaire  Daubentorij  TabL,  1799,  H,,  Tr.,  iv.  1801  ;=Braun  MSnakerz  WetTi,^  Min. 
Syst,  1808,  Leonh.  Tasch.,  iil  311,  1809.  Schorl  rayonnante  en  goutti^re  [or  channelled  Actin- 
olite,  the  cryst  being  twins  with  a  reent.  angle]  Saussure^  Voy.  Alpes,  iv.  108,  1796;=Sphene 
Kj  Tr.,  ill  1801  ;=G«lb  Menakerz  Wem.,  1808,  L  c. 

Sem^line  (fr.  Marone,  Dauphiny)  FL  de  BeUtma,  J.  de  Phys.,  li.  443,  1800.  Spmthdre  H.^  Tr., 
iv.  1801. 

Ligurite  (fr.  Stura,  Apennines  (Liguria))  Ymani,  Mem.  Aca  Scu  Genova,  iiL,  J.  de  Phys., 
IxxviL  236,  1818.  Greenovite  (fr.  St.  Marcel)  Duf.,  Ann.  d.  M.,  IIL  xvii.  629,  1840.  Lederite 
Shep.^  Am.  J.  ScL,  zxnx.  357,  1840.    AspldeUte  Weibye. 


H ;  1-S,  -3-4,  6-d,  i^,  14. 


A  ■i-i{P)=lir  63' 
A  l-i'(a;)=159 
A  4-i(«)=123  69 
A  I(r)=lU  30 
A  1(3)=154  19 
A  2(n)=141  44 
A  -l(i)=139  26 
A  -2(0=109  37 
A  1(«)=149  43 


2(n)  A  -2(0,  ov.  7, =108°  39' 
2(n)A/(r)=152  46 
2(7J.)A*^'(P)=144  66 
2(n)A2(»)=136  12 
-1(Z)  A  -1(A=133  52 
^  -2(4  A  -2(0=110  52 
-4  A -4=106  2 
2-2(«)  A  2-2(e)=157  16 
l-2(w)  A  1-2(m>)=164  36 
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e-Uu)  A  M(i)=140°  81' 
-3-*(wi)  A  -3-i{m)=76  7 
-S-J(in)A«(J)=l«  27 

«(/>)  A  i-3(o)=167  41 


4-i(«)  A  4-i(«),  oy.  o,=er  iSf 

Mr)  A  m(/0=1«  45 
l-.4)Ai-i(i>)=140  43 
m(?)  a  tl(J)=80 


A 

'A 

1 

1-^ 

K/'  '  ^    ' 

'    .    [r\ 

V-"^ 

X'/f^ 

r 

,■  i 

> 

r' 

\L 

y  f 

/ 

I    « 

\M/ 

I 

L^ 

Cleavage :  /  sometimes  nearly  perfect ;  i-i  and  -1  mnch  less  so  ;  rarel  *^ 
(in  greeiiovite)  2  easy,  -2  less  ao;  sometimes  hemimorphic  (f.  372)— 
Twins:  compoBition-face  i-i,  and  twinned  eitlier  (a)  by  revolution  on  w:* 
axis  normal  to  i-i,  or  (J)  on  a  vertical  axis  ;  ttie  former  very  common,  ancK 
usually  producing  thin  tables  with  a  reentering  ansle  along  one  side;  Bome- 
timee  elongated,  as  in  f.  373 ;  occasionally  in  double  twina,  or  foore,  u 
would  be  represented  by  two  f.  373  united  back  to  back.  Sometimes  mas- 
sive,  compact ;  rarely  lamellar. 

H.=5— 5'5.  G.=34~3"56.  Lustre  adamantine — resinona.  Color 
brown,  gray,  yellow,  green,  and  black.  Streak  white,  slightly  reddish  in 
greenovite.  Transparent — opaque.  Brittle.  Optic-axial  plane  i-i;  biaeo- 
trix  positive,  very  closely  normal  to  \-i  (a;);  double  refi-actioD  etrong; 
axial  divergence  53°-56°  for  the  red  rays,  46-45°  for  the  blue;  Dead. 

Comp.,  Tar.— (Ca+'ri)  fii,  which  1b  oquivalent  to  It  Si  (sinoe  R  04-ItO*=R'0>);  H  beb^  k 
1 :  3  silicate,  like  aodalusite,  \vA  one  in  which  titamum  formg  part  of  the  baae. 
Tar.  1.   OriAnary.  (a)  7'itanife ;  browD  to  block,  the  original  being  thus  oolorad,  alio  opaqm  or 


8TJB6n.ICATX8. 

BubtranBlooetit.   {b)  ^httte  (Duned  fttmi  r^ftr,  a  medge) ;  of  %ht  shades, 
and  ofl«n  translucent ;  the  ori^al  waB  yetlow. 

Ligarite  was  an  apple-groea  apheoe;    ^linlhtrt  (or  Semeline)  a  greenish 


TeUow,  greenish,  elc^ 


SchvarsenHtein. 
trom  its  lustre,  and  semeline  from  wmen  lini,  jUoi-ated,  aDuding  to  a  comicon  fono.  LederiU, 
brovm,  opaque,  or  Bubtranaluccut,  of  the  fonn  iu  f.  369. 

2.  Maaganetian ;  GreeBovile.     Rod  or  rose-colored,  owing  to  the  presence  of  a  little  manganese. 

:{.  In  the  crjBlals  there  is  a  great  divereitj  of  form,  arising  from  an  elongation  or  not  into  a 
prism,  and  (torn  the  occurrence  of  the  elongation  in  the  directioD  of  diCTercnt  ditmetera  of  the 
nmdHmental  form,  (a)  Long  ptismatic  in  the  direction  of  the  prism  I,  f.  36T  of  tpitUhert, 
from  Dauphiny;  ahorc  prismaiic  in  the  name  direction,  f  369,  kderile,  from  northern  New  York  ; 
(e)  oblong  prismatio  in  the  direction  of  the  etige  2/2,  very  common,  f.  363-36S;  (d)  in  the  direction 
of  theedge-1  /-l,r.SBS  (from  Naumnnn);  e  in  the  direction  of  the  priam  4-t,  f.  371,  pictlle,  and 
f.  3T:i  liFin  from  Schwarzenatcin  ;  |/|  not  elongated,  of  which  fl  36i>  is  one  example  among  xaany 
widelj  ditTertnt.  Beaidpa  these  there  are  {g)  herramorpkic  forma,  aa  in  f.  3T2,  the  planes  of  the 
opposite  eitremiti-js  of  the  crystal  oelng  unlike, 

Analraes:  1,  IGaproth  (Beitr^  u  245);  i,  3.  Rosales  and  Brooks  |P(«g.,  liiL  2&S);  4,  Fucha, 
(Ann.  Ch.  Pharra.,  xlvi.  Si9);  5.  H.  Rose  (Pogg.,  liii.  253);  S,  Uarignao  (Ann.  Ch.  Phjs^  UL 
xiv.  47);  T,  Delesae  (Ann.  d.  Mines,  IV.  tI  325);  S,  T.  a  Hunt  (Am.  J.  ScL,  IL  xr.  Hi);  9, 
Arppe  (Anal  Finske  Min.,  34) ; 

Bi  ti  Ca 

T.  Passau,eit.  3S  S3  33      =101  Klaproth. 

a.  "  30G3  *2-6e  26-00,  fe  3-Sa  =  l02-ia  Brooks. 

.■il20  40-92  22-23,  t'e  6-0B=99-43  Bosalea. 

32-52  43-21  24-18=9991  Pucha;  G  =3-44. 

32-29  41-68  26  61,  ("e  U-96=101-H  Rose;  0.=3'GSS. 

32-26  8B-57  !!l-rt6,  fe  U-78,  Hn  076=100  Marignao. 

30-4  42-0  24-3,  fin  3-6=100-3  Delesse. 

81-83  40-00  28-31,  ign.  0-40  =  100-54  Hunt;  0,^3-5. 

31-03  43-CT  ai-76,  f  e  0-75,  flg  0-08,Sl  1-06,  ign.  0-38=98-62  A. 

Fyr.,  etc — B.B.  some  varieties  change  color,  becommg  Tetlow,  and  fuse  at  3  with  intu- 
meaoence,  to  a  yellow,  brow-n,  or  black  glass.  With  borax  they  afford  a  clear  joUowiah- 
grpen  glaaa.  Imperfectly  aolublo  in  healed  muriatic  add;  and  if  Uie  solution  bo  oonoentrated 
bIoq!  with  tin,  it  becomes  of  a  fine  violet  color.  With  salt  of  phosphorus  in  R,F.  gives  a  violet 
bend ;  varieties  containing  much  hnn  require  to  be  treated  with  the  flux  on  charcoal  with  metal- 
lie  tin.    Completely  decomposed  by  sulphuric  and  Buohydric  acids. 

Oba. — Titanite  occurs  in  imbedded  crystals,  in  graniM,  gneiss,  mics  schist,  syenite,  chlorite 

scliist.  and  granubr  limestone  ;  also  in  beds  of  iron  ore.  and  volc>inic  rocks,  nnd  often  associated 

ivith  pyroxene,  hornblende,  chlorite,  scapolite,  larcon,  etc     Pound   in  complicated  compound 
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3.  Arendal,  bn. 

4.  Sehwarzenstein,  yw, 
G.  Zillcrthal,  yvk,  gn. 
6.  Piedmont,  GreenoiiUe 


886  OXTGICN  OOUPODKUS. 

OTTBtals  of  a  pale  green  odor  and  transparent,  in  the  Griaona,  Switieriaiid,  ■■■odalnwi  vtt 
feldspar  and  chloiite ;  in  mica  slate  at  6t  Qothard ;  also  at  lloat  Blanc,  and  elsewlMn^  Ia  At 
Alps ;  on  crystals  of  cakite  at  Ghalandies  and  liaromme,  in  Dauphhij  (tlie  t^^iMikkm  H.);  %m  muM 
readish  crystals  in  the  protogine  of  Pormenaz  and  Ohamouni  {picUU  Sana.) ;  in  lavn  broad,  p^ 
lowish  or  reddish-green  crystals,  with  colorless  apatite,  in  a  taloose  mAM  at  Ala.  fSedauat 
{ligvriie) ;  in  pale  ye^owish-greeu  transparent  or  translooent  crystals,  laoecdato  in  xbnB,  Uam% 
flMSures  in  titanic  hron  at  Arendal,  in  Norway  {aspideiite  Weibye);  at  AchmatOTak,  tJnla ;  at  8L 
Marcel,  in  Piedmont,  with  manganesian  epidote  and  romeine  Qrtenovik  Dull,  anaL  0,  7) ;  at  YiL 
Kaggia,  Piedmont ;  at  Schwaraenstein,  Tyrol ;  at  Felberthal  in  Pinagan :  at  Fkugard,  in  Kabad, 
of  a  brownish-black  color  (anal  9).  Small  crystals  occar  in  i^enite  at  Strootlan  In  Aigyleafaii^ 
near  Criffel  in  Galloway ;  at  Craig  CaiUeach  in  Perthshire ; .  Ui  Inverness ;  near  TATiHtock :  mm 
Tremadoc,  in  North  Wales,  with  brookite ;  at  Crow  Hill,  near  Newry,  Ireland. 

Oocasionally  it  is  found  among  volcanic  rocks,  as  at  Lake  Laach  (semeiiM  of  F.  de  BaDavns^ 
and  at  Andomach  on  thu  Bhlne. 

Occurs  in  Canada  at  Grenville,  Elmsley,  Burgess,  and  Grand  Calumet  Island,  in  ambeiHXiknd 
crystals ;  in  the  trachytes  of  Yamaska,  She£ford,  and  Brome  Mta.  In  Jfo^M^  in  line  iiiitili 
atSanford,  also  at  Thurston.  In  Mau^  good  crystals  in  gneiss,  in  the  east  part  of  Lee;  aft  Bolloa 
y^ith  pyroxene  and  scapolite  in  limestone ;  at  Pelham.  In  Conn^  at  TrombnlL  In  itT.  TaHt,  aA  Bogcrs 
Bock  on  Lake  Gkorge,  abundant  in  small  brown  crystals,  along  with  graphite  and  pyimeBe ;  at 
Gouvemeur,  in  black  crystals  in  granular  limestone  with  scapolite :  in  Oiana  near  Natural  Briq^Bi, 
Lewis  Co.,  in  dark  brown  crystal,  among  which  is  the  variety  lederite  [t  8d9),  in  which  deems 
is  distinct  paraUel  to  /;  the  crystals  are  sometimes  nearly  tliree  inches  square ;  at  Boeris^  9l 
Lawrence  Ca,  in  pale  red  and  brown  crystals  with  apatite,  pargasite,  and  feldspar;  In  Mecomb  near 
Pleasant  Lake ;  in  Orange  Co.,  in  large  crystals  abundant  in  limestone,  near  Dnck-oedar  pond,  in 
the  town  of  Aionroe ;  near  EdenviUe,  in  light  brown  crystals,  sometimes  nearly  two  Inchea  eaoi% 
in  limestone ;  five  miles  south  of  Warwick,  in  large  grayish-brown  crystals,  with  dnxm,  horn- 
blende, and  iron  ore;  also  in  small  crystals  a  mile  south  of  Amity;  in  Westcheater  Oou,  near 
Peekskill,  in  an  aggregate  of  feldspar,  quartz,  and  hornblende;  also  near  West  Farms,  in  nnan 
reddish-brown  prisms.  In  ^.  Jersey ^  at  Fi^uiklin,  of  a  honey-yellow  color.  In  Bam^  Bookfl  Go, 
three  miles  west  of  Attleboro',  associated  with  tabular  spar  and  graphite. 

The  crystallization  was  first  clearly  made  out  by  G.  Rose  in  1821.  For  recent  obeenratioBi 
see  B.  &  M.  Min. ;  DescL  Ifin. ;  Hessenberg  Min.  Not.,  Nos.  i.  to  vH ;  v.  Rath.,  BoggL,  cxv. 
466.  Breithaupt  states  that  much  sphene  is  triclinic  (Handb.,  ii  744,  B.  H.  Ztg.,  zxr.  iWy  F%. 
8*70  above  is  ideal,  being  intended  to  exhibit  the  relative  positions  of  the  planes  on  the  Axodamsntil 
nrism,  and  the  letters  used  on  the  planes  by  authors,  as  well  as  the  symbols.  Fig.  868  ia  fron 
Naumann,  drawn  after  his  view  of  the  fundamental  form ;  and  fig.  373  (fVoro  Heaaenberg)  la  simi- 
lar in  this  respect,  but  a  side  view. 

Alt. — Sphoue  occurs  of  little  hardness,  dull  in  lustre,  and  hydrated  from  alteration.  Crystals 
of  this  kind,  found  iu  a  decomposing  feldspar,  with  zircon  at  Green  River,  Ilcuderson  Co.,  N.  C, 
have  been  named  by  C.  U.  Shepard  (Am.  J.  ScL,  xxii.  96,  1856)  XanViitane.  Color  pale  yellowish- 
white;  1I.=3'5;  G.  =  2*7  — 3-0,  and  stated  to  conuiu  12*5  p.  c.  of  water.  Also  occurs  altered  to 
steatite. 

Artif. — Formed  in  crystals  by  heating  together  3  Si,  4  Ti,  and  chlorid  of  calcium,  the  composi- 
tion of  them  (j)  Si  3U-5,  Ti  41*7,  Oa  27  8=  100;  and  the  manganesian  (greenovite)  by  adding 
chlorid  of  manganese  (Haute feuille). 

330.  Grothite  Dana.  (Titanite  P.  Oroih,  Jahrb.  Min.,  18G6, 44.)  P.  Groth  has  shown  that  the  ti- 
tanite-like  mineral,  from  the  syenite  of  Plauen  Grund  near  Dresden,  differs  in  composition  and 
cleavage  trom  ordinary  sphene.  The  form  is  monoclinic  in  habit,  being  somewhat  like  f.  363  and 
367  ;  but  there  is  distinct  cleavage  parallel  to  one  2,  and  little  distinct  parallel  to  the  other.  The 
angles  are  2  A  2=136';  2  on  l-ji=155"  19'  to  156'  20';  l-i  on  i-j  about  162\  H.=6-5.  G.= 
3-62 — 3  60.  Lustre  vitreous  to  greasy.  Color  clove  to  blackish-brown ;  in  thin  splinters  reddish- 
brown  and  translucent.     The  altered  mineral  is  isabella-yellow  to  pale  yellowish-brown. 

Composition  according  to  Groth  (1.  c):  (f)  Si  hO-51,  f  i  31-16,  Po  583,  Xl,  Y  2-44,  Mn  l-OS,  & 
31-84=102-30.     It  gives  the  0.  ratio  for  K,  ft,  ti,  Si,  895  :  3  23  :  1216  :  16-16,  or  for  bases  (ti 


actor  of  the  cleavage  is  a  constant  one,  it  should  rank  as  a  distinct  species. 

Castellitb.    Castellit  BreitJi.,  B.  H.  Ztg.,  xxv.  118,  1866.    Monoclinic.    In  very  small  and  ex 
ceedingly  thin  8-8ided  tables,  having  for  the  angles  of  the  rhombic  prism  1 1 8°  and  62"*.    Cleavage 
prismatic?     H.=5-5— 6.    G.  =3-1 60.    Lustre  vitreous,  somewhat  adamantine.     Color  wine-yel* 
low  to  wax-yellow;  streak  colorless.    Fragile. 

According  to  Plattner  it  acts  B.6.  like  titanite,  giving  evidence  of  the  presenoe  of  titanic  add, 


BUBBILIOATBB. 

time,  nnd  EQica,  bat  with  kss  of  the  first  and  mon 
pnouolite  or  Holonkluk  Mtu,,  near  Froboeclit,  sod  ic 
ilin,  homblecde,  augii«,  ilmemte,  aad  apatite. 

331.  KBTLaAUTTB.     EaOIuuit  A.   Erdmarm,   Ak.    K  Stockb^   SBG,   1S4«. 
Scfteerer,  Pc^g.,  blii.  4S9,  18*4, 


12',  7a  7=114' 


Itonoclinic,  and  near  spheue  in  angles.     C=  0 Ai- 
(calc.  from  /a  i-i)  (fig.  374) ;  I A  w= 
147°,  (?A2=143°  30', /a2=153''  30',  8' 

-2  A-l=149'',^  A  2-1=125°,  from  meH' 
Burements  with  the  eomrnon  goniometer 
bv  D.  Forbes;  0  A  1=11^  26',  and 
O  A  -1=140°  42',  from  calculations  by 
Hansteen  ;  faces  of  the  crystals  rather 
rough.  Twins  very  common;  plane 
of  composition  i-i  (fig.  375).  Cleavage 
quite  distinct,  parallel  to  2. 

H.=6'5.  G.=3-519to3-72,D.  Forbes;  3-69  Scheerer;  3-716— 3-733, 
Raramelsberg.  Lustre  vitreous  to  resinous,  Browniah-black :  in  splin- 
ters brownish-red  and  translucent;  also  dull  brown  and  pale  grayish- 
brown.     Streak-powder  grayish-brown  to  pale  dirty  yellow. 

Oomp. — (^*,  tt^  TE)Si,  having,  like  aphetie,tilanium  among  the  baBicmetala;  butcontalniogChe 
sesriuioijd  alununa,  and  traces  of  gludna,  and,  beaides  lima,  tbe  protoxyds,  yttria,  protoiyd  of  iron, 
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»a       So 


6        0-6T     0-32 lB-92    9-62  =  100-93  ErdlD&im. 

2.  29-4B     28  14     B-90       6-48         086     0-fl3      18-88     9-74=99-88  Erdmann. 

3.  31-33     2304     8-03  f  o6-87  Mo  0*28      0-53     19-56     4-18=99-4l  D.  Forbes. 

4.  JfoMife    -iS-iS     26  67     5-45      6-7a  tr.       29-29  ■  8-16,  Mg  0-B4,  &  0*60,  ign. 

0-64=98-88  Bamm. 

5.  Crytl.      28-50    2704    6-24      690  Ir.      17-IS  12-08,   Mg    tr.,   ign.  3'68  = 

lOO'OO  Bamm. 

Rammelaberg's  analjses  nfTord  for  the  oxygen  ratio  between  silica  and  the  other  ingredienta, 
,  anoL  4,  IA'7'2  :  22-94  =  2  :  :i,  and  aaal.  G,  15'20  :  2'2-7I  =  2  :  S;  cooforming  to  tba  otber  analyses 
ill  the  fundanteotal  ratio  of  the  species. 

Pyr.,  otc.— B.B.  fiisea  with  iotumesoence  easUy  to  a  black  shining  glass.  Tielda  an  iroo-ail- 
orod  glaaa  with  borai,  whith  in  the  inner  flanie  becomes  blood-red.  With  salt  of  phosphorus 
give-i  an  iron  color  and  a  silica  skeleloo,  and  in  tbe  inner  flame  a  violet  bead.  Beaclion  of  man- 
ganese with  soda.     Deoomposed  by  mnriatic  acid. 

Oba.— Occurs  n^ar  Arcndal,  Norway;  at  Buiie,  Arkarde,  Alve,  and  NarreaCoe,  in  a  feld- 
epaihicrock,  both  In  crystals  and  massive.  Crystals  weighing  2 j  lbs.,  and  masses  of  IS  to  20  lbs., 
are  mentioned  by  Forbes.  A  dull  brown  massive  kind  from  Alve  gave  Q.=3'?2;  and  a  pale 
gmyisb-brown  S'COS  ;  a  specimen  froin  near  Narrestoe,  G,=3-619.  The  Alve  keifiiauita  has  two 
cleavages  inclined  to  one  another  138°  (Forbes  t  Dahl,  Njt,  Mag.  t  Nat,  liiL).  Also  fl-om 
SiQarum,  Norway. 

Named  after  Prof.  Keilhau  of  Norway. 

332.  TSOHBPFEINrrB.  ?H1nBral  de  Goromandel  Smi,  Tr.,  U.  6G3,  1832.  Tscbewkinit 
G.  Rose,  Reia.  Ural,  IL  1S39. 

Massive,  amorphous. 

H.=5— 5-5.  G.  =4-508— 4-549,  G.  Rose  ;  4-5396,  H.  Eose ;  after  heating, 
in  powder,  4-015 ;  after  fusion,  4-717,  Lustre  vitreous.  Color  velvet-blacE. 
Streak  dark  brown.     Sabtranslacent  to  opaque. 


OXTOKK  OOMFOmm. 


Oomp— SweDtidtr  (ft',  Uf,  B)  Si,  for  the  TTnl  twJMffklnlte,  h  in  krinmlta.    Andnv:  \ 
"■         ■  "   191);  3,  aeniiaim(BiilLSoo.N«tl!tiMoti,nsiz.B1)i  S,  B«iid«Bt(lx,Lt)i 


n      tb      tS      t» 


1.  Ural (g)31-04  30-11 11-91     O-fiS   —  Ui»  0-1S  S-50  0-11     =101-nK. 

2.  "        30-eS  16-01  30-91  3-00      911    O'lti  SU  32-80  fK  0-4S=]0<>  Hem. 

8.  Aftica   lB-0      8-0 VlB-O  Itl-3     ~~  >e-0  — .  8-0  ~-  1 1 -0=  lon iMi. 

i.      "        19-08  30-88 1-66    0-38   8888  0-31  4-40  1-8»=100«)  D. 

HermtiiD  abowed  that  the  mlnefal  cootaiiied  thoiie,  and  that  Bom  bad  indndad  It  In  Us  tUidi 
BcddandoijdofDerinm;  hia  0.  ratio  for  ft  (inolndiiig  ths  thnia),  ^  A^  1044:  8-38 :  lints 
IB:  9:  16,  and  henoe  Gjr  ft  +  &,  Si,  3  ;  2,  vbeuoe  the  above  QHinnlA.  Hoert  analylB  oofiiafili 
to  the  eame  getier*!  ronaula. 

a,  Tho  Ccnmnandel  mineral,  referred  here  by  Damoiir,  allbrda,  aoCMdlng  to hbo,  Hm  tknUalK 
tt  +  tt  +  ^Si=t:  1{  and  for  ft,  ^  H=3:  1:  S;  whence  the  linrnala  aft*+i&+|  fi^SK 
Tba  alumiiui  is  leAout  of  con^eratloD  as  an  impurity.  But  indodliuF  It,  the  (XntteftrMM 
and  sUica  is  30-05  to  lQ-1^  aostaioiog  atill  Ijetter  the  ratio  S :  1.  Damonr  hu  mada  ■  M* 
•zamlnatunt  of  ths  mineral,  and  diieotlj  *K!ertainedtiiea6wB««q/aar{MiB()tttir  to  Ascotkarrf 
jLpiil  34,  ISGT);  he  ftarther  obserres  that  a  little  fM  and  La  are  pnAably  prMcnt  wttb  dw  Oa. 
Deedtnieauz  states  that  tlie  mineral  la  not  iumoMneons,  it  oonslstlng  of  a  bn  ..... 

•etiiig  on  polaiiwd  ii^ii^  and  aoiaU  oolorlees  grams  wbioh  are  atron^y  double 
.mineral  lias  B.^i-i—t;  Q,=4-t6;  Instre  vitreous,  Inolining  to  reHoous;  (nbr 
subtranBlaranL 

Fyr.,  ato. — B.B.  glows,  then  intumescee  stroDgty,  beoomes  Iwown,  and  Ihsea  to  a  Uxft  ^ilL 
llives  with  the  fluxes  reactions  for  iron,  msnganeM,  and  titanio  add.  QfllaBniw  with  iiiiiifaliB 
add.  The  Coronumdel  mineral  io  a  clo«ed  lube  fields  a  little  water.  B3.  Aiiws  with  iiiliiisa 
cence  to  a  black  scoria,  feebly  niBf^otic.  With  salt  of  phosphorus  it  gives  in  iLP.  •  p«la  tomra 
^aaa,  opalines  which  booomes  milkj  in  Che  O.F.  With  txiraz  it  affords  a  byaahrtliiJtmwK  stasi^ 
(raDsparent  in  the  H-F.  and  pale  brown  and  opaque  in  the  O.F.  Attacked  readfl*  bj  nlbio  Mil 
espeoBll;  if  heMed,  depositing  gehitinous  silica  mixed  with  titsoic  add  and  black  gnlna  M 

Oha. — From  the  Ilmen  Mountaios  in  the  Drsls ;  only  a  fbw  eperamens  have  been  fimnd.  n* 
taclieQ-kinite  in  collections  is  mostly  walorihile,  which  it  mnch  resembles.  Also  from  tha  ooaM 
of  CorcHnandel,  whence  it  was  long  since  brought  by  Leschenault 

Named  alter  the  Rusision  general,  Tschevkiu. 


333.  STAITROUn:.  Picrrea  do  croii  de  Robitn,  N.  iduea  sur  la  fonnat  d.  Fosa.,  109,  1151 
(with  figs.).  Baeallcs  orystalliBatus  pt.  CroasL  ftlie  Bpecinien  a  croaa  of  two  brown  6.«id«d 
crystals,  worn  as  en  amtilct  at  baptisms  in  Basel,  and  called  Lapis  cruci/eT,  and  Bugler  7\iafilan\ 
Min.,  70.  lio8.  Schorl  cmcironne  pt.,  Fierrcs  da  croix,  de  Lide,  Grist.,  1113,  1 183  (with  figs.). 
Staurolite  Delamcth.,  Sdogr.,  i.  29?,  1192.  Grenatite  (Ct.  SI.  Oolhard).  Stuamtn,  "Voj.  Alpes,. 
§  I90U,  \Ti6.    GraaaUte.    Staurolich  Earst,  Tab.,  22,  1800.    Slatirotbie  K,  Tr.,  iii   ISOl. 


OrtLi .rhombic.     /A /^laO"  20',  (9Al-i=124''  46'; 


:&:c=l-4406: 


lub  cruciform :  1, 


vertical,  /,  i-t ;  dome,  l-I. 

i9Al-J=12i°46' 

O  A  7=90 

0  A  1-1=90 

/Ai-i=U5  17 

O  A  f  i,coinp.-faoe,=134  21 

OaH         "         =119  23 

/A/,mcas.,12S  3(K129  30 

CJleavage :    »-t  distinct,  but 

interrupted ;    /   in    traces. 

iposition-face  J-t  (f.  377) ;  2,  eompoBition-face  |-j 


BUBSIU&ATES, 
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(f.  378).  [Making  |-?  and  |-f  the  planes  1-i  and  1,  on  the  ground  that  twinning 
usually  takes  place  parallel  to  the  fundamental  or  diagonal  planes  of  crystals, 
then  I  above  is  i-},  and  the  true  7  A  /=109°  14',  whence  a'  \})'  \  c'-=- 
1*4406  :  1  :  1*4082  (=f  ^).]  Crystals  often  with  rough  surfaces.  Massive 
forms  unobserved. 

H.=7— 7*5.  G.=3*4— 3*8.  Subvitreous,  inclining  to  resinous.  Color 
dark  reddish-brown  to  brownish-black,  and  yellowish-brown.  Streak  uncol- 
ored  to  grayish.  Translucent-— nearly  or  quite  opaque.  Fracture  conchoi- 
dal.     Optic-axial  plane  i-l ;  bisectrix  positive,  normal  to  0. 

Comp^  Var.— -0.  ratio  for  R(  +  ft),fi,  Si=l  :  4  :  2|;  for  bases  and  silica  2:1;  whence (i ft' 

+  ^Xl)*Si»=(if  3ft=}fi+^Mg+ii^e)Saica28-3,  alumina  51*7,  protoxyd  of  iron  15-8,  magnesia 
2-5,  water  1'7=100.  Excluding  the  water,  the  formula  may  be  (Fe*  3cl)*Si'  +  +  ft'Si,  equivalent 
to  a  2  :  1  sUicate  containing  a  little  (Mg,  ^e)'Si  (chrysolite);  or  (W,*l)*Si»+i^3(ft",*l)Si,  that 
is,  the  same  2  :  1  silicate  with  a  little  gehlenite. 

The  early  analysts  made  the  iron  aU  scsquioxyd.  Mitscherlich  has  pronounced  it  (J.  pr.  Ch., 
Ixxxvi.  \)aJil  protozyd  In  the  staurolite  of  St  Qothard,  Airolo,  and  Brittany.  Rammelsberg  found 
a  variety  of  ratios  in  his  analyses  of  the  mineral  f¥om  other  localities,  the  silica  varying  from  27 
to  over  50  per  cent.  But  G.  Lochartier  has  ascertained  that  staurolite  contains,  uniformly,  some 
water,  separable  only  at  a  high  heat ;  and  that  the  variations  are  due  to  impuriHeSj  the  powder 
under  the  microscope  being  distinctly  a  mixture  of  two  or  more  minerals,  and  the  action  of  fluo- 
bydric  acid  on  some  crystals  making  them  cellular,  or  even  spongy  and  fragile.  After  purifying 
the  staurolite,  the  proportion  of  silica  was  nearly  constant,  and  the  spedflc  gravity  was  3'70— 3*76. 
(See  below.) 

Var.  1.  Ordinary,  2.  ZinoSiauroliU  (anaL  27) ;  found  at  Canton,  Ga.,  in  slender  crystals,  ^  in. 
long  and  a  line  or  less  thick,  having  a  yellowish-brown  to  cinnamon-brown  color;  G. =3*792. 
The  crystals  have  the  planes  ij  0,  i-t  3.  Manganese- SiaurolUe^  NordmarkUe  (anal  28);  from 
dolomite  in  Nordmark,  Sweden,  of  chocolate-brown  color,  with  H.=6*5,  G.=3'54,  and  presenting 
the  usual  crystalline  form.  Its  easy  fusibility  is  reason  for  here  giving  this  variety  the  distinctive 
name  Nordmarkite. 

Analyses :  1,  Klaproth  (Beitr.,  v.  80) ;  2,  Lohmeyer  (Pogg.,  IxiL  419) :  8,  Marignac  (Ann.  Oh. 
Phys.,  111.  xiv.'  49);  4-7,  Jacobson (Pogg.,  Ixii. 419) ;  8,  9,  12,  Rammelsberg  (ib.,  cxiil  599) ;  10, 11, 
Wislioenus  (J.  pr.  Ch.,  xciiL  260);  13,  14,  Jacobson  (Pogg.,  IxviiL  414);  15,  Rammelsberg  (L  c); 
16,  Vauquelin  (J.  d.  M.,  viiL  354);  17,  18,  Jacobson  (L  c.);  19,  20,  Rammelsberg  (L  c.);  21,  22, 
Jacobson  (L  c);  23-26,  Rammelsberg  (L  c.) ;  27,  Genth  (Am.  J.  Set,  IL  xxxiil  198) ;  28,  PaykuU 
(CEfv.  Ak.  H.  Stockh.,  1866) : 


Si      £l       Fe        Stn     j^e      ftg    ign. 


u 
<( 
It 
(I 
II 
II 
If 
II 
II 
II 


1.  St.  Gothard,  red 

2.  "  dark  r. 
3. 
4. 
5. 
6. 
7. 

8.  "  "brown 

9 

10. 
11. 

12.  Massachasetta,  d^ 

13.  Airolo,  hla^k 

14.  *' 

15.  " 

16.  Brittany 

17.  " 

18.  " 

19.  " 

20.  Pitkaranta 

21.  Pole vskoi,  Ural 
'^2.  " 
2^3.  Goldenstein,  In, 


27-00 
27  02 
28*47 
30*31 
30-91 
219-72 
29*18 
29-60 
86-05 
27*95 
27-90 
28-86 
83-45 
32*99 
43-26 
88*00 
3919 
40*36 
60-76 
61*32 
88-68 
88-38 
35*15 


62-25  18-50  0-26 
49-96  20-07  0-28 
63*34  17*41  0-31 
46-80  18-08 
48*68  15-37  14  1-19 
54-72  15-69 

52-01[17-68]     

48-58     4-25  M  0*96 
5-21"    ir. 

4-58     

4-90      


44-18 
54-26 
54-42 
49*19 
47-23 
47-92 
40-45 
44*00 
44*87 
44-22 
34-86 
34-30 
47-43 
46-97 
44-02 


3-20  M  1*28 

16-51      

16-65 

2-40 
18  00 
16-09 
16-77 

2-86 


1-00 
0*17 
0-10 
ir. 
MO-42 


10-92 


10-46 
11-01 


16*06 
14*60 
0-8dMl-41  12*16 


=98-00  Klaproth. 

=97*33  Lohmeyer. 

0*72  =100-25  ICarignaa 

2-16   ,  Ca  0-13=97*48  JaoobaoiL 

1-33   =99-48  Jacobson. 

1-85  =101-98  Jacobson. 

1*28    =100  Jacobson. 

3-12     0-76=98-72  Ramm. 
2*86    0-96=99*73  Ramm. 

2-80   =99-60  Wislioenus. 

2-97   . =10016  WisUoeniUL 

2-24    0-43=98-52  Ramm. 

1-99    =99*18  Jacobson. 

1-66   =99-22  Jacobson. 

2*09    0*45=99*57  Ramm. 

Ca  3*84=94-84  Yauq. 

0*52  =99 -64  Jacobson. 

:  100*44  Jacobson. 
1-80    0-88=101-10  Ramm. 
2*82    0*69=9906  Ramm. 

2*44   =103-61  Jacobson. 

347   =101-37  Jacobson. 

3-06    1*27=97-96  Ramm. 
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24.  Franconia,  bn, 

25.  Litchfield,  Ct,  hJc 

26.  Lisbon,  K.  H. 

27.  Canton,  Ga. 


0XT6EN  COMPOUNDS. 


Si      £l 

36-36  48-67 

86-92  42-92 

49-10  37-70 

(})  28-82  49*21 


2-27 
1-85 


Uln 

tr. 
0-70 


9-51      0-15 


28.  Kordmark, Sweden     3606  86*18  18-73^11*61 


te      l^g     ign. 

13  05    2-19    0-27=101-80  Bamm. 
12-80    2-93     1-00=98-82  Ramm. 
10*69     1*64    0*68=99*81  Bamm. 

3*22    1*47,  2n  7*13,  fi  0^  Go,  Ag 

<r.= 100-36  GfiDdL 
2*61=99*08  PajkuH 


In  No.  2,  G.=3-737-3*744;  4-7,  G.=3*797  in  pieces,  3*744  in  powder;  12,  G.=3*772;  13, 
14,  G.=3-66— 3-73;  17,  18,  G.=3'528;  20,  G.=3*265;  21,  22,  G.=8-649,  3*688;  23,  G.=8*66; 
24,G.=3*764;  26.  G.=8*622;  26,  G.=3*413;  27,  zinc-staurolite,  G.=3-792. 

Lechartier  obtained  (Bull  Soc.  Cb.,  II.  ill.  375)  the  following  results  after  purification : 


1,  2.  St.  Gothard. 

8,  4.  Brittany. 

6.  Quimper. 

6.  BoliTia. 

SiUca 

28-21          28-48 

28-16        28-98 

29*16 

;i9-07 

Igii. 

1*60            1-50 

155           1-48 

1*49 

1-80 

Sp.  Gr. 

3-75            3-74 

8-76          3-70 

8-76 

Before  purification  the  silica  obtained  by  him  was  for  2,  36*30;  3,  46*21—64-16;  4^  49-39;  6^ 
41*36  p.  c.  Nos.  3,  4,  5,  6  were  large  opaque  crystals.  He  observes  that  all  staoroUte  oontuni 
titanic  add,  and  that  some  magnesia  is  present. 

Pyr,^  etc. — B.B.  infusible,  excepting  the  manganesian  varietj  (anal.  28),  which  foBes  easiljto  a 
black  magnetic  glass.  With  the  fluxes  gives  reactions  for  iron,  and  sometimes  for  manganesa 
Imperfectly  decomposed  by  sulphuric  acid. 

Obs. — Usually  found  in  mica  schist,  argillaceous  schist,  and  gneiss ;  often  ossociaied  with 
garnet,  cyanite,  and  tourmaline. 

Occurs  with  cyanite  in  paragonite  schist,  at  Mt  Campione,  Switzerland,  in  polished,  brown,  trans* 
lucent  crystals ;  at  the  Groiner  mountain,  Tyrol,  in  simple  crystals  associated  with  cyanite^  and 
sometimes  appearlug  as  a  continuation  of  its  crystals,  parallel  with  them;  near  lAke  Como;  ia 
the  Tyrol ;  at  Groldenstein  in  Morayia,  brown  and  translucent;  in  large  twin  crystals  in  Brittany; 
at  Tomdufif  and  near  Killiney  in  Ireland;  at  Oporto,  St.  Jago  de  ComposteUo,  and  at  otlwr 
localities  mentioned  above. 

Abundant  throughout  the  mica  slate  of  New  England.  In  Mame,  at  Windham,  near  tfas 
bridge,  the  mica  slate  is  filled  with  large  crystals ;  also  at  Mt.  Abraham,  Hartwell,  and  Wis* 
throp.  In  N.  Ilamp.^  brown  and  largo  cryst.  at  Franconia ;  at  Lisbon,  abundant  in  mica  slate; 
on  the  shores  of  Mink  Pond,  loose  in  the  soil ;  at  Grantham,  2  m.  from  Meriden,  of  a  gray  color. 
In  Vermont^  at  Cabot  In  Mass,^  at  Chesterfield,  in  fine  crystals.  In  Conn^  at  Bolton,  Yemon,  Litch- 
field, Stafibrd,  and  Tolland.  In  New  York,  small  crystals  at  the  Fobs  ore 
379  bed  in  Dover,  Duchess  Co. ;  also  three  and  a  luilf  miles  from  New 

York  city,  on  the  Hudson.  In  Penn.,  reddish-brown  cryst.  abundant 
on  the  Wissahiccon,  8  m.  fh)m  Philadelphia.  In  Georgia^  at  the  lead 
mine,  Canton,  in  quartzose  mica  schist,  the  gangue  of  the  lead  ore. 

Dr.  C.  T.  Jackson  has  described  a  variety  of  staurolite  in  tesselated 
crystals  like  chinstolite,  from  Charlestown,  N.  H.,  as  represented  in 
the  accompanying  figure.    He  states  that  the  staurolite  mades  pass 
by  insensible  shades  into  andalusite  mades,  where  the  mioa  slats 
passes  into  argillaceous  slate. 

Named  from  (rravpdi^  a  cross.    Hauy^s  change  of  staurolite  to  stauroUde  was  neither  neoessai^ 
nor  reasonable. 
Alt. — Occurs  altered  to  steatite. 


334.  80H0IUL0MITE.  Shepard,  Am.  J.  ScL,  IL  ii.  251,  1846.  Ferrotitanite  Whiiney,J.  Nat 
Hist,  Boston,  yi  46,  1849.    ?  Iwaarit  Kviorga,  1851,  K  NordL,  Yerz.  FinL  lOn.  1852. 

Massive,  without  cleavage. 

H.=7-7-5.  G.=:3-862,  Shepard;  3-807,  Whitney ;  3-783,  in  coarse 
powder,  Karamelsberg  ;  3*745,  fr.  Kaiserstuhl,  Clans.  Color  black,  some^-^ 
times  tarnished  blue,  and  with  pavonine  tints ;  streak  grayish-black.  Lus^' 
tre  vitreous.     Fracture  conchoidal. 

Comp. — 0.  ratio  for  ]^+S+¥l  (bases\  and  silica=2  :  1  nearly,  and  for  6,  ft,  fi=4  :  4  :  t; 
whence  (,^  Oa*+  A  Fe+  iS  1*1^)*  §i*,  and  approaching  dosely  the  Coromandel  tsdieffkiniteb  hot 
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containing  no  cerium,  and  sesquiozyd  of  iron  in  place  of  alumina.  Whitnej  deduced  Ca'  Si+ 
^e  Si+Oa  ti'=Silica  24-9,  oxjd  of  iron,  21-9,  lime  8u-7,  titanic  acid  22*6=  100.  In  Rammelsberg'a 
second  analysis,  the  silica  was  determined  only  by  the  loss,  and  in  two  of  the  other  analyses  there 
was  titanic  acid  remaining  with  the  silica. 

Analyses:  1,  2,  Whitney  (L  c.);  3,  4,  Rammelsberg  (Pogg.,  Izzvii  Ixzzv.,  and  Min.  Gh.,  886, 
former  analysis  revised) ;  6,  Crossley  (This  Min^  8d  edit,  692) ;  6,  Glaus  (Ann.  Gh.  Phai-m.,  czxiz. 
213): 


1.  Arkansas 

2. 

3. 

4. 

6. 

6.  Eaiserstuhl 


It 

it 

u 


li 


Si 

25-66 
27-89« 
26-09 


22-10 
20-43 
17-86 


[26-24]  21-34 


2n-36» 
29-65 


21-56 
21-18 


Fe 

21-58 

21-90 

25-36« 

20-11 

22-00 

18-08 


Mg 


Ua 

29-78=99-12  Whitney. 
80-05=100-27  Whitney. 
31-12  =  101-48  Ramm. 
29-38,  i'e  1-57  =  100  Ramm. 
30-72,  Mn  <r.  =  l01-89  Grossley. 
251 3,  ^  Na  4-22=99-38  Glaus. 


With  some  titanic  add. 


The  mineral  was  first  correctly  described  and  analyzed  by  Whitney.  Shepard  made  it  a  hy- 
drous silicate  of  sesquiozyd  of  iron,  yttria,  and  perliaps  thoria. 

Pyr.,  etc. — B.B.  fuses  quietly  at  3  to  a  black  glass.  Reactions  for  iron  with  the  fluxes.  Fused 
with  salt  of  phosphorus  on  charcoal,  with  tin,  ill  the  inner  flame,  gives  a  violet  bead.  Gelatinizes 
with  muriatic  acid,  the  solution  becomiug  violet  when  boiled  with  metallic  tin. 

Obs. — lu  small  masses  with  elseolite  and  brookite  in  the  Ozark  Mts.,  Magnet  Gove,  Arkansas. 
The  dodecahedrol  crystals  reported  by  Shepard  are  black  garnets,  which  occur  with  it.  Found 
also  iu  the  Kaiserstuhl  in  the  vicinity  of  Oberschaff  hausen,  in  phonoUte. 

Named  from  a  resemblance  to  schorl  (black  tourmaline). 

IvAABiTE.  As  described  by  Nordenskiold  (Beskr.  FinL  Min.,  1855,  101),  it  has  the  characters 
of  Rcborlomite,  and  like  it  is  found  with  elisoUte.  It  occurs,  he  states,  both  massive  and  iu 
garnet-like  crystals,  is  lustrous  black  and  opaque,  with  the  lustre  adamantine;  has  H.  =  6'«>,  and 
G.=3-67  — 5i-69.  The  mineral  is  stated  to  consist  of  6  Si,  3  Ti,  2  Fe,  6  Ca,  which  corresponds  to 
the  0.  ratio  for  bases  and  siUca  3  :  2,  instead  of  2  :  1,  the  schorlomite  ratio.  B.B.  fuses  to  a  bhtck 
glass.    From  Ivaara,  Finland. 

335.  SAPPHTRINB.  Sapphh-in  (fr.  Greenland)  Giesecke,  Stromeyer's  Unters.,  i.  391.    Sapphi- 
rine.    Sapphirin  pt  [rest  blue  Spinel]  Haiism^  Uandb.,  427,  1847. 

Orthorhombic  ?     In  disseminated  grains,  or  {iggregations  of  grains. 
H.=7— 8.     G.=342— 3-48  ;  3473,  Damour.     Lustre  vitreous.     Color 
pale  blue  or  green.     Translucent.     Optically  biaxial ;  and  dichroic. 

Oomp. — 0.  ratio  for  ft,  S,  Si=l  :  4  :  1 ;  for  bases  and  silica=5  :  1 ;  constituents,  3]iLg  +  4%l 
+  HSi=Silica  14*5,  alumina  66*2,  magnesia  19*3=100.  The  biaxial  polarization  shows  that  it  is 
not  impure  corundum  or  spinel.  Perhaps  (^  Mg'+i3^1)*Si*H-6aitl,  or  a  stauroUte  with  corundum 
as  an  accessory.  Possibly  a  5  :  1  subsHicate.  Analyses:  1  Stromeyer  (Unters.,  I  891);  2,  3,  Da- 
mour (Bull.  G.  Soa,  IL  vi.  317,  1849): 

3*92,  Sin  0-53,  ign.  0*49=:99'78  Stromeyer. 
2  09 =99*34  Damour. 
1-90=99-44  Damour. 

Pyr.,  etc. — B.B.  alone  and  with  borax  mfusible,  unaltered. 

Obs. — Associated  with  mica  and  anthophyllite  at  Fiskenaes  in  Greenland. 

The  name  alludes  to  the  sapphire  color. 


Si 

^ 

Mg 

Ca 

1. 

14-51 

63-11 

16-85 

0-38 

2. 

14-88 

63-31 

1906 

3. 

1484 

63-20 

19-60 

APPENDIX  TO  ANHYDROUS  SILICATES. 


336.  EULYTmi.  Arsenik-Wismuth  Warn,,  BreiQu,  Letzt  ^n.  Syst.,  23,  62,  Hoflftaa.  Min.,  lY. 
a,  65,  1817.  Wismutblende,  Eulytin,  BreUh^  Pogg.,  iz.  275, 1827  ;  Handb.,  303.  Wismutiscbea 
Blende-Erz  BreUh,,  Uib.,  66,  1830,  Ohar.,  239,  1832.  Kiaselwismuth  Kenim^  Pogg.,  zxviL  81^ 
1 833.    Silicate  of  Bismuth. 


S93  OXTGEN  COMPOUNDS. 

Isometric :  tetrahedral.  Usually  in  minute  crystals,  and  edcee 
rounded,  figs.  34,  35.  Observed  planes :  1,  (?,  2-2.  Cleavage :  aoc 
dral,  very  imperfect.  Twins  :  plane  of  composition  parallel  to  a  d 
hedral  face.  Ciystals  often  in  groups.  Sometimes  globular,  and  cob 
lamellar,  or  granular. 

H.=4'5.     G.=5'912— 6*006.     Lustre  resinous  or  adamantine, 
dark  hair-brown,  yellowish-gray,  grayish-white,  and  straw-yellow, 
yellowish-^ay  or  uncolored.     bubtransparent-— opaque.     Fracture  u 
Kather  brittle. 

Oomp. — ^Probablj  fii^  §i',  with  some  phosphate  and  fluorid  of  iron,  Frankenheim.  An 
Kersten  (Pogg.,  zxriL  81) : 

gi22i3        Bi  69-38        P  3-31        Fe  2  40        Mn  0  30      HP,  fi,  and  loss  2 "38= 

Pyr.,  etc. — In  a  matrass  decrepitates  and  nfibrds  a  trace  of  water.  R6.  ftises  to  a  dai 
mass,  and  gives  out  inodorous  fumes.  Fuses  and  froths  on  charooal,  staining  it  jeUowial 
sometimes  with  a  tinge  of  green.  Fuses  readily  with  soda  to  a  button,  at  first  gjeenis 
and  then  reddish-yellow,  and  finaUj  affords  metallic  bismuth.  With  salt  of  phoephoms 
to  a  yellow  globule,  with  a  silica  skeleton,  which  becomes  colorless  on  cooling. 

Obs. — ^Found  with  native  bismuth  near  Schneeberg,  Saxony,  in  quarts,  and  at  BiSimM 
Freiberg. 

Named  fh>m  eiXvroSf  easily  dissolvedf  orfasitlU, 

837.  ATELESTITE.    BreiOL,  Ohar.,  306,  1832. 

Occurs  in  small  monodinic  crystals,  at  Schneeberg,  with  eulytite ;  they  have  a  enlphi 
color,  adamantine  lustre,  H.  about  5,  and  are  transparent  to  translucent     Descloizeaux 
that  some  of  the  crystals,  having  the  form  of  a  rhombic  octahedron,  poliuize  light  strong 

Contains  bismuth,  but  exact  composition  not  ascertained. 

338.  HYPOCHLORITE.    Sogenannter  Griineisenerde  von  Schneeberg,  Hypochlorit,  Sckul^ 

J.,  IxvL  41,  1832,  Dissert  de  Ferro  ochr.,  etc,  /encB,  1832. 

Minute  crystalline ;  also  earthy.    H.=6.  G.=2-9— 304.    Lustre  vitreous,  feeble.    Coin 
Streak  %ht  green.    Brittle ;  fracture  even  to  flat  conchoidaL 
COMP. — Analysis  by  Schiiler  (L  c.) : 

Si  60  24        3tl  14-65        Bi  1303        te  10-64  •     P  9-62        Mn  «r. 

Perhaps  a  mixture  of  a  silicate  of  bismuth  and  iron,  and  a  phosphate  of  alumina. 

B.6.  grows  dark,  but  infusible ;  a  yellow  deposit  on  the  coal    Insoluble  in  acids. 

In  minute  crystals  and  grains,  or  massive  and  earthy,  with  native  bismuth  and  cobalt 
Schneeberg,  Johanngeorgenstadt,  and  Br&unsdorf,  in  Saxony.  Also  reported  from  Ulk 
Yoigtland,  in  a  bed  of  limonite. 

Named  from  virdxXu>pof,  on  account  of  its  g^reen  chlorite-like  color. 

838A.  ISOPYRK    Twmer,  Ed.  New  PhiL  J.,  lit  263,  lS2t. 

In  compact  masses,  with  cleavage. 

H.=6--6-5.  G.= 2*9—3.  Lustre  vitreous.  Streak  light  greenish-gray.  Color  gn 
velvet-black,  occasionally  spotted  red,  Uke  heliotrope.  Opa(|ue— subtransluoent  Frad 
conchoidaL    Brittle.    Acts  slightly  on  the  magnetic  needle. 

CoHP. — 0.  ratio  for  ]^  fi,  Si,  1  :  8  :  6,  as  in  labradorite.    Analysis  by  ToniAr  (L  a) : 

gi  4709        Hi  18-91         Fe  2007        Ca  16-48        Cu  l-fi4=9a'44. 

Part  of  the  iron  is  supposed  to  be  pi^otoxyd,  judging  from  the  color  of  the  mineral. 
B.B.  fiises  easily  to  a  magnetic  bead,  and  colors  the  flame  green.    A  nlioa  akeleton  witi 
phosphorus.    With  the  adds  decomposed  with  difficulty  and  imperfectly. 
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From  Si  Ju8t|  near  Penzanoe,  in  a  quartsose  granite  wixn  nounnaline  and  lin  OTe,  .n  pieoea  two 
inches  in  diameter.    Also  in  breoda  on  the  Calton  Hill,  Edinburgh,  with  limonite. 


B.    HYDROUS  SILICATES. 

Arrangement  of  the  Species. 

I.  The  General  Section  of  Hydrous  Silicates.  Includes  flJl  Hydrous 
Silicates,  excepting  the  Zeolites  and  the  Margarophyllites. 

1.  Bisilicat^s. 

2.  Unisilicates. 

3.  Subsilicates. 

II.  Zeoltte  Section.     Feldspar-like  in  constituents  and  oxygen  ratio; 

the  bases  being  ahimina,  and  the  alkalies  and  alkaline  earths  (K,  l^Ta,  Ca, 

Ba,  Sr),  to  the  almost  total  exclusion  of  magnesia  and  iron ;  and  the  oxygen 
ratio  between  the  protoxyd  and  sesquioxyd  bases  being  1  :  3. 

III.  Margarophyllite  Section.  Micaceous  or  thin  foliated  when  crys- 
tallized ;  and  plane  angle  of  base  of  prism  120°. 

On  account  of  the  uncertainties  with  respect  to  the  relations  of  the  water  in  bjdrous  silicates, 
the  basis  for  a  true  clasnification  of  them  is  to  a  large  extent  wanting.  From  the  dominance 
among  anhydrous  silicates  of  the  grand  subdivisions  of  Bisilioates,  Unisilicates,  and  Subsilicates, 
the  same  groups  might  be  reasonably  looked  for  among  the  hydrous.  But  the  formulas  of  very 
many  of  the  species  may  be  written  according  to  either  of  these  types,  by  making  more,  or  loss,  or 
none,  of  the  water  basic;  and  consequently  all  attempts  to  define  the  limits  of  the  groups  must  be 
at  present  unsatisfactory.  Crystallographic  and  other  relations  to  anhydrous  species  give  help, 
but  not  always  sure  guidance. 

The  following  examples  elucidate  some  of  the  reasons  for  referring  species  to  the  section  of 
Bisilicates  rather  than  that  of  Unisilicates,  or  the  reverse : 

LaunwntiU  (No.  342,  beyond)  has  a  close  approximation  in  crystalline  form  to  pyroxene,  and 
this  suggests  a  relation  to  the  Bisilicates ;  moreover,  its  formula  is  wholly  pyroxene-like,  if  tlie 
water  is  not  ba^ic.  It  is  to  be  noted  that  part  of  the  water  escapes  on  heating  to  100'  C. 
There  is  the  same  relation  in  form  between  pectolite  and  pyroxene,  as  long  since  shown  by 
Frankcnheim ;  and  the  same  formula  also,  if  the  water,  here  a  more  stable  constituent,  is 
basic.  Okenite  is  very  near  hornblende,  or  another  anhydrous  bisiUcate,  in  its  crystallization ;  and 
it  is  also  like  it  in  formula,  if  half  the  water  is  basic.  In  each  of  these  cases  ciystallography 
appears  to  show  whether  any  of  the  water,  and  how  much,  is  basia  Again,  dwpiofe  has  the 
angles  nearly,  and  the  bisilicate  ratio,  of  beryl,  if  the  water  be  not  basia 

Prehnite  has  an  affinity  in  its  crystallization  to  chrysolite ;  and,  if  the  water  is  aU  basic,  the 
oxygen  ratio  for  the  bases  and  silica  is  1  :  1,  or  that  of  a  Unisilicate,  as  in  chrysolite.  Calamine 
is  approximately  isomorphous  with  prehnite,  and,  moreover,  both  are  pyroeleotric ;  and  the  oxygen 
ratio  is  1  :  I,  if  the  water  is  not  basic.  Fahluniiey  a  result  of  the  alteration  of  iolite,  is  equivalent 
to  iolite  plus  water.  Iolite  is  a  {■  silicate,  there  being  a  deficiency  of  base  for  a  true  unisilicate; 
but  the  added  water  just  fills  up  the  deficiency,  so  that,  if  the  water  is  basic,  the  species  is  strictly 
a  Unisilicate,  the  0.  ratio  for  ft,  fi.  Si,  H  being  1  :  3  :  5  :  1,  or  for  the  bases  ft  +  K-hfl  and  silica, 
5:5  =  1:1.  There  seems  to  be  no  reason  for  questioning  this  basic  relation  of  the  water;  it 
is  probable  that  the  deficiency  of  base  may  load  to  the  easy  absorption  of  water  so  characteristic  of 
iolite.  In  other  alterations  of  iolite  still  more  water  is  taken  up,  so  that  the  0.  ratio  is  1  :  8  :  6  :  2; 
the  compound  is  apparently  the  same,  but  with  twice  the  proportion  of  water,  only  one-half  of  it 
in  this  case  being  basia  The  same  remarks  are  applicable  to  margarodite  and  other  hydrous 
micas  in  their  rektions  to  muscovite  and  the  anhydrous  micas. 


OSTCKN   COMFOUNDe. 

AfojAyllite  orTsisllizei  in  letrogoaid  focms — romis  that  are  commoa  smong  anbjdroaB  Ui^tni> 

CBtM,  and  are  uuknown  amoog  BifiUicutea.  Tbe  spccJEB  ie  tborpforc  arrangfcd  bpfond  as  a  Uiii- 
Bilicate,  but  aB  o  repreeetilativo  of  the  Stapolite  group  of  anliydroiw  ailioitcB.  TriUrimle  and  Tlionit 
ore  ucnr.cfni:  species,  slid  related  to  Uelvitii  and  ganiot ;  and  the;  are  Uaiialicalea,  like  gaiuel,  if 
the  wutar  bo  «el  basic 

Froia  those  examples  it  ia  appiircnt  that  the  facta  give  qoIj  probable  conclusious.  It  is  to  te 
hoped  that  cheaiietr;  will  sooa  FUrnieh  priniJpleB  that  are  oni^uuibered  with  less  of  doubt. 

The  group  of  Zealikg  includes  spei'iee  tbat  are  feldepar-like  iu  havuig  amoug  them  the  oxf^ec 
rnlUu  I^T  the  prutoiyds,  alumina,  aod  «llca  I  :  3  :  4,  1  :  9  :  G,  I  :  3  :  8,  1  :  3  :  9,  1  :  3  :  1^,  with 
tho  only  diUfereuce  that  witter  is  proeeiit  in  addition.  They  are  therefore  BotoetinieB  Bpokea  of  aa 
repreneutativea  among  hydrous  ullicatM  of  the  oohjdrouB  fi^ldapars.  But  this  inference,  though 
apparently  sustaiaed  bjttae  oxygen  mtioB,  ia  far  from  right  ItaBSUmes  that  the  water  ia  not  busic 
If  it  be  busic,  then  the  ispeciea  may  be  ordinary  Biailicatea  or  CniEiUcatcs,  quiu  remote  t^om  the 
feld.iparB.  Looking  to  the  pryslallaotion,  it  ia  found  that  there  is,  in  fact,  nothing  whatever  to  bub- 
tain  the  relation  to  the  feldxpars.  The  species  of  the  Feldspar  group  are  almost  identical  iu  angles 
find  pliyaiual  characters ;  while  ibe  zeoliles  are  exceedingly  diverse  in  both  respects,  and  none  have 
the  feldspar  form  or  angles.  Nearly  all  the  sysltms  of  crystallizatiou  are  rcprcsouted  atuoag  them, 
and  with  a  very  wide  nwge  io  niiglea.  The  foldapHre  liuve  the  prismatic  angle  near  120' ;  while 
the  EColitea  that  approach  the  feldspars  moat  nearly — tbat  is,  the  SUSjiie  group,  in  which  the  oxy- 
gen ratio  ia  I  :  3  :  12,  and  the  cryatallixution  ia  in  pnit  oblique — have  the  prismatic  augli-  near  90' 
in  ODO  apecies,  and  Stom  t£0°  to  IMG  in  others.  The  hexagouul  sptjcies,  ehabszite,  levynitv,  and 
gmeliQil«,  usually  made  a  subgroup  among  the  zeoljl^s,  have  widely  dlQ'erenl  rhombohodral  aiiglca. 

While,  then,  Uiere  ia  seeoiiug  unity  in  tlie  group  of  zeolites,  there  ia  actually  the  widest  diver- 
Bity;  and,  wheu  f^lly  understood,  tbey  will  probably  have  their  places  among  the  Umsilicates  end 
Biailicates  of  the  Aral  section.  Anulolle,  which  ia  included  among  the  xeolites,  is  related  in  form 
to  the  feldspars,  and  iu  both  form  and  formula  (the  water  being  excluded)  to  the  anhydrous  sili- 
cate, Icucite. 

Tho  MargaTophyHites  appear  to  constitute  a  Strictly  natural  group,  although  under  a  very  tati- 
oaa  chomiikl  constitution.  They  are  foliated  iu  atructure  like  the  micas,  and,  like  them,  have 
the  plaue  angle  of  thi-  tiaso  of  the  priem  ISU',  tbe  crystullizatiou  being  either  hexagonal  or  pn»- 
lOHijc,  with  the  ntiglea  ofbase  12U'  and  60%  They  include  talc  andpyrophyllite,  margurodito  and 
other  hydrous  micss,  chlorite,  uiergarite,  etc.;  with  also  kaolinite  and  acrpeutiue,  which  haw 
the  same  crysiailizution ;  and  to  these  are  added  some  speciea  uot  yet  known  in  the  crystallized 
Btate,  which  appear  to  be  chemically  allied  to  the  margarophyllileB.  Tbe  true  margniiopbyllitca 
are  t«low  S  in  liardnesB ;  greasy  to  the  feel,  at  least  when  &iely  powdered ;  and  not  sparry  in 
appearance  when  maaslvc,  unless  through  pseudomorphism,  ui  which  coae  thia  sparry  charKtei 
ia  that  of  tho  original  mineral  altered  to  make  them. 


I.  GENERAX  SECTION  OF  HTDEOUS  SILICATES. 


ABBANOEHENT  OF  THB  SPECIES. 

The  oxygen  ratioa  of  the  speuea  are  given  after  the  tables  of  formulas ;  the  iBt  column,  tbtt 
a  ratio  for  It,  S,  Si,  S;  2d  column  for  ft-f  H  (or  basea),  Si,  fl.  After  the  B  in  the  latter 
coluffin,  a  &Bdiou  is  added,  giving  the  proportion  of  the  water  that  is  required  to  bo  added  to  tbe 
baacB  to  make  the  ratio  that  of  the  formula.  In  pteMitt,  for  example,  all  the  water  is  to  be  added 
to  thebasea;  thia  making  the  ratio  of  basea  toailicae+l :  12=1  :2, 

L  BISILICAT£S. 

L  PECTOLITB  OR  FTBOXENOID  OSOUF.   IIono<^Dki,  and  isomorpboua  with  the  Ampbi 
bole  group  (p.  20T> 

339.  PBOTOLira  (f (Oa,Sa)+ifi)a  6ieie,|(iH,+J(S«„e»» 

340.  XoHianii  CaSi+iB  Sie]e,|ea-i-lBq 
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341.  Okssjte 

342.  GtBOLITB 

343.  Laumoktitb 
343A.  Leonhabditb 


(iCa4-ifi)Si+ifi 

(|Oa+ifi)Si+]S[ 

(iCa»+f3tl)Si»+3fl 


Si  e|0  J(i  H,+i  ea)+i  oq 
Sie|e,|(iH,  +  |6a)  +  aq 
6ie|ea|(i6a+f  /?3ti)+aq 


ir.  DIOPTASE  (OR  BERYLLOID)  GROUP.    Hexagonal 


344.  Ca^afleiitb 

345.  DiOPTASB 
846.  Chbysocolla 

347.  AUPITB 

348.  COKABTTB 

in.  PICROSMINE  GROUP. 

349.  PlCROSMINE 

350.  Spadaitb 


(i(]!fa,0a)V|2r)ai'+liS 

CuSi+ia 

CuSi+2fl 

(i(]S'i,Mg)+ifl)8i 


6ie|e,|a(Naa,ea)  +  |y&)  +  aq 

6ie|e,|€u 
6ie|e8|eu  +  2aq 
6i6|e,|(iH,+  |(Ifi,Mg)) 


MgSi+ifl 
(tMg+ifi)§i+ifl 


6ie|e,|MgH-i  aq 
6ie|ea|(iH,  +  JMg)+iaq 


-4pi>endKc— 351— 356,  Pyrallolitb,  Picrophyll,  Travbrselute,  Pitkarandite,  Strakoxit- 
ziTE,  Monradite;  357,  Neolite,  9  Mg,  ^  9  Si,  4^  £[;  358,  Pauqorskite,  6  Mg,  5  j&l,  24  $i,  18 
fl;  359,  Xylotilb,  Mg,  f'e,  Fe,  Si;  360,  Anthosideritb,  Fe,  Si,  fi. 


11  fi  §i 

tL 

BB  §i 

fi 

B  fi  Si 

^ 

BBSi 

la 

PectoUte         5        12 

1 

5     12 

l(i) 

Catapleiite 

12    6 

2 

1     2 

1 

Xonaltite        4          8 

1 

4      8 

1 

Dioptaae 

1          2 

1 

1     2 

1 

Okenite           1         4 

2 

1      4 

2(i) 

OhiysocoUa 

1          2 

2 

1     2 

2 

Laumontite     13    8 

4 

1      2 

1 

Picrosmine 

1          2 

i 

1     2 

i 

Leonhardite  (?) 

Spadaite 

6        12 

4 

6  12 

4(i) 

n.  UNISILICATES. 

L  CALAMINE   (OR   CHRYSOLTTHOID)   GROUP.     Orthorhombia     Approximatelj  isomor- 
pbous  with  chrysolite. 

2n'§i+fi  6i|e«|(Zn,  +  aq 

(Mg,  ^ey  §1 + i  fi  6i|e  J(Mg,  Fe)a  +  i  aq 

(4  fl»  -f  I  Ca» + i  Xl)'  &•  Si|e,||(4  5,  + 1 6a + J  /?A1), 

(KCa,  ^a)» + i  (3tl,Pe))«  Si"+ 2  ]&  Si|e4|(i  (Na,,  ea) + J  /?(Al,Fe)), 

+|aq 

iL  THORITIfc(OR  HELVTTOID)  GROUP.    Isometria    ' 

865.  Tritomitb  Si,  Ce,  La,  1)1,  £[,  eta 

366.  Thorttb  ^h8i+ljll 

867.  Ceritb  (Ce,  La,  t)if  Si+fi 

868.  Erdmannitb 


361.  Calamine 

862.  ViLLARSITB 

363.  Prehnite 

864.  Chlorastroutb 


Siiej  Th,+ljaq 
6i|e4|(6e,fca,Bi),+aq 


m.  PYROSMALITB  GROUP.    Hexagonal 

869.  Ptbosmalct  (i  $+}C^e,  ttn.I^a))*Si 


Si|(e,a04KJH,-h|(Pe.Mn)>, 


S96 

■ 

QXTOEM   COMPODNDB. 

^^ 

1 

S^0.  Apophyiute 

(a,Ca,ft)'si+asi 

H|e.](iH,+4(K„ea)),  +  H,Si© 

V.  GISMOSDITE  GROUP.    Tetragonal  and  hemiheilral, 
'a  short  auil  Bioall  crjfltola. 

371.  EniNGTosrra 

(BCa  +  (K)+Sl,sigi,*iD 

SI16.HJH,+tBa),-f}aq 

1 

VI.  CARPHOLITE  GROUP 

1 

373.  Cabphquib 

(iJ,Hn,Pe)"8i'  +  3ll 

Biie4a(A!,Mn.Fe).+  aq 

5.  S    S 
Ciilamino             I          I 
Villaraito            1          1 
Prehnito             8    8     8 
TCblonutroJite  1    3    S 
IDiorile               1          1 
ICorito              1         1 

& 

fia  Si  a 

i     1     i            PjroBmalite 
I     1     i            ApophylliW 
B     S     \{\)       ?Ediuglocite 
1     1     i            GiBmondita 
1     1     i            CorpholiW 
1     1     1 

11   H  t^i     fi        fffl    Si 
2          3      1          a      3 
1            4       S 
14     7       4           5       7 
1     3     *i     ti         *       4* 
1     I       i           11 

<(« 
** 

i 

in.    SUBSELICATEi 

S74.  AiLOPHAint 
315.  CoLLTsm 
876.  BoHBbrrsErn: 

Sia+6fl(or6fl) 

5l'Si"+3ofl 

dAi.e|e.|Bi+»aq 

=1  Allophane+l  Gibbaite 
=S  AJlophflne+B  Oibbsite 

TLeO.  raaofora,Si,flinAllophaneiaS  :a:  6;  in  Colljrite  6  :  a  :  9  j  in  SchrotteriW  4 :  1  :  B. 
Hie  species  Euciase  (p.  37U)  and  Datolito  [p.  HBO]  are  truo  liydroua  Subsilicates.    Tha  reason  for 

pladng  them  witli  the  anh/droua  apecies  ia  atated  oa  page  204. 


L  BISILICATES. 


339.  PEOTOLITE].  PektolithcfoiifA  Kattoer'B  Arch^  xiii.  3S5,  182a,xiT.341.  PbotoUth 
SreitlL,  Char.,  131,  1S32.  WoUastoniW,  Stellib>,  Thomaoa,  Uin.,  L  ISO,  313.  Batholite  k»>u 
ooUtdon.     Oamelith  Bralh.,  Fogg.,  iz.  183,  1B2T. 

MonocUaie,  isomorphous  with  wollastonite.  Observed  planes  :  O ;  ver- 
tical, i-i,  *'-{,  i-ii  »-4 ;  hemidomee,  1-t,  -5-i ;  heiniuctahet&al,  -2.  Angles 
measured  b;  Greg : 

t-t  A  1-1=95''  23'         t-i  A  i-i  =125°  55' 

*-i,  back,  A  l-i=84  37  i-i  A  i-i  =102  30 

t-i  A  i-J=139  80         i-i  A  -2  —132  64 

Cleavi^ ;  v4  (orthod.)  perfect.  Twine  :  com- 
position-face i-i.  In  close  aggregations  of  acicular 
crystals.     Fibrons  massive,  radiated  to  stellate. 

H.=5.  G.=2-68-2-78.  Lustre  of  tLesorface 
of  fracture  silky  or  subvitreoua.  Color  whitjslt  oi 
grftyish.  Snbtranalncent  to  opaque.  Tongh.    Foi 
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Bergen  mineral  optic-axial  plane  parallel  to  orthodiagonal,  and  very  nearly 
normal  to  i-i ;  acute  bisectrix  positive,  parallel  to  orthodiagonal,  and  obtuse 
bisectrix  nearly  nonnal  to  cleavage-plane  or  iri ;  axial  angle  in  oil,  through 
cleavage  plates,  143°— 145°;  Descl. 

Var. — Almost  always  columnar  or  flbrous,  and  divergent,  the  fibres  often  2  or  3  inches  long, 
and  somotimos,  as  In  Ayrshire,  Scotland,  a  yard.  Resembles  in  aspect  fibrous  varieties  of  natro 
lite,  okenitt),  thorasonite,  tremolite,  and  wollastonite.  OsmeUte^  from  Niederklrcben,  near  Wolf- 
stein,  Bavaria,  is  columnar  and  radiated ;  Q'.=2'799— 2*833,  Breith.;  color  grayish-white,  yellow- 
ish, gray. 

Oomp.— 0.  ratio  for  fi,Si,l][=:5  :  12  :  1 ;  whence,  if  the  water  is  basic,  (^Ca  +  i^^a-f  ilt)Si 
=Silica  54*2,  lime  H3-8,  soda  9-3,  water  2*7  =  100.  Analyses:  I.  v.  Kobell  (Kastner's  Arch.  Nat, 
xiu.  385);  2,  3,  J.  D.  Whitney  (Jour.  Soc.  N.  H.  Bost.,  1849,  p.  86,  and  Am.  J.  Sci.,  IL  vu;434); 
4,  J.  a  Kendall  (ib.);  5,  G.  J.  Dickinson  (ib);  6,  J.  D.  Whitney  (Am.  J.  8cl,  II.  xxix.  205);  7, 
A.  J.  Scott  (Ed.  N.  Phil.  J.,  lui.  277) ;  8,  Heddle  (PhiL  Mag.,  IV.  ix.  248) ;  9,  Thomson  (Min.,  L  131) ; 
10,  Walker  (Heddle,  L  c);  11,  Kennedy  (ib.);  12-16,  Hoddle  (Lc);  17,  Adams (MiUon, etc.,  Ann. 
d.  Ch.,  1848,  166);  18,  v.  Kobell  (Ber.  Ak.  Miinchen  1866,  I  296,  J.  pr.  Ch.,  xcvil  493);  19,  Igel- 
Strom  (J.  pr.  Ch.,  Ixxxi  396) : 


Si 


£1       9e     fig     Ca       li^a       &      ^ 


1. 

M.  Baldo 

61-80 

0-90 

83-77 

8*26 

1-57 

3-89=99-69  KobelL 

2. 

I.  Royale 

53-45 

4*94 

31-21 

7-37 

tr. 

2-72=99-69  Whitney. 

3. 

(t 

65-66 

1-45 

32-86 

7-31 

£-72= 100  Whitney. 

4. 

Bergen  Hill 

54-00 

1-90 

32-10 

8-89 

tr. 

2-96=90-85  Kendall 

5. 

a           (( 

5500 

1-10 

32-53 

9-72 

2-75=101-10  Dickinson. 

6. 

"    "      (j: 

)  54-62 

^el-U* 

82-94 

8-96 

[2-37]=100  Whitney. 

7. 

Talisker,  Skye 

5201 
53-82 

1-82 

0-39 

32-85 
29-88 

7-67 
9-55 

6-06=99-80  Scott. 

8. 

2-73 

3-76=99-74  Heddle. 

9. 

Kilsyth,  WoUasL 

62-74 

0-67 

1-20^ 

1-52 

31-6S 

9-60 

2-00=99-42  Thomson. 

10. 

Costorphine  Hill 

5400 

2-59 

30-79 

5-55 

6-43=98-36  Walker. 

11. 

Castle  Rock,  WoU, 

51-6 

1-0 

32-0 

8-5 

6-0=98-0  Kennedy. 

12. 

tl               U               (( 

53-06 

0-75 

3:^-48 

9-98 

3-13=100-40  Heddle. 

13. 

Ratho,  fibrous 

52-53 

0-88 



32-79 

9-7  5« 

804=98  99  Heddle. 

14. 

**    crystalline 

52-58 

1-46 

3:;-75 

9-26 

2-80=98-84  Heddle. 

15. 

Knockdolian  Hill 

53-24 

100 

32-22 

9-57 



3-60.=99-63  Heddle. 

16. 

Girvan 

53-48 

0-41 

34-39 

9-88 



3-26=U)142  Heddle. 

17. 

Bavaria,  OsindiU 

52-91 

0-86 

32-96 

6-10 

2-79 

401=99-63  Adam. 

18. 

ii            tt 

5'i-63 

0-37*' 

34-47 

8-28» 

tr. 

2-94,  An  I -75=  100-44 K. 

19. 

Wermland 

62-24 



l-75« 



83-83 

[8-48] 

3-70=100  Igolstrom. 

•  With  some 

MnO. 

b  The  Iron  protoxyd. 

0  With  Bome  K  0. 

Berzelius  obtained  a  fluorine  reaction  with  the  Monzoni  mineral  The  analysis  by  Adam  (Na 
17)  makes  the  osindite  identical  with  pectolite.  Riegel  obtained  a  very  different  result  (Jahrb.  t 
pr.  Phiirm.,  xiii.  1) ;  but  v.  Kobell  has  confirmed  Adam's  result,  and  shown  that  Riegel  must  have 
had  in  hand  another  mineral. 

Pyr.,  etc. — In  the  closed  tube  yields  water.  B.B.  fuses  at  2  to  a  white  enamel  Gelatinizes 
with  muriatic  acid.     Often  gives  out  light  when  broken  in  the  dark. 

Obs. — Occurs  mostly  in  trap  and  related  rocks,  in  cavities  or  seams ;  occasionally  in  metamor- 
phic  rocks.  Fouud  in  Scotland  at  Ratho  Quarry,  and  Castle  Roc;k,  near  Edinburgh ;  at  Kilsyth, 
Costorphine  Hill,  Loch  End,  Girvan,  and  Knockdolian  Hill,  in  Ayrshire ;  and  at  Talivor,  eta,  I.  Skye. 
Also  at  Mt.  Buldo  and  Mt.  Monzoni  in  the  Tyrol,  where  first  obtained;  at  an  iron  mine  in  Werm- 
land, associated  with  chlorite  and  calcite. 

Occurs  also  at  Bergen  Hill,  N.  J.,  in  large  and  beautilhl  radiations ;  compact  at  Isle  Royale,  L. 
Superior. 

Descloizeaux  obtained  from  Bergen  crystals,  i-i  A  l-i=95*  30'  and  84"  30'.  Wollastonite  givei 
*-i  A  1-1=95'  23',  i-i  A  -5-i=l59'  32',  »•»  A  ♦-^=140*'  6',  i-t  A  -2=93°  6S'. 

340.  XONALTITE.    Xonaltit  RammeUberg^  ZS.  G.,  zviil  83,  1866. 

Massive.  Very  hard.  G.=2'71,  white;  2*718,  gray.  Color  white  to  bluish-gray.  Too^ 
Fracture  splintery. 


OITGES   COMPOCKUS. 


0.  ratio  for  Ca.  Si,  H=l :  S  :  1 ;  whence  ■ 
100.    Aneijeea:  1,  ^  Banunelaljcrg  (I.  v.): 


Ctt  Si  +  n=Silicji  4e'60,  lirae  iH-il,  ^ 


43-66 


341.  OEZ3NTTE.    Okenit  i'.  Eoben,  EoEtner'E  Aich.,  liv.  333,  1B28.     DjrldasitG   Omnel,  Ed. 
PliiL  J.,  jtL  198,  laai.    BonJite  Adara,  Dufr.  Miu.,  Ir.  ast,  1869, 

Ortliorhombic?  I A  1=122°  19',  Breith.  Composed  of  a  congeries  of 
miQutc  acicular  crystals ;  commonly  fibrous :  also  compact. 

H.=4-5-5.  W.=2-28-2-37;  2-3(52  of  djsdaeite,  Connel ;  2-28  of 
okenite,  V.  Kobell,  Lustre  subpearly.  Color  white,  with  a  shade  of  yel- 
low or  bine;  often  yellow  by  reflected  liglit,  and  blue  by  transmitted. 
frequently  opalesceut.     Subtraiisparent — subtraiislucent.     Very  tough. 

V*ii.—Bordile,  from  BordiSe,  one  of  Ibe  Faroe  lilnndB,  ia  only  a  very  flno  flbrons  aiiUc-whiw 
okenite,  Brm  in  lexlurc  and  very  Kmgh,  and  haTiog  H.=3-fi,  G.=2-33. 

Oomp.—0.  ratio  Tor  fi.  Si,  fi=i.-l:  3;  whence,  if  bslf  of  the  water  is  basic,  2:  1:  I;  andtLe 
fonnu1a(^  A  +  ^(:s)!3l+^n  =  Silii«66-li,  llmo  2(;-4,  water  17(1=1(10.  It  has  the  priainaticaiigle 
Di'arlf  of  smpbibolc,  to  wbicb  it  la  related  ia  coBipoaiCioD.  Analjsesi  1,  2,  </.  Kobell  (L  c);  R, 
Connel  (I.e.);  4,  Wiirth  (Pogg.,  If.  llsijj  6,  T.  Hauer  (Jabl-b.  O.  BoicbB.,  186*,  130);  6,  Sutimid 
(Pogg.,  ciitL  143) ;  ",  Adam  (L  o.) ; 

Si         Ca         ft 

I,  XI  and  Pe  0-53,  f:  lr.=»9  7fl  KobclL 
16fUi=!l9-09  Knboll 

U-ll,  fin  (1-3!,  Pa  O-aa,  ft  0-23,  Nu  0-44=100-44  CoiiiiaL 
n-M,  Si  11-40,  &'a  l-Oa=10(J-4S  Wiirth. 
0.  (i)  61-81      27-23      18  04,  Mg(r.=  Ht008  llauer. 

e.  Stronn«         57ti.-|     "Jfi-OB     VVTi,  Mr  1::S,  Xn  0-:;:t  =  m72  Rt-hinld      G.=2-324. 
7.  Jivrdilc  6G-32     2ii  14     U-IH,  Si  ll-liT,  S"a  L-iM=-J7  yl  Aiiani, 

Fyr.,  etc. — In  a  matraaa  yields  water,  B.B.  alone  becomea  opaque  and  tvhite,  and  f\i8eB  to  • 
idass.  Efferveacea  with  aodn,  and  l^iaea  to  a  aublrausparent  glasa,  wbich  is  milk-ivbite  on  cooliog; 
u'ith  tKTBi  forma  a  transparent  colorless  glass.    Grolatinizes  readily  in  muriatic  and. 

Oba. — Occurs  in  trap  or  related  QruptiTa  rocks.  Found  at  the  Faroe  Islands;  in  IceUnd;  on 
the  island  of  Disko,  Greenland. 

342.  QTROUTB.    Gurolite  Andentm,  PbiL  Mag.,  IT.  L  101,  18S1.    OyroUto. 

In  concretions,  lamellar-radiate  in  Btruetiire, 

H.=3— 4.  Lustre  vitreous  to  pearly.  Color  white.  Translucent,  be- 
coming opaque, 

aompMiOa+jfljSi+B:.  Aoalyaes:  1,  Anderson  (Lc);  2,  How  (Am.  J.  Sci,  11.  Dxii. 
13): 


1.  Greenland    65-C4    3G-ee 


2G-16 


Mg 


Ca 


fi 


2.  S.  Scotia     61-90 

Pjr.,  etc.— Ia  a  closM  tube  yields  water,  ii 
twoUs  up  and  fliaes  with  difficulty  to  an  opaque  enamel 
"■         "     n  the  Isle  of  Skye,  with  stilblte,  laumontite,  e 


separates  into  thin  scales.     B.B. 

;  also  N.  Sootia,  25  m.  S.W.  of  C. 
n  apophyllite.     Beported  also  IhtLu  Faroe  and 
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343.  LAUMONTITE.    Zeolithe  efflorescente  IT.,  Tr.,  iv.  1801.    Laumonite  i7.,  TabL  Comp., 
1808.    Lomonit  Wem,t  KarsL  Tab.,  1808.    Schneiderite  Meneghinij  Am.  J.  Sd,  IL  ziy.  64. 

Monoclinic.  C^=68^  40',  /A  7=86°  16',  O  A  14=151°  9' ;  a:h:c=i 
0*516  :  1  :  0-8727.  Observed  planes  as  in  the  annexed  figures.  Prism  I, 
with  the  very  oblique  terminal  plane  2-i,  the  most  common  form.  Cleav- 
age :  i'l  and  /  perlect ;  i-i  imperfect. 


O  A  7=104°  20' 
OAiri=l01  20 
6>A2.i,  adj.,=122  59 
6>  A -1  =  148  22 
6>  A  1=138  3 
a  A -1=113  16 
i-i  A  1=120  14 
-1  A -1,  front, =133  28 
1  A  1,  front,=119  32 
i-iA2-i=125  41 
7a -1=135  58 
7a  1=117  37 
7a  2-i=113  30 
7At-i=133  8 
7a  a=136  52 


381 


382 


f^C^ 


Huelgoet 


Twins :  composition-face  i-i.     Also  columnar,  radiating  or  divergent. 

H. =3*5—4.  G.= 2*25— 2*36.  Lustre  vitreous,  inclining  to  pearly  upon 
the  faces  of  cleavage.  Color  white,  passing  into  yellow  or  gray,  sometimes 
red.  Streak  uncolored.  Transparent — translucent  ^  becoming  opaque  and 
usually  pulverulent  on  exposure.  Fracture  scarcely  observable,  uneven. 
isot  very  brittle.  Double  refraction  weak ;  optic-axial  plane  irt ;  divergence 
52°  24'  for  the  red  rays;  bisectrix  negative,  making  an  angle  of  20°  to  25° 
with  a  normal  to  i-i ;  Descl. 

Var.— Laumontite  of  Huelgoet  has  G.=2-29;  of  Sarnthal,  Tyrol,  2*28  (Gericke);  of  Plauen- 
Bcher  Grund  (Gericke)  and  Helsingfore  (Arppe)  2*31 ;  of  the  red,  from  I.  Skje,  2*252  (J.  W.  Mal- 
let). Caporcianiie  occurs  in  pearly  monoclinic  cryst^  of  a  flesh-red  color,  having  G.=2*47,  and 
II. =3  5. 

Oomp.— 0.  ratio  for  ft,  fi,  Si,  ti=l  :  3  :  8  ;  4;  and  for  ft  +  fi,  Si,  fi=I :  2 :  1 ;  whence  the 
formula  (i  6a'-+-f  ^1)  Si»  +  3  li=Silica  509,  alumina  21*9,  lime  11*9,  water  15-8=100.  Both  in 
formula  and  crystallization  it  is  related  to  pyroxene. 

Analyses :  1,  2,  Dufrenoy  (Ann.  d.  Mines,  lU.  viU.  503) ;  3,  Connel  (Ed.  N.  Phil.  X,  1829,  282); 
4,  5,  Babo  and  Delffs  (Pogg.,  ILx.  339);  6,  Malaguti  and  Durocher  (Ann.  d.  Mines,  IV,  ix. 
825);  7,  Sjogren  (Pogg.,  IxxviiL  415);  8,  Scott  (Ed.  N.  PhiL  J.,  1852,  liiL  284);  9,  10,  Gericke 
(Ann.  Oh.  Pharm.,  xcix.  110);  11,  Arppe  (An.  Finsk.  Min.,  22);  12,  J.  W.  Mallett  (Am.  J.  Bci^ 
IL  xxiL  179);  13,  How  (ib.,  xxvL  30) : 

15-05=99'86  Dufrenoy. 

16-1 5=99-10  Dufrenoy. 

14-92=98-72  OonneL 

14-2 =100-8  Babo. 

15-17  (lo88)=100  Delffs. 

15-56=100  M.  A  D. 

1402,  Fe  2*96=100-18  Sjdgfeo. 

14-64=100-80  Soott. 


Si 

^1 

Oa 

1. 

Phipsburg,  Me. 

61-98 

21-12 

11-71 

2. 

Cormayeur 

50-38 

21-43 

11-14 

3. 

Skye 

6204 

21-14 

10-62 

4. 

? 

52-30 

22-30 

12-00 

6. 

? 

51-17 

21-23 

12-43 

6. 

Huelgoet 

52-47 

22-66 

9-41 

7. 

Upsala,  red 

61-61 

1906 

12-53 

8. 

LStorr 

63  05 

22*94 

9-67 
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9.  Sarnthal  (|)  51-68  20'63  11-50  1510,  Pe  0*26,  iSTa  l-67=l0<ve4  Gericto. 

10.  Plauen  Grand  51-38  21  98  9-01  14*93,  Pe  0*14,  ]^a  3-20=100*59  G«rk*e. 

11.  Helsiugfora,  red  6u-44  18-90  9*60  14-51,  Pe  2*88,  Jfa,R  2*06,%  l-04=99'48i 
U,  Skye,  red  53*95  20-13  12-86  12*42,  J^  JS'a  0*87,  ilLg  ^-.=100*23  MaUct 
13.  Port  George,  N.  a  51*43  21-64  1207  16  26=100-44  How. 

An  impure  Swiss  laumontite  has  been  analysed  bj  Fellenberg  (Mittb.  Berne,  54,  1865). 

The  ^delforsite  of  Retzius,  or  the  Red  Zeolite  of  JEdeifors^  is  referred  here  by  N.  J.  Berim,  lit 
conBidcrs  it  impure  from  mixed  silica  (quartz),  aud  related  to  tlie  red  zeolite  of  Upsala  aualvzed  b 
him.  It  afforded  Retzius  Si  6«»-2«,  Al  l.^>-42,  Ca  8-18,  Fe  416,  ftg  and  Mn  0-4.i,  li  ir07=99*6 
A  similar  mineral  from  Fahluu  yielded  Hisinger  Si  6n-0«»,  Al  15*6,  Fe  1-8,  Ca  8-0,  fl  ll-6=9'?-C 
while  he  obtained  for  the  iEdelfors  zeolite  Si  53*76,  *1  18-47,  Fe  4*02,  Ca  10*^0,  ft  ll-23=98-s; 
whitih  is  near  the  composition  of  laumontite.  Bischof  has  analyzed  a  pseudomorpb  of  laumontii 
after  orthoclase  (see  Ortuoolase). 

Pyr.,  etc. — In  a  vacuum,  Iluulgoet  laumontite  crystals,  according  to  Malaguti  k  Durodhe 
lose  in  weight  2  26  p.  c,  and,  over  sulphuric  acid,  3*85  p.  c. :  and  regain  the  same  in  water  < 
moist  air.  Ileated  up  to  100  C,  they  lose  817  p.  c. ;  to  2oO  ,  6*08  p.  a;  to  300**,  7-28;  and  tl 
remainder  of  the  water  only  at  a  red  heat  B.B.  swells  up  and  fuses  at  2  7 — 3  to  a  white  enanM 
Gelatinizes  with  muriatic  acid. 

Obs.— Laumontite  occurs  in  tlie  cavities  of  trap  or  amygdaloid;  also  in  porphyry  and  syenit 
and  occasionally  in  veins  traversing  clay  slate  with  calcite.  It  was  first  observed  in  1785,  in  tl 
lead  mines  of  lluelgoet  in  Brittany,  by  Gillet  Laumont,  after  whom  it  is  named. 

Its  principal  localities  are  at  the  Faroe  Islands ;  Disko  in  Greenland ;  in  Bohemia,  at  Eule  i 
day  slate;  St.  Gothard  in  Switzerland;  the  FuHsathal,  in  large  masses  exhibiting  a  radiate 
structure ;  Sarnthal,  near  Botzen,  Tyrol ;  Plaueuscher  Grund,  near  Dresden ;  Hartfield  Moss  : 
Renfrewshire,  accompanying  analcite;  the  amygdaloidal  rocks  in  the  Kilpatriok  hills,  ne 
Glasgow ;  and  in  several  trap  rocks  of  the  Hebrides,  and  the  north  of  Ireland. 

Peter's  Point,  Nova  Scotia,  affords  fine  specimens  of  this  species.  It  is  there  associated  wit 
apophyllito,  thomsonite,  and  otlier  species  of  this  family ;  also  at  Port  George,  N.  S.,  in  veins  som 
times  3  in.  thick,  and  at  Margaretvillo,  colored  green  by  copper;  also  at  Digby  Nock  and  Loi 
Point  Also  found  in  good  specimens  at  Phipsburg,  Maine;  also  sparingly  at  Bradleysvili 
Litchfield  Co.,  Conn.,  near  a  paper-mill,  in  narrow  seams  in  gneiss ;  and  at  Southbury,  Codil, 
little  east  of  the  village,  on  the  land  of  Mr.  Stiles.  Abundant  in  many  places  in  the  copper  veil 
of  Lake  Superior  in  trap,  and  on  1.  Royale ;  on  north  shore  of  Lake  fcuperior,  between  Pigeon  Bfl 
and  Fond  du  Lac.  Found  also  at  Bergen  Hill,  N.  J.,  in  greenstone,  with  datoUte,  apophyllit 
etc. ;  sparingly  at  Phillipstown,  N.  Y.,  in  feldspar  with  stilbite,  and  at  Columbia  bridge,  nei 
Philadelphia. 

Alt.— Most  varieties  beoome  opaque  and  crumble  at  the  touch  aflor  exposure  to  the  ordioar 
atmosphere,  losing  1  to  2  p.  c.  of  water.  Specimens  in  cabinets  can  be  best  preserved  from  altei 
ation  by  keeping  ihcm  in  moist  air. 

Schntiderite  (1.  c)  is  laumontite  from  the  serpentine  of  Monte  Catini,  Italy,  which  has  undc  ^ 
alteration  through  the  action  of  magnesian  solutions.  It  is  described  by  Meneghini  as  lam  oah 
radiate  in  structure,  with  H.=3.  Fig.  381  represents  a  crystal  fVom  Mt  Catini  (one  receive  d  h 
Prof.  G  J.  Brush  from  Prof.  Bechi);  it  gave  the  author  the  approximate  angles /A /=' T- 
86°  30',  t-iA2.i--=12G',  -2-iAi-i-UH^  15, /A -1=135", -1  A -1,  front,  =  133^  2-t  A  6-1=  44' 
The  planes  had  little  lustre,  and  that  strongly  pearly.    Bechi  obtained  in  an  analysis  (L  c): 

Si  47-79        *1  19-38        %  1103        Ca  16-77        Sa,  fc  1*63        fi  3-41  =  100. 

It  fuses  B.B.  with  intumescence,  and  gelatinizes  in  cold  acids.  Oocurs  with  sloanite  in  ^ 
gabbro  rosso  of  Tuscany.    Named  after  Sign.  Schneider,  director  of  the  mine  of  Mount  Catini 

Caporciamte  Savi  (Mem.  cost  fis.  Toscana,  ii.  53).  Has  been  referred  to  laumontite.  )^'' 
described  by  Meneghini  us  resembling  heulandite  and  near  it  in  its  angles,  affording  (see  t'l'' 
p.  444)  2-t  A  -2-i=  131",  2-i  A  /=150'',  with  cleavage  parallel  to  i-i  very  easy,  and  aiso  paralle.  t 
2-t;  easy  parallel  to  -2-i;  faces  2-i  minutely  striated ;  also  in  twins;  also  imperfectly  radiate' 
foliaoeous.    H.=2*5;  G.= 2*470;  color  flesh-red ;  lustre  pearly. 

COMP.— Ca'Si*4-3  Al  Si*  +  9ft,  Ramm.,  and  near  laumontite  =:SUica  63-0,  ilandna  22*7,  li» 
12-4,  water  11-9=100.  Analyses:  1,  Anderson  (Ed.  PhiL  J.,  1842,  21);  2,  Bechi  (Am.  J.  Sd 
XL  xiy.  62) : 


Si 

^ 

3Pe 

Oa 

6g 

^a 

ft 

fi 

1. 

62*8 

21-7 

0-1 

11-3 

0-4 

02 

1*1 

131= 100-7  ArdjenoB. 

2. 

52-02 

22-83 

..1- 

9-68 

1-11 

0-26 

vn 

13-17-100-17  B«chL 
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B.B.  fuses  to  a  white  enamel  without  intumescence.  Dissolyes  easflj  in  acids,  and  fonns  a 
jelly  even  in  the  cold.  Occurs  in  geodes  with  caloite  in  the  gabbro  rosso  of  Monte  de  Capordano 
at  rimprnneta,  and  other  places  in  Tuscany.    It  is  sometimes  accompanied  by  native  copper. 

348A.  LEONHABDITS  Bhnn{Fogg.^  lix.  336, 1843).  Near  laumontite,  and  probably  that  spedes 

Monoclinic.  /A  /=83'  30 ,  and  96^  30;  0  A  /=1I4'.  Cleavage  parallel  with  /  very  perfect, 
basal  imperfect.    Also  columnar  and  granular. 

H.= 3—8*5.  G.=2*25.  Lustre  of  deavage-face  pearly,  elsewhere  vitreous.  White,  sometimes 
yellowish,  seldom  browuish.     Subtranslucent    Usually  whitens  on  exposure  like  laiunontite. 

Analyses:  1,  Delff^  (Pogg.,  lix.  336,  339);  2,  Babo  (ib.);  3,  4^  G.  0.  Barnes  (Am.  J.  BcL,  U.  xv. 
440): 

Si  ^  Oa  10. 


1. 

Schemnitz 

56-128 

22-980 

9-251 

11-641  =  100  Delffs. 

2. 

(( 

55-00 

24-86 

10-50 

12-30=102-16  Baba 

3. 

Copper  Falls 

55-96 

2104 

10-49 

11-93=99*42  Barnes. 

4. 

44                  (i 

5504 

22-34 

10-64 

11-93=99-95  Barnes. 

These  results  afford  the  following  0.  ratios  for  ft,  fi.  Si,  fi:  (I)  1  :  4  :  IH  :  H;  (2)  1  :  4: 
10  :  3^ ;  (3,  4)  1  :  3|  :  10  :  3|.  Delffs'  analysis  was  made  afler  drying  the  mineral  at  100**  C; 
dried  at  the  ordinary  temperature  it  gave  13-547  —  13*807  water,  which  corresponds  to  the  above 
formula.    B.B.  exfoliates,  froths,  and  easily  melts  to  an  enamel    Dissolves  in  acids. 

From  a  trachytic  rock  at  Schemnitz  in  lluugary ;  at  Pfitsch  in  an  earthy  chlorite,  and  near 
Predazzo  in  the  Fleims  Valley,  Tyrol,  in  a  melaphyre.  Also  at  Copper  Falls,  Lake  Superior 
region,  a  variety  which  alters  but  little  on  exposure. 

Lewiustein  has  analyzed  two  altered  specimens  from  the  copper  mines  of  Lake  Superior  (ZS. 
Ch.  u.  Pharm.  1860,  11),  one  (A)  containing  76  p.  c.  of  the  mineral,  the  other  (B)  81*61  p.  a,  the 
rest  impurity ;  A,  of  a  brownish-red  color,  and  B,  greenish,  afforded,  impurity  excluded : 


Si 

?tl 

Pe 

Mg 

Ca 

^a 

a 

fi[ 

A. 

57-92 

10-19 

1-19 

1*13 

4-59 

1-14 

2-58 

21-26=100. 

B. 

66-21 

22-58 

2-56 

1-31 

0-98 

345 

3-41 

10-61=100. 

A  gives  nearly  the  0.  ratio  1:2:12:8;  and  B,  1 :  5  :  13  :  4*3. 

344.  OATAPLXnmi.    Katapleiit  Weibye  A  Sjdgren,  Fogg.,  Ixxix.  299,  1850. 

Hexagonal.  In  thin  tabular  hexagonal  prisms,  with  the  basal  edges  re- 
placed by  the  planes  1,  2, 4;  Oa  1=142**  4^  0  A  2=122°  40',  0  A  4=107° 
47'.     Cleavage :  lateral  (/)  perfect ;  2,  distinct.     Also  massive. 

H.  near  6.  G.— 2*8.  Lustre  nearly  dull,  weak  vitreous  on  surface  of 
fracture.     Color  light  yellowish-brown.     Streak  isabella-yellow.     Opaque. 

Oomp.— 0.  ratio  for  ft,  fi.  Si,  fi=l :  2  :  6  :  2;  for  ft+fi,  Si,  fi[=l :  2 :  fj  whenoe  the  fi» 
mula  (i  fl'+ i  2r)  Si*-+- 1^  H.    Analyses  by  Sjogren  (La): 

§i  2a  ^         -&&         Oa         9e         ^ 

1.  46-83         29*81         0*46         1083         8*61         0-68         8-66=101*02. 

2.  46*52         29-33         1*40         10*06        4*66         0-49        9-06=101-61. 

Pyr.,  etc. — In  the  closed  tube  yields  water.  B.B.  in  the  platinum  forceps  fhses  at  3  to  a  white 
enamel ;  with  borax  a  clear  colorless  glass.  Easily  soluble  in  muriatic  acid  without  gelatinizing ; 
the  dilute  acid  solution  t!olors  turmeric  paper  orange-yellow  (reaction  for  zirconia). 

Obs. — From  the  island  Lamoe  near  Brevig,  Norway,  along  with  zircon,  leucophanite,  mosan- 
drite,  and  tritomite.  ^ 

On  the  crystallization  see  H.  Dauber,  Pogg.,  xdL  239. 

345.  DIOPTASE.  Achirit  R  F.  J.  ffermann,  1788,  N.  Act  Petrop.,  ziii.  389,  1802.  Erne* 
raudme  Delameth.,  T.  T.,  iL  230,  1797.  Kupfer-Schmaragd  TF«n».,  1800,  Ludwig,  L  63,  238,  1803. 
Dioptase  JET,  Tr.,  iil  1801.    Emerald-C!opper  Jamesotk    Smaragdo-Ohaldt  Mohs,,  Gundr.,  1824. 

26 
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RhombohedraL    R  A  5=126* 


884 


888 


24' ;  On  i?=148°  38' ;  a==0-5281. 
Observed  planes :  rbombohedral,  1  {BS^ 
2,  -2;  hemi-scalenohedral  on  three  al- 
ternate edges,  as  in  the  figure,  with  also 
2* ;  also  1  ;  .prismatic,  t-2,  i-J,  t-|^,  t-f , 
the  last  three  hemihedral. 


0  A  2=129^  21' 
i%  A  i-2=120 
2  A  2=95  64 
2  A  i-2=132  3 
2'Ai.2=151 


i-\  A  i-2=166^  44' 
ir\  A  t-2=169  6 
r  A  1-2=146  36 
-2  A  5=137  57 

t-2A5=126  48 


vitreous.     Color  emerald-green. 


Cleavage:  R  perfect.     Twins:  compo- 
sition-face R,    Also  massive. 

H.=5.     G.= 3-278 -3-348.     Lustre 
Streak  green.     Transparent — subtrans- 

lucent.     Fracture  conchoicfal,  uneven.    Brittle.     Double  refraction  strong, 

positive. 

Oomp.— 0.  ratio  for  Cu,  Si,  fi=l :  2  :  1;  On  Si +  fi= Silica  88-2,  oxyd  of  copper  60*4,  water 
11*4=100.  Analyses:  1,  2,  Hess  (Pogg.,  xvl  360);  3,  4,  Damour  (Ann.  Ch.  Phys.,  IIL  x. 
485); 


1. 
2. 
3. 

4. 


Si 

36-60 
36-85 
36-47 
38-93 


Cu 

48-89 
45-10 
60-10 
49-51 


12-29,  ^e  2-00=99-T8  Hess. 
11-52,  3tl  2-36,  Ca  3-38,  Mg  0-22=99-43  Hess. 
11-40,  Fe  0-42,  Ca  C  0-36=98-'?4  Damour. 
11-27=99-71  Damour. 


•.,  etc. — Like  chrysocolla,  but  gelatinizes  with  muriatic  acid. 

Obs. — Dioptaso  occurs  disposed  in  well  defined  crystals  and  amorphous  on  quartz,  occupying 
seams  in  a  compact  limestone  west  of  tlie  lull  of  Altyn-Tuboh  iu  the  Kirghpse  Steppes.  Also  re- 
ported as  fouud  in  the  Duchy  of  Nassau,  between  OVjerlahnstein  and  Braubacli. 

Breithaupt  found  for  the  ancrle  RaR  125®  55';  and  Kokscharof,  after  careful  measurement, 
adopts  this  value  (Bull.  Ac.  St.  Pet.,  ix  240). 

Named  by  Ilaiiy  dioptase^  from  ^in,  Oirongh,  and  Srrroijai,  to  see,  because  the  cleavage  directions 
were  distinguishable  on  looking  through  the  crystal. 

Named  Achirite  after  Achir  Mahmed,  a  Bucharian  merchant,  living  at  the  fortress  of  Semipa- 
latna  on  the  Irtish,  who  had  procured  it  in  the  region  where  it  occurred,  and  who  furnished  the 
specimens  that  were  taken  in  1785  by  Mr.  Bogdanof  to  St.  Petersburg.  Although  first  named 
by  Hermaun,  his  description  was  not  given  to  the  St.  Petersburg  Academy  before  1800,  and  the 
volume  containing  it  was  not  published  untU  1802,  a  year  after  the  appearance  of  Haiiy's  work. 


346.  CHRYSOCOLLA.  ChrysocoUa  pt.  Theophr.,  Diosc.j  Plin.  ChrysocoUa  pt.,  Caeruleum  pt. 
Gtrm.  Bcrggriin,  Agric.,  Foss.,  1546.  C;eruleum  montanum  pt.  Wall.,  Min.,  280,  1747;  C. 
montanum,  Viride  montanum  pt,  CronsL,  Min.,  172,  1758.  Mountain  Blue  and  Mountain 
Green  pt.  Bleu  de  Montague,  Vert  de  Montague,  Bleu  do  Cuivre,  Vert  de  Cuivre,  Fr.  Kup- 
forgrun  Wem.,  Bergra.  J.,  382,  1789;  Karst,  Tab.,  46,  1800,  02,  1808.  Cuivre  carbonate  vert- 
pulverulent,  H.,  Tr.,  1801;  TabL,  1809.  Kieselkupfer  ^/a;)r.,«7  Beitr.,  iv.  86,  1807.  Vert  dc 
Cuivre,  Chrysocolle,  Brochant,  Min.,  ii.  20.S,  1808.  Kieselmalachit  Eausm.,  Handb.,  1813.  Kiesel- 
kupfer Leonh.,  Handb.,  1821.  C.  hydrosiliceux  ff.  Cuivre  hydrat*^  silicifere,  Hydrophane  cu!- 
vreux,  Fr.  Somervillite  (fr.  N.  J.)  Dufr,  Min.,  iii.  147,  1847.  Dillenburgite.  Kupferpeohcr^pt 
Hoffra.  Min.,  iiL  b,  103,  1816;  Hepatincrz  Breith.,  Char.,  224,  1832;  Pechkupfer  llatism^ 
Handb.,  372,  1847.  Llanca  Chilian  Miners.  Demidovit  N.  Kordensk.,  Bull  Soc  Nat  Mosoou, 
xiix.  128,  1856.    Asperolite  fferm.,  ib.,  xxxix.  68,  1866. 
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Cryptocrystalline  ;  often  opal-like  or  enamel-like  in  texture ;  eurthj. 
Incrusting,  or  filling  seams.     Sometimes  botryoidal. 

H.=2— 4.  G.=2— 2*238.  Lustre  vitreous,  shining,  earthy.  Color 
mountain-green,  bluish-green,  passing  into  sky-blue  and  turquois-blue ; 
brown  to  black  when  impure.  Streak,  when  pure,  white.  Translucent — 
opaque.    Fracture  conchoidal.    Rather  sectile ;  translucent  varieties  brittle. 

Comp. — Composition  varies  much  through  impurities^  as  with  other  amorphous  substances, 
resulting  from  the  alteration.  As  the  silica  has  been  derived  from  the  decomposition  of  other 
silicates,  it  is  natural  that  an  excess  should  appear  in  many  analyses. 

True  chrysocolla  appears  to  correspond  to  the  0.  ratio  for  Cu,  Si,  iGC,  1:2:  2=Cu§i-|-2  £[ 
=SiUca  34*2,  oxjd  of  copper  453,  water  20'5=10O,  the  water  being  double  that  of  dioptase.  But 
some  analyses  afford  1  :  2  :  3=Cu  ^i-|-3  fl:  (anaL  13),  and  1  :  2  :  4=Cu  Si+£[  (anal.  11). 

Impure  chrysocolla  may  contain,  besides  free  silic^  black  oxyd  of  copper,  oxyd  of  iron  (or 
limonite),  and  oxyd  of  manganese ;  and  consequently  vary  in  color  from  bluish-green  to  brown  and 
black,  the  last  especially  when  oxyd  of  manganese  or  of  copper  is  present.  Other  kinds  are  impure 
with  carbonate  or  sulphate  of  copper ;  aud  others  with  oxyds  of  lead,  antimony,  arsenic,  etc. 

Analyses :  1,  v.  Kobell  (Pogg ,  xviii.  254) ;  2-4,  Berthier  (L  a) ;  5,  Bowen  (Am.  J.  Sci.,  viii.  18) ;  6, 
Beck  (Am.  J.  Sci.,  ixxvl  111);  7,  Scheerer  (Pogg.,  Ixv.  289);  8,  C.  T.  Jackson  (This  Min.,  520, 
1850);  9,  Joy  (Ann.  Lye.  N.  Y.,  vilL  120);  10,  Rammelsberg  (J.  pr.  Ch.,  Iv.  488,  Pogg.,  Iixxv. 
300);  11,  Norden8ki61d'(Kamm.  Min.  Ch.,  552);  12,  J.  L.  Smith  (Gilliss's  Exped.,  ii  92);  1.*^  F. 
Field  (PhiL  Mag.,  IV.  xxii.  8G1) ;  14,  Kittredge  (Pogg.,  Ixixv.  300) ;  15,  Domeyko  (Min.,  146,  1845): 


1.  Bogoslovsk 

2.  " 
Canaveilles,  Pyr. 
Somerville,  N.  J. 


u 


3. 
4. 
5. 
6. 

7. 

8. 

9. 

1«>.  Lake  Superior 
11.  Nischne  Tagilsk 
li.  Chili 

13.  Coquimbo 

14.  Chili 


Franklin,  N.  J. 
Arendal,  Norway 
Copper  Harbor 


<( 


15. 


ti 


hJu-gn, 


Si 

36-54 

35-0 

2«-0 

85-4 

37-25 

40*00 

35-14 

87-85 

32-00 

32-55 

31-45 

31-35 

2821 

40-09 

52-2 

A  L0S6 


Cu 

40-00 

39-9 

41-8 

35-1 

45-17 

'42-60 
4307 
27-97 
32-75 
42-32 
37-31 
42-51 
39-50 
27-97 
29-5 

Included. 


it       Pe 


20-20 

21-0 

23-5 

28-5 

17-00 

16-00* 

20-36 

20-00 

2«-50 

20-68 

31-18 

2162 

24-52 

24-73  F 

16-7 


1-00 

3-0, 

2-5. 


,  gangue 


It 


2-10=99-84  KobelL 
1-1  =  100  Berthier. 
2-5,  C  3-7  =  100  Berthier. 

— ,       '•  1-0=100  Berthier 

=99-42  Bowen. 

1-40=100  Beck. 

,  Pe,  Xl,  Oa,  K:  1-09=99-66  Scheerer. 

8-90,  *1  4-8=99-55  0.  T.  Jackson. 

7-75*»=9900  Joy. 

l•63^  Ca  1-76,  Mg  1-06=100  Ramm. 

0-40  =  100-34  NordenskiOld. 

1-97,  *1  2-83=100-28  Smith. 

2-80,  *l  4-97  =  100  Field. 

4-94,  Oa  1-49,  ISlg  0-78=100  Kittredge. 

1-2=99-6  Domeyko. 
b  with  some  AP  0». 


The  mineral  from  Somerville,  N.  J.,  as  described  by  Berthier  (Ann.  Ch.  Phys.,  li.  395),  is  of  three 
varieties:  (1)  a  thin,  green,  transparent  incrustration ;  (2)  a  bluish-green  earthy  mineral,  very 
tender  and  light,  becoming  transparent,  like  hydrophane,  in  water;  and  (3)  a  pale  greenish-bluo 
massive  material,  hard  enough  t#  scratch  glass,  and  to  be  polished  for  jewelry ;  and  lie  observes 
that  the  chrysocolla  is  nearly  pure  in  the  first,  but  is  mixed  with  opal-suica  in  much  of  the 
second  kind,  and  with  opal-silica  and  ordinary  silica  in  the  last  Berthiers  analysis  (No.  4  above) 
was  made  on  a  specimen  of  the  second  kind,  and  according  to  him  probably  contained  8  p.  c. 
of  opal-silica  in  a  state  of  mixture.  Berthier,  allowing  for  8  p.  a  of  free  siHca  in  this  analysis,  sug- 
gests that  the  composition  may  be  Ou  Si-i-4  H,  while  Bowen's  earlier  analysis  (5)  gives  Cu  Si-t- 
2  ll.  Berthiers  mineral  has  been  named  (without  sufficient  reason)  SoinerviUite^  and  the 
analysis  has  generally  been  taken  as  expressing  directly  his  view  of  the  composition.  Berthier 
gives  an  analysis  also  of  the  hard  chrysocolla  of  Somerville  {third  kind)  to  show  that  there  is  in 
these  ores  free  silica.  He  obtained  (1.  c.)  SiUca  28  9,  oxyd  of  copper  6-1,  water  6-7,  oxyd  of  iron 
0*4,  silica  soluble  in  the  alkalies  57-9  =  100. 

The  specimen  for  No.  1 3  had  a  fine  turquois-blue  color,  and  was  from  Tambillos  near  Coquimbo. 

Demidoffiie  occurs  at  Tagilsk,  Urals,  in  mammillated  crusts  of  a  sky-blue  color,  and  afforded  N. 
Nordenskiold  (1.  c.)  Si  31-55,  ^^1  053,  Cu  33-14,  Mg  3-15,  fi  28-03,  'P  [10-22]  =  100. 

Hermann  has  given  (1.  c.)  the  name  Asperolite  to  an  amorphous  mineral  from  Tagilsk,  Russia.  It 
occurs  in  reniforra  masses  of  the  size  of  the  fist,  of  a  bluish-green  color,  conchoidal  fracture, 
smooth  and  lustrous.  Brittle.,  II.  =  2-5;  G.= 2-306.  Analysis  afforded  him  Si  3194,  Cu  40-$  1, 
fi  27-25  =  100.  0.  ratio  for  K,  Si,  fl=l  :  2  :  3.  He  considers  it  one  of  a  seriQS  of  silicates  ol 
copper,  consisting  of  dioptase,  chrysocolla,  asperoUte,  and  a  mineral  described  by  Nordenskiold, 
containing  respectively  1,  2,  3,  and  4  eq.  £[.    Named  aaptroWe  on  account  ctf  its  great  brittlenesa. 
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The  following  axe  analjset  of  other  impure  Tiriettes ;  1,  Unnumii  (BjvL  tab.  TJebm.,  STft) ;  S, 
Caproth  (Beitr.,  iv.  34);  8,  ThomaoD  (Ifin.,  1 1886);  4,  t.  Kobell  (J.  pr.  Ou,  sondz.  209);  b, 
Damour  (Aim.  d.  M^  IIL  xil) ;  6,  Bammelabeig  (Mhi.  Gh.,  fi52) ;  7,  Bexthier  (Ann.  d.  IC,  IIL  ads 
698);  8,  Domeyko  (Min^  1860, 139);  9,  F.  Held  (PhiL Mag.,  lY.  xzii361);  10^  ll,Domejko9.  &) 


1.  DOlenbnrg 

2.  Turjinsk,  green 

5.  ? 

4.  Tuijinak,  hroum 

6.  '•  " 

6.  Mexico 

7.  ChiU      . 


(I 


a 


8. 
9. 

10.  " 

11.  " 


Si 

40 
26 
25-81 

9*66 
17-96 
27-74 

7-1 
16-00 
18-90 
18*3 
10*36 


40 

50 

54^6 

13-0^ 

12*12 

36-07 

46-8 

26-33 

24-71 

61-2 

75*65 


a 

12 
17 
5-26 
18-00 
20-65 
16-70 
15*0 
15*02 
16-62 
17-1 
12*18 


9e 


0  8=100  nUmami. 

C  7=100  Elaproth. 

C  14-98=100  TbomaoD. 

=99-66  KobelL 

=  101*47  Damonr. 

Ca,  Mg  0-40=98-37  Rammelabety. 

5  lO-l.  gangae  18-5=99  Berthkr. 

Sin  89-80=99*20  Dom^ka 

Un  40-28=99-64  FieUL 

99*5  Domeyka 

Oa  0  40,  Mg  0*88=100  Domeyka. 


.  Koa.  1  to  3  contain  some  carbonate  of  copper ;  and  1  has  been  named  DiBenhuffUe,  Koa^  4  to 
6  are  Kupferpeeherz  (or  Hepatinen\  a  brown  yariety  containing  much  limouite  aa  kapurity;  Ka  t 
contains  *26  p.  c  of  sulphate  of  copper ;  Nos.  8, 9  contain  ozyd  of  manganese,  and  are  black  in  color ; 
Nos.  10,  11  include  black  oxyd  of  copper.  Nos.  7  to  11  are  all  from  the  ylcinitj  of  Ooquimba 
The  cupreous  yariety  abounds  eepecaallj  at  the  Higuera  mines;  and  10  is  from  the  Oortadera 
mine ;  1 1  from  the  Brillador. 

The  chrysocolla  of  Bochlitz,  In  the  Biesengebirge,  afforded  Herter  ft  Forth  (Jahrb.  G.  Rekha.,  z. 
10)  Si  4*2-93—43-48,  Cu  16-11—29-37, 1'b  1-73—6-06,  2n  7*43—0-50,  Oa  2-00—1*54,  Ag  4*46— 
0*83,  £l  5-66—9-85,  Pe  10*07—2-08,  ^  9-28 — 8*61,  and  32  p.  a  of  antimonic  and  arsenio  adds. 

Delesse  finds  some  recent  stalactitic  formations  of  a  bluish- white  color,  occurring  in  the  galleriea 
of  a  copper  mine  in  Tuscany  (Ann.  d.  M.,  IV.  ix.  593X  to  consist  of  Silica  21*08,  alumina  17-83, 
o^d  of  copper  28*37,  water  82*72=100. 

.Pyr.,  etc.— In  the  closed  tube  blackens  and  yields  water.  B.B.  decrepitates,  colors  the  flame 
emerald-green,  but  is  infusible.  With  the  fluxes  gives  the  reactions  for  copper.  With  soda  and 
charcoal  a  globule  of  metallic  copper.    Decomposed  by  acids  witJiout  gelatinisation. 

Obs. — Accompanies  other  copper  ores,  occurring  especially  in  the  upper  part  of  veins. 

Bischof  obsenres  (Lehrb.,  ii.  1885)  that  silicate  of  copper  may  be  formed  through  the  action  of 
an  alkaline^  lime-,  or  magnesia-silicate  on  sulphate  or  nitrate  of  copper  in  solution.  He  also 
shows  that  this  silicate  is  dccoinpoe^d  by  carbonated  waters,  producing  carbonate  of  copper.  The 
alkaline  silicates  are  furnished  by  the  decomposing  granite,  and  the  sulphate  of  copper  by  altered 
pyritous  copper.  BiitL.  Saemann  communicates  to  tlie  author  that  bo  has  seen  specimens  of  chryso- 
colla  from  ChiL',  which  have  in  the  interior  the  tibrous  structure  and  composiiiou  of  pure  mala- 
chite, showing  that  the  whole  was  once  malachite.  The  clirysocolla  analyzed  by  Scheorer  (anaL 
7)  occurs  with  feldspar,  and  is  8uppose<l  to  have  resulted  from  the  action  of  sulphate  of  copper 
on  the  feldspar.  Some  specimen.^  of  the  chrysocolla  are  translucent  and  brittle  on  one  part,  and 
earthy,  like  decomposed  feldspar,  on  the  opposite. 

Found  in  most  copper  mines  in  Cornwall ;  at  Libethen  in  Hungary ;  at  Falkenstein  and  Schwatz 
in  the  Tyrol ;  in  Siberia ;  the  Bannat ;  Thuringia ;  Schneeberg^  Saxony ;  Kupferberg,  Bavaria ; 
South  Australia;  Chili,  etc 

In  Somerville  and  Schuyler's  mines.  New  Jersey,  at  Morgantown,  Pa.,  and  at  Wolcottville, 
Conn.,  chry£OColla  occur*  associated  with  red  copper  ore,  native  copper,  and  green  malachite ;  in 
Pennsylvania,  near  Morgantown,  Berks  Co.;  at  Perkiomen;  at  Cornwall,  Lebanon  Co. ;  also  with 
similar  associated  minerals,  and  with  brown  iron  ore,  in  Nova  Scotia,  at  the  Basin  of  Mines ; 
also  in  Wisconsin  and  Midiigan,  mixed  with  carbonate  of  copper. 

Chrytiocolla  is  from  \uv  o^,  goiiy  and  xtfAAo,  gluej  and  was  the  name  of  a  material  used  in  soldering 
gold.  The  name  is  often  applied  now  to  borax,  which  is  so  employed.  But  much  of  the  ancient 
chnjsocoUa  was  a  green  stone  containing  copper  as  the  coloring  ingredient,  and  the  best,  as  Dios- 
corides  saya,  was  that  which  was  KitTaK6p<»is  irpaal^ovan,  or  of  a  fine  leek-green  or  prase  color;  and 
the  island  of  C'yprus,  which  was  named  from  its  copper  mines,  was  a  prominent  locahty.  Pliny 
says  the  mineral  was  named  after  the  real  chrysocoUa,  because  it  looked  like  it.  It  may  have  in- 
cluded carbonate  of  copper,  as  was  true  to  some  extent  of  the  dtrysocolla  and  mourUain-^reen  of 
the  16th.  17  th,  and  18th  centuries.  The  cceruieum  monianum  of  Wallerius  included  both  chryso* 
colla  and  an  earthy  variety  of  the  carbonate. 


347.  AT.TPITB.    HmeUt  Schmidt^  Pogg.,  Izl  388,  1844.    Alipit  Olock.,  1846. 
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n.=2*5.  G.=1'44:— 146,  Sclimidt.  Color  apple-green.  Not  unctuous. 
Adheres  to  the  tongue. 

Oomp. — 0.  ratio  for  &,  §i,  1^,  1:8:  f,  nearly;  whence  (|£[+|(^ii  Ag))^!,  if  the  water  be 
basic;  according  to  Schmidt  (L  c\  Si  64-63,  Xl  O'SO,  IHi  82-66,  te  I'lS,  Mg  6-89,  Ca  016,  £[  6*23 
=  100. 

From  Silesia. 

Named  from  the  Greek  aXcrr^j,  not  greasy, 

348.  OONARrrB.    Konarit  BreHK,  B.  H.  Ztg.,  zriiL  1,  1869. 

Monoclinic  ?  In  small  grains  and  crystals,  with  perfect  brachydiagonal 
cleavage,  and  supposed  to  be  like  vivianite  in  crystallization. 

H.=:2-5— 3.     G.=2'459— 2-619.     Color  yellowish,  pistachio- and  siskin- 

freen,   olive-green.     Streak  siskin-green.     In- thin   lamelte  translucent, 
ragile. 

Oomp.— O.  ratio  for  ]Si,§i,fl:=l  :  3  :  H,  nearly;  whence  ttfi+fSri)Si-f  ffl,  if  a  third  of  the 
water  be  basic.    Analysis  by  Winkler  (B.  H.  Ztg.,  xziy.  836) : 


Si 
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Fe 

Sri 

Co 

fi 
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43*6 

4-6 

0-8   . 

358 

0-6 

IM 

2*7 

0-8 

<r.=100. 

Oba. — Occurs  at  the  Hanns  George  mine,  at  Bottis,  in  Saxon  Yoigtland,  with  rottisite. 
Named  from  xdvapos^  evergreen. 

349,  PIOROSMINE.    Pikrosmin  Edid^  Hin.  Mohs.,  iii  15*7,  1826. 

Orthorhombic.  Cleavable  massive.  Also  columnar  or  fibrous.  Cleav- 
age :  in  traces,  parallel  to  a  prism  of  117°  49' ;  perfect  parallel  to  i-i,  less 
«o  parallel  to  i-i, 

H.=2'5— 3..  G.=2'66,  cleavable  massive ;  2*596,  columnar.  Lustreof 
cleavage-face  pearly,  elsewhere  vitreous.  Color  greenish-white  ;  also  dark 
green,  gray.  Streak  white.  Subtranslucent^ — opaque.  Odor  bitter  argil- 
laceous when  moistened.  Double  refraction  strong ;  optical  axes  in  the 
columnar  variety  in  a  longitudinal  plane  ;  bisectrix  negative,  normal  to  the 
sides  of  the  columns. 

Oomp.— 0.  ratio  for  ^  §i,  fl:=l  :  2  :  i;  Mg Si +1^= Silica  661,  magnesia  36''?,  water  8-2= 
100.    Analysis  by  Magnus  (Pogg.,  vi  63) : 

Si  64-89    £l  0-79    Fe  1'40     ftn  0*42    %  84*86    iS  7-80=98-16. 

Pyr.,  etc. — In  the  closed  tube  some  ammonia  given  off  with  the  water ;  the  assay  black- 
ens and  has  a  burnt  smell.  B.B.  on  charcoal  whitens  without  fusing.  With  borax  slowly  dis- 
solves to  a  transparent  glass ;  affords  a  glass  with  little  soda,  and  an  inthsible  slag  if  the  soda  be 
increased.     A  pale  and  indistinct  red  with  cobalt  solution. 

Obs. — ^Associated  with  magnetic  iron  ore  at  the  iron  mine  of  Engelsberg,  near  Pressnitz  in  Bo- 
hemia.   The  fibrous  variety  resembles  asbestus.  • 

Named  from  TTtKodq^  litter^  and  ^w/i  ,  odor. 

Haidinger  instituted  the  species  on  the  physical  characters  and  deavage  of  the  massive  and 
fibrous  mineral  without  a  knowledge  of  the  chemi(»l  composition ;  and  he  suggests  that  much  of 
conmion  asbestus  may  belong  to  it 

The  talcose  or  chloritic  schist  of  Greiner  in  Tyrol,  and  the  limestone  of  the  vicinity  of  Waldheim, 
Saxony,  are  reported  as  other  localities.  Desdoizeaux  obtained  the  above  optical  characters  fron 
the  Pressnitz  mineral,  and  also  from  another  fh)m  Zermatt 


360.  8PADAITE.     V.  Kdbell,  Gel  An&,  MOncheD,  zvii  946,  1843,  J.  pr.  Ch.,  zzz.  467. 

Massive,  amorphous. 
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H.=2-5.  Lustre  a  little  pearly  or  greasy.    TranslnceDt.     Color  reddisiij^. 
approaching  flesh-red.     Fracture  imperfect  conchoidal  and  splintery. 

Oomp.— 0.  ratio  for  It,  Si,  £C=5  :  12  :  4;  whence,  if  a  fourth  of  the  water  ia  baaic^  ((fig+ 
fl:)  Si+i  fl:.    Analysis  by  v.  Kobell : 

Si  56-00        Xl  0-66        fe  0-66        Mg  30*67        fi  ll-34=99-38. 

Pyr.,  etc. — In  the  closed  tube  jrields  much  water  and  becomes  gray.    B.B.  melta  to  a 
enamel     Dissolves  in  concentrated  muriatic  add,  the  silica  easily  gelatinudng. 

Obs. — From  Capo  di  Bove,  near  Borne,  filing  the  spaces  among  crystala  of  woUaatODlte,  in  leu-, 
dtic  lava. 

Named  after  Sign.  Medici  Spada. 

QuiNCiTE. — The  quincik  of  Berthier  is  in  light  carmine-red  partides  diaaeminated  throQg^  ■ 
limestone  deposit. 

Comp, — Silica  54,  magnesia  19,  protoxyd  of  iron  8,  water  17=98.  From  near  the  Tillage 
Quincy,  France.  Strong  concentrated  adds  dissolve  the  magnesia  and  iron,  and  leave  the  aS 
in  a  gelatinous  state.    The  color  is  attributed  to  organic  matter. 

351.  PyRALLOLITE  pt      352.  PlOBOPHTLL.      353.  Trayebselutb.      364.  FHKABUnDm.     »^_r= 
Stbakonitzite.    356.  Moneaditb. 

These  are  names  of  pyroxene  in  different  stages  of  alteratior^  between  true  pyroxene  and  ei 
serpentine  or  steatite.    For  analyses  and  descriptions,  see  imder  that  spedes  (p.  221). 

367.  NEOLrm.    Neolit  Scheerer,  Fogg.,  IxzL  285,  1847. 

In  silky  fibres  stellately  grouped  ;  also  massive. 
H.=l— 2.      G.=2'77,   after  drjing.      Color  green.    Lnstre  silky 
earthy. 

Oomp.— 0.  ratio  for  ft,  S,  §i,  fi:  about  3  : 1  :  6  :  H;  whence  the  formula  }([g§i+i]S[+iSi 
]^'].  Perhaps  (1^',  fi,  £[*)  Si'.  As  the  mineral  is  formed  through  the  agency  of  infiltrating  waters 
through  rocks  containing  magnesia,  it  is  not  safe  to  assume  that  there  are  no'impuritiea  present 
Analyses:  1-3,  Scheerer  (Pogg.,  Ixxxiv.  373);  4,  Richter  (ib): 


§i 

*1         *e 

Mn 

Sig 

Ca 

tL 

1.  Arendal 

52-28 

7-33      3-79 

0-89 

31-24 

0-28 

404=99-86. 

2. 

47-35 

10-27       7-92 

2-64 

24-73 

6*28=99-19. 

3.  Eisenach 

51-35 

9-02       0-79 

80-19 

1-98 

6-50=99-78. 

4. 

51-44 

8-79  FeO-88 

31-11 

200 

6-50=100-72 

Obs. — Occurs  in  the  iron  mines  of  Arendal,  and  in  cavities  in  basalt  near  EisenadL  Also 
compact  massive  and  earthy  in  fissures  at  Bochlitz  in  the  Riesengebirge,  Bohemia,  of  a  pis- 
tachio-green color,  or  brownish ;  G.= 2-625  to  2-837.  Herter  &  Forth  (J^b.  Q-.  Reicha,  x.  19) 
observe  that  this  variety  contains  oxyd  of  zinc,  oxyd  of  irou,  lime,  alumina^  and  copper,  aa  im« 

purities. 
Named  from  vlo^^  new,  and  Aid>f,  stone, 

358.  PAUGORSKITK    Pahgorskit  T.  v.  Ssaftschenkof,  Verh.  Mm.  St  Pet,  1862,  102. 
Fibrous.    Soft,  but  tough,  and  hence  with  great  difficulty  pulverized.    G.=2-217.    Oolor  white. 

COMP. — 0.  ratio  for  It,  fi,  Si,  ]9[,  after  exdading  8^  p.  c.  of  what  is  called  hygroaoopio  water, 
1:2-5:8:3. 

Analysis  by  Ssaftschenkof  Q.  c):  Si  52-18,  Xl  18-32,  jSlg  819,  Ca  0-59,  fi  12-04  hygroaa  water 
8-46=99-84.    B.B.  mfusible.    Not  acted  on  by  the  acids. 

From  the  Permian  mining  district  of  the  Ural,  "  in  der  Paligorischen  Diatanx "  of  the  aecond 
mine  on  the  river  Popovka.    Probably  an  altered  asbestus. 

o59.  Xtlotilb  Glocker,  Synopsis,  97,  1847  {Bergholz,  of  Sterzing,  and  ^o/aeufteffO,  approadiea 
the  a>.>ove  in  constitution,  but  is  probably  only  an  altered  asbestus.  It  occurs  deUcately  fibrous ; 
glimmering  in  lustre ;  wood-brown,  light  or  dark,  and  also  green  in  color;  with  Q-.=:2-4 — 2*46  for 
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the  brown,  and  2*56  for  the  greenish,  Kenngott    Thaulow  obtained  (Pogg.,  xll  635)  Si  55*68,  Xl 
004,  Fe  19-44,  iJig  16'50,  Ca  O'lO,  fl  10 27=79*93.   Von  Hauer finds (Sitz.  Wien.  Akad.,  xl  388): 
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44-31 
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8-73 

8-90 

2*27 

21*57 

2. 

45*53 

18-03 

3-36 
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47*96 
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1-87 

12-37 

ir. 

2164 

Of  the  water  in  the  ana^es,  9*20,  7*90,  and  8*13  p.  c.  passed  oflFat  100°  C. ;  and,  excluding  the 
mean  of  these  determinations,  reduces  the  mean  of  the  above  results  to  Si  5043,  Fe  18*97,  ]^e 
3-28,  Ag  11-82,  Oa  0*85,  ti  14  63=99*98. 

Kenngott  considers  it  as  probably  altered  chrysotile. 

Xylite  of  Hermann  is  also  probably  only  a  hydrous  asbestus.  It  has  a  brown  color  and  asbesti- 
form  structure.  Hermann  obtained  (J.  pr.  Oh.,  xxxiv.  180,  1845),  Si  44-06,  Fe  37*84,  Ca  6*68,  Mg 
5*42,  Ou  1-36,  fl  4-70=99-96.     H.=3.     G.=2*935. 

360.  ANTHOSIDERITB.    ffaugnL,  Gel  Anz.  Gott,  281,  1841. 

In  tufts  of  a  fibrous  structure,  and  sometimes  collected  into  feathery 
flowers.     Resembles  cacoxene. 

II. =6*5.  G.=3.  Lustre  silky,  a  little  chatoyant  on  a  fresh  fracture. 
Color  ochre-yellow  and  yellowish-brown,  somewhat  grayish,  rarely  white. 
Powder  brown  to  colorless.  Opaque  or  slightly  suotranslucent.  Gives 
sparks  with  a  steel.     Tough. 

Oomp.— Pe'  Si*  +  2  fl:=Silica  60*3,  sesquioxyd  of  iron  35-7,  water  4*0= 100.  Analysis  by  Schne- 
dermann  (1.  c.,  and  Pogg.,  lil  292)  of  the  yellow  variety  (mean  of  two  results):  Si  60*08,  Fe 
34  99,  fi  3-59 =98-66.     If  the  water  is  basic,  the  0.  ratio  is  1  :  2J. 

Pyr.,  etc. — B.B.  becomes  reddish-brown,  then  black,  and  fuses  with  difficulty  to  a  black 
magnetic  slag.     Decomposed  by  muriatic  acid. 

Obs. — From  Antonio  Pereira,  in  the  province  Minas  Gtoraes,  Brazil,  where  it  is  intimately 
associated  with  magnetic  iron.    Named  from  ivOjSj  flower^  and  ffiSnpof,  iron. 
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361.  OATiATVflNB.  Oadmia  pt  FHn,^  zxziy.  2;  Agric.  Fobs.,  256,  1546.  Lapis  calaminaris. 
Germ.  Galmei  pt.  Agric^  Intcrpr.,  1 546.  Gallmeja  pt.,  Lapis  calaminaris  pt,  Oadmia  offidu.  pt., 
WaU.j  Min.,  247,  1747 ;  Zincum  naturale  calciforme  pt,  Galmeja,  Lapis  calaminaris  pt,  Cronst, 
197,  1758.  Calamine  pt  Fr,  Trl.  Wall,  i.  447,  1753.  Zincum  spatosum  dnereum  compactum 
electricum,  ib.  flavescens  drusicum  (fr.  Oarinthia),  v.  Bom,  Lithoph.,  I  132,  1772.  Calamine  pt. 
Mine  de  Zinc  vitriforme  (with  figs.)  de  Lisle,  Crist,  329, 1772,  iiL  81,  1783;  Kieselerde,  Zinkoxyd 
(fr.  Derbyshire),  Klapr.,  Crell's  Ann.,  i.  S91,  1788.  Gahnei  pt  KarsL,  Tab.,  24,  1791.  Zinc 
oxyd6  pt  jy.,  Tr.,  iv.  1801.'  Electric  Calamine,  Silicate  of  Zinc,  Smiihsan,  PhiL  Trans.,  1803. 
Zinc  Calamine  Brongn.,  Min.,  il  136,  1807.  Ziukglaserz  Karst^  Tab.,  70,  100,  1808.  Zinkkieselerz, 
Kieselzinkerz,  Eieselzinkspath,  Kiesclgalmey,  Gemu  Siliceous  Oxyd  of  Zinc.  Zinc  oxyd^  sili- 
cif^re  H.  Calamine  Beud,,  Min.,  ii,  190,  1832.  Smithsonite  J*.  <£;  if ,  Min.,  1852  [not  Smithson* 
ite  Beud.\     Hemimorphit  Kenng.,  Min,,  67,  1853.     Wagit  Radoszkavski,  C.  It,  liiiv  107,  1862. 

Orthorhombic  ;  hemimorphic-hemihedral.  /A/==104°  13',  6^  A  1-1= 
148°  31' ;  a:b:  c=0-6124  :  1  :  1-2850.  Observed  planes  :  O ;  vertical,  /, 
i-i,  i-i,  i-f ,  i-2,  i-3,  i-6 ;  domes,  ^i,  1-t,  f-t,  -J-l,  2-t,  3-?,  6-t,  7-t ;  ft,  ^I,  ^i,  1-i, 
2-i,  3-z ;  octahedral,  f,  |,  1 ;  3-|,  2-2,  4-4,  |-5,  f 4,  2-6,  f-T,  fT ;  2-2,  3^,  4-|. 


COWFOUNDB. 
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0  A  2-1=129°  W 
OA3-i=llS34 

0  A  |-i=l(;2  59 
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i-S  At-J.  ov.  i-i,=114  50 

/A  ('-1=127  54 
i-S  A  1^1=147  17 
i-3  A  t-i=166  49 


Twins.     Cleavage :  f,  perfect ;  0,  in  traces.     Also  e 
Bctitic,  mainmiUated,  botryoidal,  aod  fibrous  forms ; 
massive  and  granlilar. 

H.=i4-5— 5,  the  latter  when  cr>-Bt!illiied.    G.=3-16— 3-»,   I 
^*"-^  3-43— 3-49,  from  Altenberg.     Lustre  vitreous,  Oanbpearly, 

sometimes  adamantine.  Color  white;  eometimea  with  a  delicate  bluiBli 
or  greenish  shade  ;  also  yellowish  to  brown.  Streak  white.  Transparent 
—translucent.  Fracture*  uneven.  Brittle.  Pjroelectric.  Double  refrac- 
tion strong ;  optic-axial  plane  4*  j  divei^ence  81" — 82^°  for  the  red  rays ; 
bisectrix  positive,  normal  to  0. 

Vax. — 1.  Oriinary.  (a)  In  cryitsU.  MesBurod  inglw:  7aW=128°  t',  Bcbraut  givuiB 
/A/=103'BI';  /At4=lSl°  13',  Sohnuif;  f.SAt-I=H'I"  38',  Hwieiiberg;  0A1^=U8"SI, 
Dauber,  148°  89',  Sohr.i  0/\  B-I=11B°  8D',  Dauber,  118°  40'  Schr. ;  Oa  l-i-lW  31,  I>BUb, 
1C4°  !7','Schr.  (bf  Mammillarf  or  BUJsctilic  Ic)  Uasslre;  ofiea  cellular.  Wagitt  'a  a  concre- 
tionnry  liftht-bliie  to  ([reeu  oslamuie  from  Nijui  Jagurt  in  the  Ural;  G-,  =  2'107. 

2.  CarbimalML  SuIliTau  has  degcribed  (Duhliu  Q.  J.  Sti,  IBSS,  iL  ISO)  a  variety  of  eslaminB 
rroDl  the  Dolores  miae  in  the  province  of  Santander,  Spoia,  ocearring  in  oooi^otric  pUolitio  masgee, 
freqaeotlj'  conUininf;  a  BcniilraDduccnt,  opaUlike  uudeus.  This  mineriil,  prodaced  from  tho  bj- 
droua carbonate  by  the  bpHoo  ofBilicatciI  waten'.  contains  trom  IS  to  ~2ii  per  oent  oi\car1>anute  of 
line;  Q.^U'SS— K-G».    BdUItqu'b  paper  i»  one  of  much  iuteresi. 

3.  ATgiUaaoiu.  Anodmr  calamine  from  Spain,  aimlTKed  hy  ScliOiiichen  (B.  H.  Zlf.,  ixii.  163), 
(MDtainsSn  to2Qp.  c.  ofDluntiua,  with  S 1  n  p.  c  of  aaicn,  21  to  2S'&  p.  c  of  oif  d  of  Einc  and  1 8  to 
2Uofwater;  and  ia  appareutlv  calamino  mixed  with  clay.  It  occurs  massive ;  color  at  flrst  white, 
changing  in  tlie  air  to  violet,  browo,  aitd  flnaliy  hltiflt;  transparent  on  the  edges  ;   feel  sonpy. 

Odmp.—0.  ratio  for  6,  S^  fl  =  l  :  1  :  J  ;  2n"j;i +  n=Si!ira  ^f.-n,  oijd  of  a* 
T^ino.   Perhaps  in  some,  or  all  cases,  ooe-tiiird  nio  .......  .^     . 

tiDC  KSe,  water  9'7  =  I0O. 

AnnlTscs:  1,  Smithson  (Nicholson'i  Jonrn.,  vL  78);  2,  8,  Monheim  (J.  pr,  Ch.,  xlii.  31B);  4, 
Beneliua  (Ak.  H.  Stockh.,  1819,  141);  S,  Betthier  (J.  d.  H.,  uviiL  311);  6,  ThomsoD  ( FhiL  Mag^ 
1840);  1,  9,  Hermann  (J.  pr.  Ch.,  zxiiiL  98);  8,  E.  Schmidt  (J.  pr.  Ch.,  IL  297);  10,  C,  Schnabel 
(PoBg.,  cv.  144);  11,  RadoBzkoTBki  (L  a): 


a  2f.-ii,  oiyd  of  zinc  >>7'5,  water  7-5 
ir2u'ai  +  lin  =  aiiicu  21--I,  oijd  of 


4-4=97-7  Smilhaon. 

1-58,  Fe  0-68,  C  0'3B  =  100-97  Uonheini. 

1-49,  Fe  0-22,  C  0Sl=99-27  Monheim. 

7 -40  =  100  Beraelius. 
lO-O  =  100  Benhier. 
10-8  =  I  GO'S  Thomson. 

S-07,  I>b  3-70=  100  Hermann. 

8-38  =  100  Hermann. 

7-Oa  Fe  0-72,0  l-02=99es  Schmidt. 

8-34,  Xl,  Pe  1-08,  P  lr.  =  99'41  SchnabeL 

4-70,  Ca  1-66,  Cu,  te  fc-.=»91B  Eadoaz. 

The  magile  givea  the  O,  ratto  1:1;}, 

Pyr.,  etc — In  the  cloud  Cube  decrepitates,  whitens,  and  ^vea  off  water.  B.B.  almost  iatoti- 
hie  IF.  =  6);  moistened  with  cobalt  solution  gives  a  green  color  when  heated.  Oa  charcoal  with 
soda  givcB  a  coating;  which  la  yellow  while  hot,  and  white  on  oooling.  Uoistened  with  cobalt  solu- 
tion, and  heated  in  O.F.,  this  coating  auumes  a  bright  green  color.  Oelatiultee  with  acida  even 
when  preTioualy  ignited.  DwompoBvd  by  ac«tic  aod  with  geUtinization.  SotubW  in  a  itraif 
solutioa  of  oauatio  poUih. 


J. 

39-34 

67-02 

3.  Altenberg 

(1)  24-85 

66  40 

4.  limburg 

£6-23 

68  37 

6.  Briwau 

6.  LeaiUiillB;  6.=3-161 

26 'G 

64-6 

23-2 

66-S 

26-38 

62-8S 

8.          "                  0.  =  3-436 

2596 

66-66 

9.  Uoresnet 

24-4« 

66-48 

la  SaDtaoder;  a.=3-41 

2374 

66-26 

11.  Oral,  WagOe 

aeoo 

66-90 
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Oba. — Oalamine  and  smithsonite  are  usuallj  foond  associated  in  Teins  or  beds  in  stratified 
calcareous  rocks  aocompanTing  ores  of  blende,  iron,  and  load,  as  at  Air  la  Chapclle ;  Raibel  and 
Bleiberg,  ia  Carinthia,  in  the  upper  Triassic;  Moresnet  in  Belgium,  Fribourg  in  Bri&gau,  Iserlobn, 
Taniowitz,  Olkucz,  Miedzanagora,  Retzbanja,  Scberonitz.  At  lioughten  Gill,  in  Cumberland,  ii 
acioular  crystala  and  mamraillary  crusts,  sky-blue  and  fine  green ;  at  Alston  Moor,  white ;  at  the 
Rutland  mine,  near  Mattock,  in  Derbyshire,  in  brilliant  crystals,  and  grayish-white,  and  yellow,  and 
mammillated :  at  Castloton,  in  crystals ;  on  the  Mendip  Hills,  mostly  brownish-yellow,  and  in  part 
stalactitic ;  in  Flintshire,  etc.,  Wales ;  Leadhills,  Scotland.  Large  crystals  have  been  found  at 
Nertschinsk. 

In  the  United  States  occurs  with  smithsonite  in  Jefferson  county,  Missouri.  In  Pennsylyaiiia, 
at  the  Perkiomen  and  Phenixville  lead  mines ;  in  a  lower  Silurian  rock  two  miles  from  Bethle- 
hem, at  Friedensyille,  in  Saucou  valley,  abundant  and  extensively  worked ;  on  the  Susquehanna, 
opposite  Selinsgrove.  Abundant  in  Virginia,  at  Austin's  mines  in  WyUie  Go.  A  pale  yellow, 
fusible  zinciferous  clay  occurs  in  considerable  abundance  with  calamine  at  the  Ueberroth  mine, 
FriedensvUle.  Analysis  of  this  by  John  M.  Blake  gave  Si  41-86,  itl  8*04,  3P©  955,  Zn  32*24,  Mg 
102,  k  ir.,  ll  7'7G.  Other  specimens  examined  by  W.  T.  Roepper  gave  a  variable  amount  of  zlnc^ 
showing  that  the  substance  is  not  homogeneous  (priv.  contrib.). 

On  cryst.  see  G.  Rose,  Fogg.,  lix. ;  Dauber,  Fogg.,  xdL  245  (whose  measurements  are  above 
adopted) ;  Uessenberg,  Senk.  Nat.  Ges.  Frankfurt  a  M.,  iL  260 ;  Schrauf,  Ber.  Ak.  Wien,  xxxviii. 
789;   Descl.  Min.,  i.  117. 

The  name  Calamine  (with  Gaimei  of  the  Grermans)  is  commonly  supposed  to  be  a  corruption  of 
Cadmia,  Agricola  says  it  is  from  calamus,  a  reedj  in  allusion  to  the  slender  forms  (stalactitic)  com- 
mon in  the  cadmia  fornacum. 

The  cadmia  of  Pliny  and  of  other  ancient  authors  included  both  the  native  nlioate  and  carbon* 
ate,  and  the  oxyd  from  the  chimneys  of  furnaces  (cadmia  fornacum).  The  two  native  ores  con- 
tinued to  be  confounded  under  the  name  lapis  calaminariSy  calamine  or  gabneif  imtil  investi- 
gated chemically  by  Smithson  in  1 808.  Earlier  analyses  had  made  out  chemical  differences,  and  some 
authors,  before  1790,  had  rightly  suggested  a  division  of  tiie  species  :  Bergpnann  having  found 
28  p.  c.  carbonic  acid  in  a  HoIyweU  specimen  (J.  de  Phys.,  xvi  17,  1780) ;  and  Pelletier,  in  a 
kind  from  Fribourg  in  Brisgau,  which  had  l)een  called  Zeoliie  of  Brisgau  because  it  gelatinized 
with  acids,  52  p  a  silica,  with  36  oxyd  of  zinc,  and  12  water  (J.  de  Phys.,  zz.  430,  1782);  and 
Klaproth,  in  another,  similarly  gelatinizing,  66  oxyd  of  zinc  and  83  siUca.  But  Smithson  was 
the  first  to  make  knowu  the  true  composition,  and  clear  away  all  doubts. 

De  Lisle  noticed  the  crystaUine  forms  of  the  two  species,  describing  one  kind  as  prismatic  with 
dihedral  summits,  and  the  other  as  scalenohedral  like  dogtooth  spar,  yet  did  not  fully  appreciate 
the  importance  of  the  observation ;  while  Haiiy,  14  years  later,  in  his  Traite,  describes  only  the  crys- 
tals of  the  siUcatCy  and  takes  the  ground  that  the  zinc  ooi-honaiee  was  only  an  impure  calcareous 
"  zinc  oxyd^." 

In  1  SOT  Brongniart  called  the  silicate  calaminej  leaving  for  the  other  ore  the  chemical  name 
zinc  carhonaiee.  In  1832,  Beudant  followed  Brongniart  in  the  former  name,  and  designated  the 
latter  Smiihsanite,  after  Smithson,  who  had  analysed  in  1 803  the  carbonate  as  well  as  silicate. 
Thus  the  two  species  were  at  last,  not  only  distinguished,  but  mineralogically  named. 

Unfortunately,  Brooke  &  Miller,  in  1852,  reversed  Beudant's  use  of  these  names,  with  no  good 
reason ;  and  in  1853,  Kenngott,  on  account  of  the  oonfUslon  of  names,  as  he  says,  introduced  for 
the  silicate  tlie  new  name  HemimorphUej  and  so  added  to  the  oonfusion.  These  innovations 
should  have  no  favor. 

361  A.  MoBESNBTiTB  Risse  (Yerh.  nat  Ver.  Bonn,  1860,  Ber.  98).  A  mineral  !h)m  Altenberg,  near 
Aachen,  occurring  with  calamine.  Two  varieties  are  found,  one  dark  to  leek-green  and  opaque : 
the  other  light  emerald-green,  transparent.  The  latter  is  the  purest;  it  has  H.=2'5,  conchoidal 
fracture,  streak  white.  It  afforded  on  analysis  Si  30'31,  ^  13*68,  ^e  0'27,  ^i  1*14^  2n  43-41,  Ag 
ir.,  Oa  tr.,  fi  11-37  =  100*18.  B.B.  on  charcoal  gives  with  oobalt  solution  a  pale  green  mass.  Diffi- 
cultly soluble  in  adds. 

362.  yiLLARSrrZI.    Ihifrenoy,  C.  B.,  1842,  Ann.  d.  K.,  lY.  L  387,  1842.    Serpentin  ana  d. 

Malenkerthal  FeUenberg^  J.  pr.  C9l,  d.  88,  1867. 

Orthorhombic.  /A 7=120*  8',  Descl.  Observed  planes:  (9,  l-t,  1; 
crystals  all  compound,  consisting  of  three  intersecting  individuals ;  compo- 
Bitiou-face  i-3.  O  A  1-1=140°  36',  0  A  1=136*  32'.  (Chrystallization  per- 
haps pseudoinorphic.)    Mostly  in  roanded  grains.    Also  massive. 

H.=4-5.    G.=2-978,  from  TravePBellapa-99,  fir.  Malenkerthal    Color 
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yellowish-green  to  olive-green;  also  dark  greea  to  blackish.  Streak  un- 
colored.  Translucent;  transparent  in  thin  plates.  Double  refraction 
strong ;  optic-axial  plane,  i-i ;  bisectrix  normal  to  0^  positive ;   Descl. 

Oomp.— 0.  ratio  for  ft,  8i,  fi=l :  1 :  i ;  (H  Sg+ A  ^e)' S»+i  fi=Silica  389, magnesia 47*4, 
protozyd  of  iron  7*8,  water  6*8=100.  Appears  to  be  a  hydrous  forsterite  or  boltonite  in  compo- 
RitioL.,  and  to  resemble  much  the  latter.  6.  Rose  pointed  out  the  approximation  in  angle  to 
chrysolite,  and  regarded  it  as  an  altered  variety.  Ite  occurrence  in  twins  of  three  intersecting 
crystals,  as  made  known  by  Desdoizeaux  (Miu.,  95, 1862),  is  an  important  characteristic  not  thus  far 
observed  iu  forsterite,  or  any  other  species  of  the  chrysolite  group.  The  crystals  have  the  planes 
shining,  but  not  quite  even.  Analyses :  1,  2,  Dufrenoy  (L  &,  and  Dufr.  Miu.,  2d.  ed.,  iv.  343) ;  3, 
Fellenberg  (L  c.) : 

Si       ]^e      fin      %       Oa       &       ^ 

1.  Traversella         39-61     8-59    2*42    47*37     058    0-46    5*80=99*78  Dufrenoy. 

2.  Forez  40*52     6*25     43*75     1*70     0*72     6-21=99*16  Dufrenoy. 

8.  Malenkerthal  (i)41*72    7*97     42*15     —     6*55,  Cr,  fJi  075,  3tl  3*19=101*33  F. 

AnaL  1  is  of  the  original  villarsite;  2,  of  g^ins  from  the  granite  of  Forez  and  Morvan,  Franoe, 
Pyx,f  etc. — B.B.  infusible.  With  borax  a  green  enamel  Attecked  by  concentrated  acids. 
Obs. — At  Traversella  it  is  associated  with  mica,  quartz,  and  dodecahedral  magnetite.  Much 
boltonite  is  hydrous,  and  in  composition  belongs  here.  Grains  in  the  interior  of  the  serpentine 
pseudomorphs  of  Snarum  have  sometimes  a  similar  composition.  The  mineral  from  Pirlo  in 
Malenkerthal,  of  the  Grisons,  constitutes  the  base  of  a  serpentine-like  rock,  which  is  slightly 
crystalline  in  texture,  somewhat  slaty,  feeble  lustre,  and  between  blackish-gray  and  dark  g^reen  in 
color.  Supposing  the  alumina  present  as  a  mixed  silicate,  the  formula  is  that  of  the  Traversella 
mineral    The  rock  looks  like  a  mixture  of  several  minerals. 

363.  PRXSHNITX].  ChrysoUte  Sage,  Min.,  L  232,  1777.  Chrysolite  du  Cap  (a  kind  of  Schorl) 
de  Lisle,  ii.  275,  1783.  Zeolithe  verddtre  v.  Bam,  Oat.  de  Raab,  i.  203,  1790.  Prehnit  TTcm., 
Bergm.  J.,  1790,  i  110;  anal  by  Klapr.,  Schrift  Ges.  nat.  Berlin,  viiL  217,  1788.  Koupholito 
(fr.  Bardges),  Ficot  la  Peyrouse,  Delameth.,  T.  T.,  ii.  547,  1797.  ^delite  (EOeUte)  Wal/nstedt, 
Jahresb.,  v.  217,  1825.    Jacksonite  Whitney,  J.  Nat.  H.  Soc  Boston,  v.  487,  1847. 

Ortliorhombic.  I A  7=99°  5G',  0  A  1-1=146°  11^  \  a:h:  c=0'6696S 
:  1  :  1*19035.  Observed  planes:  0;  vertical,  /,  i-t,  i-T;  domes,  |-I,  f-7, 
6-1 ;  octahedral,  2,  6.  0  A  |-i=153°  20^  0  A  |-I=134°  52^',  0  A  2  =  119° 
45',  0  A  6=100°  47'  0  A  6-1=106°  30',  /A  i-/=130°  2'.    Cleavage :  basal, 

distinct.    Tabular  crvstals  often  united  bv  (9,  makino^  broken 
forms,  often  barrel-shaped.     Kenilbrm,  globular,  and  stalac- 
S-         ^^        ^  titic  with  a  crystalline  surface.     Structure  imperfectly  co- 
l     g^     /^     lumnar  or  lamellar,  strongly  coherent ;  also  compact  granular 
'  /  or  impalpable. 

II.  =  6— 6-5.  G.=2-8  — 2-953.  Lustre  vitreous ;  0  weak 
pearly.  Color  light  green,  oil-green,  passing  into  white  and 
gray ;  often  fading  on  exposure.  Subtransparent — translu- 
cent ;  streak  uncolored.  Fracture  uneven.  Somewhat  brit- 
tle. Pyroelectric,  w^itli  polarity  central,  the  analogue  poles 
at  the  centre  of  the  base  and  the  antilogue  at  the  extrem- 
ities of  the  brachydiagonal,  Riess  &  Kose.  Double  refrac- 
tion strong;  optic-axial  plane  usually  ^-^;  bisectrix  positive, 
normal  to  0;  axial  angle  122° — ^130°,  for  crystals  from 
Dauphiny  and  Pyrenees,  but  in  others  much  less ;  divergence  very  slightly 
diminished  by  heating ;  Descl.  * 

Var. — Usual  in  firm  and  hard  incrusting  masses,  externally  globular  or  mammillary,  the  surface 
made  up  often  of  grouped  crystals  more  or  less  imperfect,  but  sometimes  smooth. 
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§i 

^ 

Fe 

Ca 

S 

1. 

Tyrol 

43-00 

23-25 

2-00 

26-00 

4-00, 

2. 

Tyrol,  Fassa 

42-88 

21-50 

3-00 

26-60 

4-62, 

3 

Mt  Blanc,  CoupTu 

44-71 

23-99 

25-41 

4-45, 

4. 

DnmbartOD 

4410 

24-26 

26-43 

4-18, 

5. 

JBdelfors,  Eddite 

43-03 

19-30 

6-81 

26-28 

4-4H, 

6. 

Glasgow,  green 

43-60 

23-OU 

200 

22-33 

6-40= 

7. 

whiU 

43-05 

23-84 

0-66 

26-16 

4-60, 

8. 

Bourg  d'Oisaiis 

•    44-50 

23-44 

4-61 

23-47 

4-44= 

9. 

Radauthal,  Uurz 

44-74 

18-U6 

7*38 

27  06 

4-13, 

10. 

NiederkircheDf 

42-50 
44-00 

30-50 

0-04 

22-57 

6-0<>, 

11. 

pseudomorphs 

28-50 

0-04 

22-29 

6-00, 

12. 

ChiU 

43-6 

21-6 

4-6 

25-0 

5-3= 

13. 

Tyrol 

44*42 

24-09 

0-92 

26-41 

4-26- 

14. 

Upsala 

44-11 

22-99 

3-22 

25-88 

4-26= 

Coupholile  is  in  cavernous  masses,  made  of  small,  thin,  fragile  laminsB  or  scales;  the  original 
was  from  the  peak  of  Ereslids,  near  Bareges,  in  the  Pyrenees ;  also  reported  from  the  Col  du 
Bonhomme,  at  the  foot  of  Mt  Blxmc     Named  from  irov^os,  tender. 

EdelUe  (or  JEdelUe)  is  nothing  but  prehnite  from  i£delfors,  Sweden. 

Jacksaniie  (or  anhydrous  prehnUe)  of  Whitney  is  ordinary  prehnite,  from  Keweenaw  Pt  and  Isle 
Boyale. 

Crystals  from  Farmington,  Ct,  have  for  the  optio-axial  plane  i-l]  and  tbe  divergence  for  the  red 
rays  in  the  outer  parts  of  a  plate  of  a  crystal,  48^ — 50" ;  in  an  interior  wedge-shaped  part  of  the 
same  plate,  17®,  DescL  The  dispersion  is  very  strong  in  these  crystals,  while  in  those  of  Dau- 
phiny  it  is  hardly  perceptible. 

Oomp.— 0.  ratio  for  li,  ft,  Si,  tt=2  :  8  :  6 :  1,  whence,  if  the  water  is  basic,  for  bases  and 
siUca,  1 :  1 ;  and  formula  (i  fi»+ ^  Oa-h  J  3tl)«  Si»=Silica  43-6,  alumina  24*9,  lime  27-1,  water  4*4= 
100.  Analyses:  1,  2,  Gehlen  (Schw.  J.,  iii.  171);  3-6,  Walmstedt  (Jahresb.,  v.  217);  6,  7,  Thorn- 
son  &  LehuQt  (Min.,  L  275);  8,  Regnault  (Ann.  d.  M.,  IIL  ziv.  164);  9,  Amelung  (Ramm.  2d 
SuppL,  118,  Fogg.,  Ixviil  312);  ro,  11,  Leonhard  (Pogg.,  liv.  579);  12,  Domeyko  (Ana,  d.  M.,  IV. 
ii.  3);  13,  P.  Kiitzing  (B.  H.  Ztg.,  xx.  267);   14,  0.  W.  Paykull.(CEfv.  Ak.  Stock.,  1866,  85): 

3i(n  0-25=98-50  C^hlen. 

Mn  0-25=98-76  Gehlen. 

Mn  0-19,  t'e  1-25=100  Wahnstedt 

Fe  0-74=99-71  Wahnstedt 

Un  0-15=100-20  Walmstedt 

=97-33  Thomson. 

Mn  0-42,  K,  Na  1-08  Lehunt 

=  100-46  Regnault 

Na  1-03=102-40  Amelung. 

iS:  0-()2  =  100-63  Leonhard. 

K  0*01  =  100-84  Leonhard. 

100*1  Domeyko. 

=  100-10  Kutzing. 

=  100*41  Paykull. 

No.  10  is  a  pseudomorph  alter  analcite,  and  11  afler  leonhardite.  The  jacksonile,  or  anJiydrous 
prehnite^  of  Whitney  (L  c.),  contains,  according  to  Jackson  and  Brush,  4-7,  4*15  (J.),  and  4-85  (B.) 
p.  c.,of  water.  The  specimen  analyzed  by  Whitney  may  possibly  have  been  calcined,  as  in  some 
localities  on  Lake  Superior  it  is  customary  to  burn  the  copper  ore  to  free  it  fh)m  adhering  rock. 
He  obtained  (L  a)  Si  46-12,  ^l  25-91.  Ca  27*03,  Na  0-85=99*91. 

Pyr.,  etc. — In  the  closed  tube  yields  water.  B.B.  fuses  at  2  with  intumescence  to  a  blebby 
enamel-like  glass.  Decomposed  by  muriatic  acid  without  gelatinizing.  Coupfiolite,  which  often 
contains  dust  or  vegetable  matter,  blackens  and  emits  a  burnt  odor. 

Obs. — Occurs  in  granite,  gneiss,  syenite,  dioryte,  and  trappean  rocks,  especially  the  last. 

At  St  Christophe  and  TArmenti^res,  near  Bourg  d'Oisans  in  Is^re,  associated  ^vith  axinite  and 
epidote;  at  Ratschinges,  Fassa  valley,  and  near  Campitello,  Tyrol;  in  Salzburg;  Ala  in  Piedmont; 
tlie  Sau-Alp  in  Carinthia ;  Joachimsthal  in  Bohemia ;  in  Nassau,  at  Oberscheld  and  Uckersdorf : 
near  Freiburg  in  Brisguu  on  the  Rosskopf ;  in  the  Harz,  near  Audreasberg,  with  datoUte ;  Areu- 
dal,  Norway ;  yEdclfors  in  Sweden  {edelUe) ;  Upsala,  Sweden,  in  rifts  in  homblendic  granite,  the 
decomposition  of  the  hornblende  having  aflbrded  the  lime,  and  of  the  mica,  the  alumina  (Paykull) ; 
at  Friskie  Hall  and  Campsie  in  Dumbartonshire,  and  at  Uartfield  MosJ ;  in  Renfrewshire,  in  veins 
traversing  trap,  associated  with  analcite  and  thomsonite ;  also  at  Corstorphine  Hill,  the  Castlo 
and  Salisbury  Crag,  near  Edinburgh ;  Mourne  Mts.,  Ireland. 

In  the  United  States,  linely  crystallized  at  Farmington,  Woodbury,  and  Middletown,  Conn.,  and 
West  Springfield,  Mass.,  and  Patterson  and  Bergen  Hill,  N.  J. ;  in  small  quantities  in  gneiss,  at 
Bellows  Falls,  Vt ;  in  syenite,  at  Charlestown,  Mass ;  Milk  Row  quarry,  often  in  minute  tabular 
crystals,  with  cliabazite ;  also  at  Palmer  (Three  Rivers)  and  Turner's  Falls,  Mass.,  on  the  Conneo- 
ticut,  in  trap,  and  at  Perry,  above  Loring's  Cove,  Maine ;  at  Westport,  Essex  Co.,  N.  Y.  {chilioniie 
Emmons},  ou  a  quartzose  rock ;  on  north  shore  of  Lake  Superior,  between  Pigeon  Bay  and  Fond 
du  Lac ;  in  large  veins  in  the  Lake  Superior  copper  region,  often  occurring  as  the  veinstone  of  the 
native  copper,  sometimes  including  strings  or  leaves  of  copper ;  and  at  times  in  radiated  nodules 
disseminated  through  the  copper. 

Handsome  polished  slabs  of  this  mineral  have  been  cut  from  masses  from  China. 

The  formula  (i  B'  +  i  ^1)^  Si'  is  analogous  to  that  of  chrysoUte  in  the  ratio  1  :  1,  and  the  two 
species  appear  to  be  homceomorphous,  24  A  2-1  in  chrysolite=99''  7'. 

Alt — Prehnite  occurs  altered  to  green  earth  and  feldspar. 

Named  by  Werner  in  1790  after  CoL  Prehn,  who  first  found  the  minefal  at  the  Cape  of  Good 


Hope.    Stffe  had  eaOed  tt  (177T)  dhryioMk,  add  Bom^  de  litle  had  wbtnd,  tt  (lf88,  to  Htm 
groap  of  joiofi 

363A.  XSmrm  ffeddleiKd,  N.  PhO.  J^  II. It.  168, 18M).  In  rwUaled  sheaty  ohiften  of  plataa^ 
in  nestB  in  the  an^jgdalokl  of  Uigf  Ide  of  81m,  aUaig  ^vhh  anakdte  and  ikroettte.  H. 
=6*5;  G.= 2*284;  Inatre  peaily;  color  white,  sUJi^tly  yebowiah.  Oompoaltion,  aooording  to 
Heddle  (loa  dtX  Si  46*98,  M  21*98,  Ca  1616,  fia  4*7,  }£  11*25.  The  0.  ratiofor  ft,fi,&ootm- 
ponding  is  near  1  :  2  :  4.  BJB.  ftiaeareadilj  and  qaletij  to  an  opaqne  enamel,  whidiii  not  fhMlij; 
giTee  a  strong  soda  reacdon. 

It  appears  to  be  near  prehnite  in  slrueture,  and  needs  ftuther  inTestigation. 

364,  OBLORASTROLUB.    a7!Jadboii;«r.i>.  WMMy,  J.KaiHistBort.,T.48a. 

Massive.    Finely  radiated  or  stellate  in  structure. 
H.=5*5— 6.     G.=8'180.     Lustre  pearly.     Ck)lor  light  Unish-green. 
Slightly  chatoyant  on  the  rounded  sides. 

Oomp^-0.  ratio  1  :  2  :  8  :  l;(Ca',f^ft*)*fii*+2(S],9e)'Si*+6Aes(i&'+ifi)'Si'+8fis8Qioa 
87*8,  alumina  24*8,  seequioKyd  of  iron  6*4^  hme  18*7,  soda  6*2,  water  7*6= 100.  Aiia^jneflli7''Wliit- 
D^  (Bep.  (k  Laka  8ap^  1861,  it  97)  : 

Si  Si       9e,Utliel^e      Ca  JTa  &  Jft 

1.  88-99  26*48  8^48  19*90  8*70  0*40  '7*222100*18. 

2.  87-41  24*25  8*28  21*68  4*88  6*77=100^6. 

Bammelsberg  obserres  that  it  has  some  relation  in  oomposition  to  a  hjdroiiB  epidota.  It  also 
approaches  carpholite. 

Pyr.,  eto*— 'In  the  dosed  tube  ytelds  water  and  becomes  white.  B3.  Aises  easily  witii  inta- 
meeoenoe  to  a  firayish  blebfagr  g^ass.  Fonns  a  transparent  glass  readily  with  boraz,  tinged  with 
iron.    Soluble  m  muriatic  add,  the  silica  separating  as  a  flodcy  predpitate  (Whitn^). 

OlMk — Occurs  on  the  shores  of  Isle  Rojale,  like  Superior,  in  small  rounded  peobleak  whidi 
have  come  flrom  tibe  trap,  and  are  waterwom ;  it  receiTCS  a  fine  polish. 

Hamad  flrom  x^**P^  y>^  '^^'^•1',  ^tar,  XiB^tkme, 

366.  TRirOBOTE.    Tritomit  Weibye  dt  Berlin^  Fogg.,  Izzix.  299, 1860. 

Isometric ;  tetraliedral,  f.  31.     Cleavage  indistinct. 

H.=6-5.  G.=3-9-4-66;  3-908,  Forbes;  4-16-4-66,  W.  &  B. ;  4-26, 
Mciller.  Lustre  submetallic,  vitreous.  Color  dull  brown.  Streak  dirty 
yellowish-gray.     Subtranslucent. 

Oomp,— (ft*,  U^,  S)*Sl'+4£[  7  Analyses :  1,  approximate,  N.  J.  Berlin  (I  c.) ;  2,  D.  Forbes  (Ed. 
N.  PhlL  J.,  II.  ill  1866): 

Si       W       £l        Ce        La       f^e     ftn     ^       ftg      Ca      ^a      fi 

1.20-13     4-62»     2*24    40*36     1511     1*83     046    0*22     615     1*46     7  86=99*44  Beriin. 

2.  21-18    8-96^    2*86    37*64     12*41     2*68     1*10    4*64    0*09    4*04    0'38    8*68=99'68  Forbea 

ft  With  Mn  O,  Ca  O,  Sn  0«.  b  With  Sn  Os. 

F.  P.  MoUer  has  obtained  a  veiy  dififerent  composition  in^  apparently,  a  carefbl  analysis,  in  which 
the  state  of  ozydation  of  the  bases  was  ascertained  (Ann.  Ch.  Pharm.,  ctt  241) : 

Si    Snta^?<5e    Si   Fe   Stn     Ce    La,tH    t    Mg    Ca    Ba    Sr    ^a    &    ]6[ 
16-38  0-U  8-63  4*48  1*61  2*27  0*49  10*66   44*05   0*42  0*16  6*41  0-19  0-71  0*66  2*10  6*63=99*49 

From  Berlin  and  Forbes,  the  formula  H'  Si*+4 1{  has  been  deduced.  MoUer  obtains  the  0.  ratio 
for  R,  fi,  Si,  fi  4  :  1  :  4  :  2.  But  if  the  Sn,  ta,  2r  are  added  to  the  bases  instead  of  the  aOica, 
ttie  oxygen  ratio  for  all  the  bases  tu  the  silica  and  water  is  very  nearly  2  : 1 :  |. 

Forbes  questions  whether  the  crystals  observed  are  not  thorite. 

Pyr.,  etc — ^Yielda  water  and  gives  a  weak  fluorine  reaction;  with  borax  a  reddiah*7eIlow 
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glass,  which  is  colorless  on  cooling.  With  muriatio  acid  in  powder  yields  chlorine^  and  gelal^ 
inizes. 

Obs. — From  the  island  Lamo,  near  Brevig,  Norway,  with  leucophanite  and  mosandritc  in  a  coarse 
syenite. 

Named  fVom  rpi(^  Ihree^oldf  and  rifn^  to  ctUf  alluding  to  the  trihedral  cavities  which  the  crystals 
leave  in  the  gangue. 

366.  THORim.  ThoritBers.,Ak.H.Stockh.,  1829.  Qrangit^B^emann,  Fogg.,  Ixxxii.  661, 1851. 

Isometric  and  tetrahedral.  In  dodecahedral  crystals,  with  octahedral 
planes  tetrahedrally  developed,  the  larger  set  dull  and  even,  the  smaller 
bright  and  rounded,  and  with  the  three  edges  about  the  latter  replaced. 
Also  massive  and  compact. 

II.=4*5— 5.  G.=4*3— 54;  of  purest,  5— 5*4.  Lustre  of  surface  of  fresh 
fracture  vitreous  to  resinous.  Color  orange-yellow,  brownish-yellow  ;  also 
black,  inclining  to  brown.  Streak  light  oranee  to  dark  brown.  Transpa- 
rent in  thin  splinters  to  nearly  opaque.  Iracture  conchoidal.  Easily 
frangible.     Optically  uniaxial. 

Var, — The  brownish-black  and  black  variety,  from  Lovo,  Norway,  was  the  mineral  frt)m  which 
Berzelius  obtained  the  metal  thorium,  and  which  received  the  name  tkanie.  The  yellowish  variety 
is  the  orangiU  (so  called  from  the  color),  from  Langesnnd  fiord,  whidi  Bergemann,  when  he  so 
named  it,  supposed  to  contain  a  new  meld,  called  by  him  donarium.  The  latter  has  since  been 
found  with  an  exterior  of  the  former.  The  mineral  occurs  as  pseudomorphs  after  orthodaae  and 
zircon,  and  crystals  of  the  latter  kind  have  afforded  Zschau  (Am.  J.  Sci.,  II.  xxvi.  369)  the  angles 
iAl  =  lS2i'',  lAl=12»i°,  the  corresponding  angles  of  zircon  being  132"  10' and  123*  19'.  Zschau 
regards  the  mineral  thorite  as  tetragonal,  and  isomorphous  with  zircon,  not  considering  his  crystals 
aa  pseudomorphous. 

The  mineral  varies  much  in  specific  gravity,  oranf/tje  affording  5*397,  Bergemann ;  5*84,  Krants; 
5M9,  Damour;  4-8b8--6-205,  Chydenius;  and  ihorUe^  4*680,  Berz.;  4686,  Bergemann;  4*344— 
4*397,  Chydenius. 

Oomp — Essentially  th§i+lilt=SUica  17-0,  thoria  76'2,  water  6*8=100;  for  the  black 
thorite  (anal.  1)  th  Si-h2  :&=8flica  16*4,  thoria  73*8,  water  9*8=  1 00.  Analyses  :  1,  Berzelius  G-  c.)  f 
2,  Damour  (Ann.  d.  M.,  V.  I  587) ;  8,  Bergemann  (L  c);  4,  Chydenius  (Pogg.,  cxix.  48)  : 

§i      Th      Sn    M     Fe    Stn    ^    ^b    fig    Ca    ifTa     1^     £[ 

1.  18-98  57-91  0-01  0*06  3*40  2*39  1*61  0*80  0*36  2*58  0*10  0*14  9'50,  undis.  1*70= 99-51  Bera. 

2.  17-52  71-65    0-17  0*31  0*28  1*18  0-88  tr,     1*59  0*88  014  6-14=100-14  Damour. 

3.  17-70  71-25 0-31  0-21 4*04   0-30       6*90,  Ca  C  4*04=100*74  B. 

4.  17-76  73-80 r 1*18  tr,     1*08 6*45=100-27  Chydenius. 

Pyr.,  etc. — In  the  closed  tube  yields  water ;  the  orange  variety  becomes  dull-brown,  and,  on 
cooling,  orange  again.  B.B.  on  charcoal  infusible,  the  edges  only  being  slightly  glazed ;  with 
borax  a  yellowish  pearl,  becoming  colorless  on  cooling ;  with  salt  of  phosphorus  a  colorless  glass, 
which  becomes  milky  and  greenish  on  cooling ;  with  borax  an  orange  glass  when  hot,  which  be- 
comes grayish  on  couling.  A  little  nitre  being  added,  the  orange  color  remains  after  cooling. 
With  muriatic  acid  easily  forms  a  jelly  before,  but  not  after,  calcination.  The  black  thorite  be- 
comes pale  brownish-red  when  heated ;  and  on  charcoal  forms  a  yellowish-brown  slag. 

Obs. — Found  in  syenite  by  Esmark  at  Lovo,  near  Brevig,  in  Norway;  also  at  Langesund 
fiord,  near  Brevig  (orangite,  anaL  2-4).  Masses  of  orangite  weighing  several  ounces  have  been 
obtained.    The  black  thorite  appears  to  be  partially  altered. 

367.  OERITB.  Ferrnm  calciforme  terra  quadam  incognita  intime  mixtunif  Tungsten  von 
Bastnas,  Cransiedi,  Ak.  H.  Stockholm.,  1751,  Min.,  183,  1758.  Cerit  JJis.  dk  Berz.,  Cerium  en 
ny  Metal,  etc.,  1804,  Gehlen's  J.,  it  897,  1804,  Afh.,  L  68,  1806.  Ochroit,  Klapr.,  (Jehlen's  J., 
ii.  303,  1804.  Cererit  Klapr.,  Beitr.,  iv.  140,  1807 ;  Karst,  Tab.,  74,  1808.  Cerium  oxyd4 
siliceux  -ff,  TabL,  1809.  Orin-Stein  Wen*.,  Hoflftn.  ICn.,  iv.  a,  286,  1817.  Kieseloerit  Germ, 
Silicate  of  Orium.     Lanthanocerit  Hermann,  J.  pr.  Gb.,  Ixxzil  406,  1801. 

Hexagonal  ?  Isometric?  In  short  rix-sided  prisms,  Haid.  Commonly 
massive;  granular. 
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H.=5'5.     G.=4'912,  Haidln^er,     Lnstre  dnll  ndamantme  orreunoiA 

Color  between  eIove-bro\v7i   ana   cherrj'-red,  passing  into  gray.     Streak 
grayish-white.     Shghtly  suttraiisluceul.     Brittle  ;  fracture  splintery, 

Oomp.— 0.  ratio  tor  ft.  Si,  S=l  :  1  :  i ;  (Cc.  La,  tAf  §i+fi=Silioa  SO-4,  coria  T3-5,  w«t« 
6'1  =  100.  AnnJyaeg:  1,  Higinger  (Afb.,  iiL  287);  a,  HennmiD  fJ.  pr.  Chetn.,  wi.  193,  and  Ixxiil 
4nT);  3,  Ejoniir(Aiiti.  Ch.  Pharm.,  zxxvii.  IS);  4,  Kammelabcrg  (Pogg.,  crii.  632,  aod  Min.  Ch^ 
547} ;  C,  HermaDH  |J.  pr.  Ch.,  lTT<ti  408) : 

Si        Pe        Ce         La        IM       Ca       fl 
1.  Baatnaa ISOO    1-90  68'69  1-26    8-60-99'24  Hisinger. 

■10,  51  I-6S,  SIb  OIJ,  %  rSB,  C  4'G2  H. 
■52  =  100  Sjeruif. 
■71=99-^7  RBmmelBberg. 
■06     fl-31,  0  0-83=100  HermoDQ. 

bismittb  glance,  are  remored  aa  Impurilie*. 


2.  "       lG-06  3-17  26-66  lC-33 

3.  "       21-30  4'98  6S-50  &■■ 

4.  "(J)]M-ie  l'64  e4'BD  7^' 
6.  "       2135  1-48  60-fl9  8'Dl       3-90      1 

From  analyaia  3,  3'21  of  moljl>denit*\  and  0^ 
Analyses  I  aodS  give  near  ID  p.  c  orvBter,  with  mach  laDtbanum  oqiI  didj-miuiu,  and  little  cerium, 
Dcoording  to  nGrmann ;  he  accorduiglj  applies  to  this  kind  the  dietlnctive  oume  lanOiannaTili, 
and  to  the  rest  that  of  een'fc. 

Ekproth,  who  published  the  first  Bnoljais  (Beitr.,  iv.  H6\  and  gsTs  the  mineral  the  name 
odiToile.  obtaiosd  &i  345,  Ce  54-6,  Po  S%  Cd  I'l^d,  Q  60=98-16;  n-itli  )iia  EilicH  he  !iidud«d 
all  the  mateml  not  uowmipoaed  iu  his  method  of  analj bib.  Hermann  hoa  supposed  the  aubstaoc* 
Hoaljied  a  distiact  apccioa. 

Pyr,,  etc — In  a  matrass  yields  water.  B.B.  innisiblo  alons;  with  barai  in  [he  outer  flame 
forma  a  yellow  globule,  which  becomes  almost  colorIt.-a9  on  oooling;  so  the  ioner  flame  a  weak 
iroa  reaction.  Wi[h  soda  not  diaaolved,  but  fuaca  to  a  d»rk  yellow  slaggy  mass.  GoiatijiiEes 
with  muriatic  acid, 

Oba. — Oocitrs  at  Bustnus,  near  Riddarbyttan,  in  Weatmnnnland,  Sweden.  formiDS  a  bed  in  pieias, 
and  aasooiuted  with  mita,  hornblende,  copper  pyrites,  oeriuo,  etc  It  beara  corsideroble  resem- 
bhtnee  to  the  red  grauukr  variety  of  corundum,  but  ia  readily -distinguished  by  ita  hardness. 

Hiblnger  and  Beczelius,  iu  ISOii— 1,  detected  in  tiiis  mineral  a  new  metal  which  they  named 
etriuia,  aTter  the  planet  Certs,  then  recently  announoed;  and  the  mineral  they  called  cerile. 
Elaproth  made  tbo  same  diaoorery  about  tlie  some  time,  and  gave  the  noiue  achroile  to  the  mioeial, 
rmd  ochraile  mrOi  to  the  new  earth  (alluding  to  ita  color,  from  -iyaili,  brmenith-j/tllou!).  In  hia 
Beitmge,  1 807,  Kliiprolh  accepted  llie  names  of  niainger  and  Borzeliiis,  yet  added  a  syllBble  |leat 

*  "  ......  .    -      .  m(i(mt3i[)g,j  the  nqwmetal/aiM&mum, 

368.  BRSUANNITB.    Berlin,  Fogg.,  InxWii.  162. 
Id  imbedded  grains  and  folia ;  with  no  traces  of  crystallization. 
G,=31.   Lustre  vitreous.   Color  dark  brown.    In  thin  splinters.    Trans- 
lucent. 
Camp. — Analyslaby  Blomstrand,  or  half  a  gramme  (L  c): 

Si  Si  -     Ox.  Ca  A  Ia    ?*«  An  V  Ca        £[  and  loas 

31-86  Il^Tl  84-89        8-52        0-86        1-43        6-46  4^a8 


309.  PTROSMAUTB.    Pirodmalit  Hanrnn.,  MoU's  Efem.,  it.  390,  1S03.     Wesentlicher  Be»- 
tand^eil  Salcsaares  Eiaenozyd,  id.,  lb.  (fr.  blowpipe  trials  of  Qaho,  Its  discoTerer).    Pyroamalit 
Karat,  Tab.,  103,  1808;  Hajism.,  Handb.,  1068,  1813.    Fer  muriate  K,  1812,  Lucas  TtbL, 
iL  418,  18  IS. 
Hexagonal.     0  A  1=148°  30';  o=0-5307.     Observed  planes  :   0, 1,  1, 

2.     Oa2=12&°1S',/aI=120°.     In  prisms  or  tables.    Cleavage:  baeal, 

perfect:  /imperfect.    Also  maseive.    Double  refraction  strong,  uniaxial 

Axis  negative. 
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H.=4-4-5.  G.=3-3-2  ;  3-081,  Hisinger;  3-168-3-174,  Lang.  Lus^ 
tre  of  0  pearly ;  of  other  planes,  less  so.  Color  blackisli-green  to  pale 
liver-brown,  passing  into  gray  and  pistachio-green ;  usually  brown  exter- 
nally, and  light  greenish-yellow  internally.  Streak  paler  than  color. 
Fracture  uneven,  rather  splintery.     Somewhat  brittle. 

Oomp, — 0.  ratio  for  ^  ^i,  1^=2  :  8  :  1 ;  and  ratio  of  chlorlDO  to  oxygen  about  1  :  42.  Mak- 
ing the  water  and  chlorid  of  iron  basic,  the  ratio  for  It+ltt,  ^i=l  :  1,  and  the  formula  (4  lt  + 
1(11,  Fe  01))'  Si=,  if  FeCl  :  fin  :  i'e  (-f  Oa)=l :  6  :  8,  SiHca  34-7,  f^e  81*7,  ftn  19  6,  chlorid  of  iron 
7  0,  water  7  0=100.  Analyses  :  1,  Hisinger  (Afh..  iv.  817);  2,  same,  making  the  iron  and  man- 
ganese protoxyd,  and  part  of  the  iron  a  chlorid,  and  reckoning  the  loss  as  water  (Ramm.  Min. 
Ch.,  876);  3,  J.  Lang  (J.  pr.  Ch.,  IxixiiL  424): 

§i          Fe        Mn       ^e        fin 
35-48     24-26      


1. 
2. 
8. 


85-85 
35-86 
35-43 


28-07 
30*72 


21-81 
20-61 


Ca 

fi 

CI 

Fe 

1-21 
1-21 
0-74 

[6-29] 
7-76 

3-77 
8-77 
3-79 

Hisinger. 

3-00        " 
^  Xl  0*24  Lang. 

In  an  earlier  trial,  Hisinger  obtained  Si  36*40,  Fe  3260,  ^n  23*10,  ^  060,  the  rest  undeter- 
mined. ^ 

Pyr.,  etc. — In  the  closed  tube  yields  water,  which  reacts  add.  B.B.  fuses  at  2— 2*6  to  a  black 
magnetic  glass.  With  the  fluxes  gives  reactions  for  iron  and  manganese.  A  bead  of  salt  of 
phosphorus,  previously  saturated  with  oxyd  of  copper,  when  fused  ^'ith  the  pulverized  mineral 
imparts  a  beautiful  azure  color  to  the  flame  (chlorine).  Decomposed  by  muriatic  acid,  with  sepa- 
ration of  silica. 

Obs.— Pyrosmalite  occurs  at  Nya  Kopparberg  in  Westmannland,  and  at  Bjelkegruvan,  one  of 
the  iron  mines  of  Nordmark  in  Wermland,  Sweden,  where  it  is  associated  with  calc  spar,  pyrox- 
ene, apophyllite,  and  magnetic  iron.  A  hexagonal  prism,  in  the  museum  at  Stockholm,  is  nearly 
an  inch  in  diameter  and  oiie  and  a  quarter  inches  long,  and  weighs  five  and  a  half  ounces. 

Named  from  )r6p,  /Ire,  and  'o(T/i^,  odor^  in  allusion  to  the  odor  when  heated. 

370.  APOPHYLLITB.  Zeolith  von  Hellesta  G.  Rinman,  Ak.  H.  Stockh.,  82,  1784.  Zeolithus 
lamellaris  major  Mailer^  De  Zeolithls  Suecicis,  32,  1791.  Ichthyophthalmite  (fr.  Uto)  d^Ar^radn^ 
Scherer's  J.,  iv.  32,  1800,  J.  de  Phys.,  11  242,  180.  Mesotype  ^point^  (fr.  Iceland)  if.,  Tr., 
ill  1801.  Apophyllite  H,  Notes  pour  servir  an  Oours  de  Mm.  de  Tan  XIII.  (1805),  Lucafl 
Tabl^  i.  2rt6,  1806.  Fischaugenstein  Wen*.,  1808.  Ichthyophthalmit,  Albin,  Fcr/i.,  Letztes  Min. 
Syst,  1817.  Tessolite  (fr.  FarSe)  Brewster,  Ed.  PhiL  J.,  i  5,  1819.  Oxhaverite  (fr.  Iceland) 
Brewster,  Ed.  J.  Sci.,  viL  116,  1827.  Xylochlor  (fr.  Sicily)  v.  WaU.,  Yulk.  Gest,  1853.  Leu- 
cocyclite  IlerscheU,  DescL  Min.,  L  126,  1862. 


128°  38';  a=l-2515.     Observed  planes:  O,  i4, 
0  A  1=119°  30',  0  A  i-i=147°  58^1  A  1,  pyr.,= 
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Tetragonal.     0  A  l-i=128 
i-2,  i'3,  1, 1, 1,  i-i,  {-i. 
104°    2',  bas.,  =  121°, 

i-2=153°26.'  Crystals 
sometimes  nearly  cylin- 
drical or  barrel-shape. 
Cleavage :  O  highly 
perfect;  /less  so.  Also 
massive  and  lamellar. 

H.=4-5-5.  G.= 
2-3-2-4;  2-335,  Haid- 
inger,  a  variety  from 
Iceland ;  2*359,  Thom- 
son. Lustre  of  O 
pearly ;  of  the  other  faces  vitreous.  Color  white,  or  grayish ;  occasionally 
with  a  greenish,  yellowish,  or  rose-red  tint,  flesh-red.    Streak  uncolorea 
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QUUJCII   OOMPOnNSB. 


TraDBparent;  rarely  opaque.  Brittle.  Double  refraction  feeble;  eitber 
poeitive  or  negatiye ;  Bometixnea  a  teaeelated  Btmoture  made  apparent  by 
polarized  light 


▼ur-— 1.  Ordmarf,    UBisOy  in  ofyttilii^  whkh  are  remaikaUe  for  their  pea^ 
P6rm  sometimes  neerlj  oaUa 

BaAfn  M»Boi^p$  fpamUe  wt»  Mk  lodand  Ttriety;  Fnohs  and  Oehlen  in  1816  aaeerUiMd  ita 
identi^  with  apophjUite.  In  tabular  oyBtela  from  the  Seiseer-Alp  Dauber  found  1  a  1  =  1«1«  7V; 
in  red  from  Andreaaberf  120**  <9'  IB" ;  in  eryatala  from  Poonah  IIB""  48'. 

L  The  name  (teAaci«nifa  waa  applied  to  a  palemen  oryatal  fbund  in  petrified  wood  at  the  Oxbsver 
Springa^  near  Huaavidc  in  loeliuia.  Alkm  of  Werner  (named  from  awwi,  white)  ia  in  amaU  nearij 
oubic  ayatala,  opaque  white  in'oolor,  from  Auasigf  Bohemia,  partlj  deeompoaed.  JyiodUon,  from 
BkSfy,  ia  oliye-green,  and  has  Q.= 2*2904 ;  it  owes  its  color  to  the  presence  of  a  little  iron. 

2.  naaeliief  from  FtirQe,  is  a  cubical  Turiet^,  exhibiting  a  tesseli^  structure  in  pdariiBd 
light 

8.  LeucoeydUe,  whea-  i^tes  parallel  to  the  base  are  examined  by  means  of  pohgrisMl  U^ti 
shows  a  black  cross  with  rings  that,  are  alternately  white  and  yiolat  Uack,  with  oompanaation 
positive  (whence  the  name,  from  Xnttt^  whUe^  and  «irXo(,  circk)^  instead  of  the  oiQuuugr  colored 
xing»--a  peculiarily  observed  in  ciystala  from  the  Seisser- Alp^  Andieaaberg  (part  of  those  of  tida 
locality),  Skye,  fwe,  Iceland,  Utd,  and  Poonah  in  India.  Some  crystals  trom  Uto  and  Gzikknr% 
sunHarh'  examined,  exh&)it  a  Uack  cross  on  a  deep  violet  ground,  with  compenaatioii  negative. 
These  diirerent  optical  ]d>enomena  may  be  preaented  by  contiguous  plates  of  the  same  crystal; 
Bead. 

OoBi|»e— A  silioate  of  lime  and  potaah  containing  some  flnmine.  0.  ratio  for  &,  Si,  fi  mostly 
1 :  8*76  : 2 ;  for  the  analysis  by  Berzelius,  1:4:2;  and  for  Oa,  &,  8  : 1.  Ratio  usually  Uken  at 
JL :  4 :  2;  which  coneaponda  to  &+2  Si+  2  tt ;  and  if  1  ^  be  basics  the  fonnnUi  may  be  ft*  Si 
+fi  Si,  or  more  spedally  (kti-hi  (i  &+|  Wf  Si-^tL  Si=rSllioa  66-6,  lime  28*0, potaah  4*8, 
water  16*7=100.  This  makes  it  a  Unisilioate,  like  other  tetragonal  ailicatea,  with  an  opal-like 
(unciystellinble  ?)  silibafee  as  aooesaory.  The  ratio  of  the  fluorine  to  the  oxygen  has  not  been 
ascertained. 

Analyses :  1,  2,  Berselius  (Afh.,  vl  181);  3,  Bammelsberg  (2d  SuppL,  16);  4,  Stolting  (B.  H. 
Ztg.,  XX.  267);  6,  Bammelsberg  (Ifin.  Ch.,  606);  6,  a  T.  Jaokaon  (This  Min.,  186(>,  249);  7, &I» 
Beakirt  (Am.  J.  Sd,  II.  xvi  84);  8,  J.  L.  Smith  (This  Min.,  304,  1854);  9,  W.  Be<^  (YeriL  ICin. 
St  Pet,  186SK,  92);  10,  Hflnghton  (FbiL  Mag.,  17.  xxxii  228): 

Si        Ca       &       }£        F 


1.  Ut6                                   62*13  24-71  6*27  16-20 

2.  Faroe,  T^isseliU  62-38  24-98  5-37  16-20 
8.  Andreasberg  61-38  25-86  4-90  und. 
i.            -*            rdK           61-73  2602  610  16  73 

5.  Radauthal,G.=  l-96l      62-69  25*62  4*76  16*78 

6.  Michigan,    G.=2*305      51*89  26-60  507  1600 

7.  Nova  Scotia                     62*60  24-88  5*14  16*67 

8.  L.  Superior,  0.=2-37       5208  25*30  4*93  15*92 

9.  Fyterlax,  FkiL           (})  62*12  2499  5*75  16*47 

51-60  26*08  5*04  16-20 


1*64=99*85  BerzeliuB. 
1*12=100  05  Berzelius. 
1*18  Ramm. 

?=97-58  Stolting. 
0-46  Ramm. 
0-91=99*47  Jackson. 
1-71  =  101  Reakirt. 
0-96=99*19  Smith. 
0*84=100-17  W.  Beck. 
0-97,  ^  0-24,  Mg  0*08,  5ra0-63=99'84  tt 


10.  Bombay 

Xylochhre  afforded  v.  Waltershausen,  as  a  moan  of  two  analyses  (L  c),  i^i  5207,  Ca  20*67,  f'e 
3*40,  fig  0*33,  isBi  0*fi5,  ia  3-77,  3kl  1*54,  fi  and  C  17*14=99-37.  The  rod  color  of  the  Andieaa- 
berg crystals  is  attributed  by  Suckow  to  fluorid  of  cobalt. 

Pyr.,  etc. — In  the  closed  tube  exfoliates,  whitens,  and  yields  water,  which  reacts  acid.  In 
the  open  tul)0,  when  fused  with  salt  of  phosphorus,  gives  a  fluorine  reaction.  B.B.  exfoliate 
colors  tlio  flamo  violet  (potash),  and  fuses  to  a  white  vesicular  enamel  F.  =  l*6  (v.  Kobell).  De- 
composed by  muriatic  acid,  with  separation  of  slimy  sOica. 

Oba.— Occurs  commonly  in  amygdaloid  and  related  rocks,  with  various  zeolites;  also  occasion- 
ally in  cavities  in  frninite,  gneiss,  eta  Greenland,  Iceland,  the  Far(>e  Islands,  Poonah  and  Ah- 
niednuggar  in  Hindostan,  afford  fine  specimens  of  apophyllite  in  amygdaloid.  At  Andreaaberg,  in 
silver  veins,  traversing  gray-wacke  slate ;  at  Orawicza)  Caklowa,  and  Szaszka  in  Transylvania,  asso- 
ciated with  wollastouito ;  in  Fifeshire,  with  magnetic  iron;  at  Uto  in  Sweden ;  at  Puy  de  la  Piquetta 
in  Auvcrgiie,  in  a  tertiary  Umestoue,  near  intruded  basaltic  rocks ;  at  Finbo,  Uto,  and  Hallesta, 
Sweden;  in  the  Tyrol,  nerft  Frombach;   near  Nertschinsk,  Siberia;  in  Australia;  the  Yalen* 

dan  Minea,  Mexico. 

In  America  it  has  boon  found  at  Peter's  Point  and  Partridge  Island,  in  the  Bashi  of  Mmea,  Ifl'ova 
^^^  both  massire  and  crystallized,  presenting  white,  reddish,  and  greenish  colors,  and  asso- 

^^ — ^.„„,..^„, 
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d*Or,  Isle  Haute,  Swan's  Creek,  and  Cape  Blornidon.  Large  crystals  occur  at  Bergen  Hill.  X.  J., 
associated  with  analdte,  pectolite,  stilbite,  datolite,  etc.,  some  of  them  3  inches  across.  It  is  also 
found  at  Gin  Cove,  near  Perry,  Maine,  with  prehnite  and  analcite  in  amygdaloid;  at  the  Cliff 
mine,  Lake  Superior  region  (f.  31)'J) 

Apophyllite  was  so  namod  by  Hauy  in  allusion  to  its  tendency  to  exfoliate  under  the  blowpipe, 
from  .ijr<5  and  ^-aa..,  a  leaf.  Its  whitish  pearly  aspect,  resembling  the  eye  of  a  fish  after  boiling, 
gave  rise  to  tlie  name  IchOiyophihalmite^  from  iy;Uii,Jisfi,  and  w</>y.i.v.if,  eye. 

The  name  ichthyophihalrnif^  (or  ichthyophihatme\  given  in  1800  by  d'Andrada,  has  priority.  But 
d'Andrada's  description  (1.  c.)  is  bad  in  ail  respects,  answering  much  better  for  pearly  feldspar  or 
adularia,  even  the  specific  gravity  {'l'AS^\)  being  far  out  of  the  way;  it  affords  some  evidence  that 
he  may  have  drawn  it  from  another  mineral.  It  was  therefore  hardly  a  violation  of  the  strictest 
rule  of  priority  that  Haiiy,  who  had  studiea  carefully  the  crystallization  of  the  mineral  before  it 
was  known  to  d'Andrada.  should  have  named  it  anew.  Neither  justice  to  d'Andrada,  nor  the  good 
of  science,  requires  that  the  name  apophyllite  :jhouId  now  yield  place  to  the  earlier  one.  The  ear- 
liesr.  analyses  were  made  in  1805  by  V.  Rose  (Gehlen's  J.,  v.),  and  Fourcroy  &  Vauquelin  (Ann.  du 
Mus.,  v.) 

Alt.— Occurs  altered  to  pectolite  near  Tiexno  on  Monte  Baldo,  along  \fith  unchanged  crystals. 

Artif. — Crystals  have  been  obtained  byWohler  from  heated  waters,  and  he  inferred  that  a  tem- 
perature of  180^  F.  was  necessary  to  the  resulL  He  stated  that  when  heated  in  water  to  this 
temperature  under  a  pressure  of  10  to  12  atmospheres,  it  forms  a  solution  which  crystallizes  on 
cooling.  Pearly  radiated  crystals  were  formed  by  Becquerel  through  the  action  of  a  solution  of 
silicate  of  potash  on  plates  of  sulphate  of  lime  (gypsum).  Daubree  has  detected  crystals  of  apo- 
phyllite in  the  Roman  works  at  the  hot  springs  of  Plombieres ;  they  were  covered  in  part  with 
incrusting  and  stakctitic  hyalite. 


371.  BDINGTONTTE.    Haid.,  Brewster's  Ed.  J.  Sci.,  iii.  816,  1825.     Antiedrit  Breiih.,  Char 

164,  1832. 


Tetragonal ;  hemihedral,  O  A  l-i'=145°  59' ; 
a=0-G7i73.  Observed  planes  as  in  the  annexed 
ficrnre,  tojjether  with  another  dome  in  the  zone 
^,  luiving  the  summit  angle  144  .  O  A  1  = 
130^  20i'.  /A  1=133°  39V,  /Ai=115°26, 
1  A  1,  over  8nmmit,=92°  41',  i  A  i,  ib.,  =129° 
8'.     Cleavage:  /perfect.     Also  massive. 

II.=4-4^-5.  G.  =  2-71,  Ilaid. ;  2-G94,  Hed- 
dle.  Lnstre  vitreous.  White,  grayish-white, 
pink.     Streak  un colored.     Translucent — opaque. 
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Brittle. 


Oomp.— 0.  ratio  for  It,  ?l,  Si,  tt= 1 :  4 :  7 :  4 ;  whence,  if  half  the  water  is  basic,  for  bases,  sflica 
and  water  7:7:  2=1 :  1 :  f ;  and  the  formula  (KI^+ifia)'+t^l)«Si"+  If  :&.  A  new  determi- 
nation of  the  composition  is  needed.    Analysis:  F.  Heddle  (PhiL  Mag.,  FV.  ix  179): 


Si  36-98 


^1  22-G3        Ba  26-84        Ca  tr,        S^a  <r.        A  12-46=98  91. 


Turner  obtained,  in  an  imperfect  and  incorrect  analysis  (Brewst.  Ed.  J.  ScL,  iii  818),  Si  85*09, 
3tl  27  ^)9,  Ca  12-G8,  1*1  1382,  loss  11-22  supposed  to  be  some  alkali. 

Pyr.,  etc. — Yields  water,  and  becomes  white  and  opaque.  B.B.  at  a  high  heat  fuses  to  a  col- 
orless ma?.s.     Affords  a  jelly  with  muriatic  acid. 

Obs. — Edmgtonite  occurs  in  the  Kilpatrick  Hills,  near  Glasgow,  Scotland,  associated  with  har- 
motorae,  another  baryta  mineral,  and  also  analcite,  calcite,  eta  One  specimen  obtained  by  Mr. 
Heddle  weighed  2i  oz. 

GlottobU  of  Thomson  (Min.,  i.  H28),  from  Port  Glasgow,  on  the  Clyde,  Scotland,  is  described 
as  occurring  in  white  crystals  that  "seem  to  be  regtilar  octahedrons;  at  least  4-8ided  pyramids, 
the  faces  of  which  appear  to  be  equilateral  triangles,  are  visible ;  other  crystals  appear  to  be 
cubic."  U.  =  :>-5;  G.  =  218;  lustre  vitreous.  Thomson  obtained  (1-  c.)  Si  37*01,  ^1  lf,-31,  Pe 
0*5m,  O^a  23-93,  Tl  21-25=9900.  Heddle  states  (PhiL  Mag.,  IV.  ix.  181)  that  it  is  probably  eding- 
tonite  mixed  with  hannotome,  mentioning  that  Thomson's  mineral  came  from  the  same  locality 
with  tlic  edingtonite,  and  from  the  same  dealer  that  furnished  him  with  the  edingtonite  for  hisr 
analysis.  • 
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Orthorhombie.  /A 7=93"  41',  f>  A  1-1=134"  35';  a  :  J:c=106G4  :  1; 
10]4«.  1-i  A  1-i,  top.  =89"  10',  /  A  l-i=134°  42',  v.  Lang.  Forms  re- 
RetnMine  square  octaliedrons,  but  made  up  of  the  planes  /  and  1-i;  often 
clustered  into  miimmillated  forma  witb  a  drusy  Burface.  Cieavuge :  7, 
mtliei-  perfect. 

H,=4'5.  G.=2'2fi5.  Colorless  or  white,  blnisli- white,  grayirfi,  reddish. 
LiiBtrc  splendeut.  Transparent  to  tranehitent.  Ojrticallv  biaxial ;  optic- 
axial  jilane  pamllel  to  axis  a,  and  anjjle  vei^  large,  v,  Lang;  but  usually 
only  confused  appearances  in  polarized  light,  Descl. 

Oomp.— 0.  r*t)o  tor  Jl,&,Si,S=^l  :  a  :  4^:  4}.  Formula  perhups  that  orthebergite  jiJui  tlie 
water.     Analj'Bie  by  Msrignat  (Anu.  Ch.  FliyH.,  III.  xiv.  llj: 

Si  a638  Xl  91-33  Cal3-ia  fe  286  ft  21in  =  10l>-18. 

Pjrr.,  ate. — At  10iJ°  0.  )4eliiB  one-ttiird  of  iu  iviLer,  aud  bcnjiiiea  t^qiie.  B.B.  whiieaa,  in- 
tuiDKitceB  mud),  and  melts  to  a  luilkj'  glass     EbbU;  ilisHolveB  In  Boide  nud  geIalmi7.«H, 

Obi. — Oocurs  in  the  l«V£ltriph}'r,  a  leudllc  luva,  or  the  region  o(  Ml.  ^Itiano,  BMUh-eant  of 
Rome,  at  Capo  di  Bove^  aod  eUewhere,  assoctaCed  with  pyroxcua,  magnetite.  melliJIte,  plilllipaite, 
wolliialoDile,  etc. ;  also,  according  to  Eenogott,  on  the  Gomer  glatncr,  near  Zerriintt,  in  curitiea  iu 
a  ooaree,  gnmukr,  reddiali -brown  gamel-rock,  wilh  epidote,  oddti;,  chloritp,  and  Renthite;  also 
in  tiif  Vol  di  Xoto,  Sicily,  Bcoardinic  to  Scacchi,  ia  white  ruam miliary  ooQcrctiona,  fibrous  within. 

The  uatne  JSeai/onUe  ia  Troin  <i<j,  to  aiok,aDd  aynroi,  barren,  and  was  the  first  nameorUio  apcdeg. 
Lcoiiliard  Bubatiliiitd  llie  deseribar'a  name,  which  it  has  since  held. 

Vi>iL  K  <i<<H  .i['<l  V  iii.'ii:ii'  hai% analyzed  cryelals  ftoiii  the  locality  ot  Capo  di  Bova  with  e  roault 
veri  .       I  iiir;  and  it  is  suiiposed  that  the  orystala  taken  for  the  anslyMB  were  a 

nii:.iii  :  i'liillipsile.    The  cirystala  were,  however,  received  from  the  Italian  min- 

amlci,-.-;  ;  '  ii.ilQer  piLamined  a  part  of  the  same  lot  of  cryatala,  and  has  dcacrihod 

anil  li^.i  ■  111'  ■:■,!■■  .I.J^rW.  Min,  1SJ7,  p.  h'M;  nnd  thy  Qt;iire9  have  Iho  twin  forma  (trucilbrm 
to  o.'l:ili>-ilr;ilj  0(1(1  -Irin'  .it  pliilli|isiio,  Hn  lioscrilica  others  llmt  orp  rounded  ocl^ihedral,  with 
TDiigh  edi-ea  without  the  striie — the  true  giamondiCe,  according  to  most  authorfi — but  adds  that 
even-liiMiS  ocUhedrons  gradual*  imperoeptibly  into  the  rough,  and  that  all  appear  to  be  one  spe- 
des.  Ho  cousoquently  makes  all  the  c^stal»  orthorhombie,  and  closely  rclai«d  to  pliiUipsita. 
Sut  V.  Lang  has  ahowu  that  the  crystaU  are  not  twins,  and  have  the  above  Bogles  (I'hil.  Mag., 
IV.  iiTiii,  605). 

VoE  Eobell  (in  the  Ciel.  Anz.  Miiaehcn,  1S30)  dcsmbed  tho  crystals  as  tetragonal,  mootioncd  the 
twins,  and  published  the  following  analysis.  He  also  plat'ea  the  apetits  very  uear  phillipeilc,  and 
in  his  Geachichte  der  iiin.  (p.  487)  he  even  queries  the  ideulity  of  the  two.  Marignae  al^o 
made  the  crystals  tetragonal  octahedrons,  with  the  angles  of  basal  edges  'J'i'  '.'.0',  .lud  of  pyram- 
idal 119°  31'.  Analyses:  1,  v.  Kobell  (I.  C.  and  J.  pr.  Uh.,  iviii.  lOi);  2,  Marignac  |Auu.  Ch., 
Phjs.,  lILiiv.  41,  lS15)r 

Hi  SI  Ca  It  ft 

1.  42-60         2B-B0         7 '60  680 

2.  43(14         21-39         0'92         1U'3S 

The  0.  ratio  for  the  flrst  is  near  1:4;  Ti:  6;  for  the  second  1:  3:  6:  ai.  These  analyBCS  are 
sometiiaea  placed  under  the  name  zeagonik,  as  if  a  tltird  mineral  existed  at  Capo  di  Bovc  distiuct 
tmm  the  phillipsiCe  and  giBinondite  But  v.  SobeU  holds  tliat  liiA  results  give  the  true  composi- 
tion of  gismondite.  L  (imelia,  more  than  41  years  ago,  made  a  chen^ieal  ciaiiiuiation  that  led 
him  to  refer  gismondite  lo  phillipsito.  Uurignac  regained  the  mineral  analyzed  by  him  (anal.  :;) 
as  true  phiUipsile.       , 

Certain  pale  bluish  octahedral  crystals  from  Vesuvius,  aTTording,  according  to  Pliillips,  the 
termiTiol  angle  122°  AS',  have  been  called  zi^oniU,  which  Hausmunn  refera  to  zirt-ou  (Uandb., 
ii  79J). 
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373.  OARPHOLTTE.    Karpholith  Wenu,  Letztes  Min.Syst,  10,  43,  1817. 

Orthorliombic.  In  radiated  and  stellated  tnfts,  and  groups  of  acieiilar 
crystals.  Rhombic  prisms  of  111^  27',  and  68°  33',  Kenngott,  with  lateral 
edges  truncated. 

H.=5— 5*5.  G.=2*935,  Breithaupt ;  2*9365,  Stromeyer,  Lustre  silky, 
glistening.    Color  pure  straw-yellow  to  wax-yellow.   Opaque.   Very  brittle. 

Oomp. — 0.  ratio  for  S,  Si  ^==1  :  1  :  |,  if  the  bases  are  all  sesquioxjd,  as  made  by  v.  Hauer; 
giving  the  formula ( 3^1,  Mn,  3Pe)'  Si'+3  il.  Analyses:  1,  Stromeyer  (Untersuch.,  41  u);  2,  Stein- 
mann  (Schw.  J.,  xxv.  418);  3,  v.  Hauer: 


§i  XI  Mn  Po  f^e  Ca 

1.  3fi-l/i  28-67  19-16        2-29  0-27 

2.  37-53  26-47  18*33  6"27  

3.  36  15  19  74  2076  9*87  183 


fi  HF 

10-78  1-47 =98-79  Stromeyer. 

11-36       =99-96  Steinmann. 

10-19  P  1-74=  100-28  Hauer. 


Pyr.,  etc. — In  the  closed  tube  gives  water,  which  reacts  acid  and  attacks  the  glass  (fluorine). 
B.B.  swells  up  and  fuses  at  3*5  to  a  brown  glass.  AVith  the  fluxes  gives  reactions  for  manganese 
and  iron.    Not  decomiwsed  by  muriatic  acid.    Decomposed  on  fusion  with  alkaline  carbonates. 

Obs.— Occurs  in  minute  divergent  tufts,  disposed  on  granite,  along  with  fluor  and  quartz,  in  the 
tin  mines  of  Schiackenwald.     It  was  named  by  Werner  in  allusion  to  its  color,  from  xap^oj,  straw. 

Yon  Eobell  suggests  that  the  mineral  is  altered  marceline  (Gtoschichte  Min.,  677). 


III.  SUBSILICATES. 


374.  ALLOPHANE.  Allophan  Stromeyer,  GeL  Anz.  Gott,  1251,  1816.  Riemannit  Brei'iK, 
Hoffm.  Min.,  iv.  b,  182,  1817.  Elhuyarit  Sack,  Schw.  J.,  Ixv.  110,  1832  (announced,  not 
named),  Jahrb.  Min.,  28,  1834  (mentioned,  not  described). 

Amorphous.  In  incrustations,  usually  thin,  with  a  manimillary  sur- 
face, and  liyalite-like ;  sometimes  stalactitic.  Occasionally  almost  pulvei'ii- 
lent. 

H.=3.  G.  =  l*85— 1*89.  Lustre  vitreous  to  subresinous;  bright  and 
waxy  internally.  Color  pale  sky-blue,  sometimes  greenish  to  deep  green, 
brown,  yellow,  or  colorless.  Streak  un colored.  Translucent.  Fracture 
imperfectly  conclioidal  and  shining,  to  earthy.     Very  brittle. 

Oomp.— 0.  ratio  for  Xl,  Si,  it,  mostly =3  :  2  :  6  (or  5);  Xl  Si  +  6  Aor  3tl  Sl  +  5  :&. 

Analyses:  1,  Stromeyer  (Unters.,  308);  2,  Walchner  (Schw.  J.,  xlix.  154);  3,  Guillemin  (Ann. 
Ch.  Phys.,  xlii.  260);  4,  Bunsen  (Pogg.,  xxxL  63);  6,  Berthicr  (Ann.  d.  M.,  III.  ix.  498);  6-0, 
A.  B.  Northcotc  (PIiiL  Mag.,  IV.  liii.  338);  10,  SiUiman,  Jr.  (Am.  J.  ScL,  II.  vii.  417);  11,  0.  T. 
Jackson  (ib.,  xix.  119): 

Ca        tL 

0-73    41-30, 6u,C3-06,  gyps.  0-52,Fe'6"0-27 =99-88  St 

•  36  75,  Cu  2-:^3=100-95  Walchner. 

35*74,  '*   0  95=99-83  Guillemin. 


Si 


1.  Gril  fen  thai 

2.  Gersbach 

3.  Finny,  France 

4.  Friesdorf,  Eihuy. 

5.  Beauvais 

«.  N.  Charlton,  ywh. 

7.  "  suhopaque 

8.  »*  '» 

9.  "  ruby-red 

10.  Richmond,  Mass. 

11.  Tennessee 


21-92 
2411 
23-76 
2105 
21-90 
20-50 
19-58 
17-00 
17-05 
22-65 
19-8 


%1 

32-20 
88-76 
39-68 
30-37 
29-20 
31-34 
37 '.'JO 


^9-09 


«■> 


32-88 
38-77 
41-0 


40-23,  Fe  2-74,  Ca  C  2-39,  Mg  C  2-06  Bun. 

44-20,  clay  47  =  100  Berthier. 

1-92  42-91,  ^o  0-31,  C  273=99-71  Northoote. 

1-:S6  39-19,  f'e  Oil.  C  2-44=99-98  Northcote. 

1  -50  40-92,  ]^e  &-.  G  1-49= 100  Northcote. 

1  3i  40-31,  Fe  6 59,  C  1-82=9999  Northcote. 

35-24,  Mg  2-83=99-49  Silliman. 

0-6  37-7,  Mg  0-2=99-2  C.  T.  Jadcaon.  ' 
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TlieooloritiK  matter  or  llie  bine  Tariclf  is  Sue  In  trsccs  or  chrysocoQa.  llic 'green  ^^ 
and  that  of  the  yellowish  and  brown  to  iron.    Allophnne  ocoure  at  Richmond,  Hb^b.,  mUtd  ii 
mulE'ly  wilii  pan  of  thp  gibbBJle  of  that  tocalltf  (SitliiiMtn). 

Pyr.,  Btc—Yleldi  niach  waWr  in  the  doeed  tube.  B.B.  prnmbles,  but  is  inAiaible.  Gives  a 
blup  tolor  with  cobalt  anlution.     Gelatintzev  with  muriatic  acid. 

Oba. — Allophane  ia  regarded  as  a  result  of  the  dceompoaitlpn  of  some  aluminous  ?iHcate 
(feldspar,  Bte.|;  aiid  it  ollen  occura  incruatinjr  BBSiirea  or  cavilieg  iii  niicea,  e«peciollT  Ihose  of 
eoppcr  and  llmonite,  anil  eren  in  beds  ofcoaL  It  liiiea  euvitica  in  a  kind  of  marl  at  GrareutJiaL 
near  Snalfeld  in  Thuriugia,  where  it  was  Qrat  observed,  in  lt<Uti,  bj  Riemanti.  and  hmcv  hcif 
l>een  called  rw7»(iji7ii/t  Pound  also  at  Bchueoborg  fn  Saxony ;  at  Gertbach  in  the  Stiwnrawald; 
Fptrow  in  Uoravio,  in  a  bed  of  1iinoiii[«:  Chi>tina  in  Bohemin.  nt  a  copper  mine  in  alum  ^lule ;  ut 
FriesdoTf,  near  Bono,  In  lignite  (tho  tOiiiyariU,  of  a  brownith  or  lioner-yellow  color,  with  Q.= 
I'rit;  Vise  m  Beljiriuni,  io  the  carboniferous  limeskone;  at  the  Chase]-  copper  mine,  near  LjoDS. 
Frsnce;  in  the  chalk  of  Baaurais,  Pranoe,  presenting  a  hooej-yellow  color  5  at  New  CharltoB, 
lienr  Woolwich,  io  Kent,  Knglaiid,  in  old  dialk-pita,  of  amber-yellow,  ruby-red.  n[id  nearly  opaque 
white  colors.  In  the  United  SUtca  it  ocmirs  in  a  mine  of  linionitc.  with  gibbaiic,  ai  Hiehmond. 
SlasB.,  forming  a  hyaline  crust,  scaly  or  compact  in  Btruclnrc,  nnd  brittle ;  »t  the  BriEtol  Copper 
lUue,  Ct.;  at  Uorsautown,  Berks  Co.,  Fu.;  at  the  FriedcnKTlllo  tine  mines,  Pa.;  in  thecoppci 
minBorPomCo^Teun. 

Sami^  from  iXiutf  oOia;  and  fslii.',  Io  appear.  In  allualon  to  its  eliango  of  appearanra  iiii(!er  the 
blowpipe. 

A  yellowish-whilo  earthy  mineral  from  EornwoBtheim,  between  Stuttgart  and  Ludwiibburs 
with  Q.=  I'T!>4  and  £-098,  mnsiats  of  alloplmne  and  ahiminitc  in  oomhiuution.  anil  liu  b<«>i  mlli-d 
Kitatt^uminile  {Silietoia  <tbii»imle)  by  Groningen  and  Oppt'l.  In  one  of  their  unH!;(CB  liiey 
obtained  (JnhK-sb.  1S52,  SDS,  from  Wartcmb.  Sat  Jahresliefle,  ISGl,  ley}  iii  D-r'e.  S  S'n-),  XI 
*2'59,  ign.  Sp-32  =  100-Ol, 

A.  Cjrolateikk  F.  L  Sormenidirin  (Z3.  G.  Qes.,  v.  2i3,  and  J.  pr.  Ch.,  !i.  2(18,  1853>.  Amoi^ 
phouE,  vXa  a  niammiltary  aurface,  and  approaching  allophane  In  the  ratio  of  S>i  to  i'tl,  but  ooa- 
liiins  lea^  water.     H.  =  2'.l;  Q.=:l'516;  oolorhonoy- to  wine-jellow;  aubtraneluocnt. 

Analysis  by  Sonneuschein  gave : 

Si29-B-2        SU7-26        B  lo'lO        C  t-33        H  0-14        Ofi-9G-|00. 

Heated  it  affords  wjler,  wliich  is  neutral  in  it 
the  color  darkeua,  and  a  black  ahining  mass  i 
the  orgnoio  ingredients  presout. 

From  the  coal-bed  of  the  Kflnifrln-Louisa  Mini 


it  Zabrae,  in  Uppor  Sileaia. 


3?6.  OOIiLYUITB.  DaB  man  dort  Salpeter  naDnto  (fr.  Schemnttz)  FreieeUben,  Lempc's  Hag.. 
I.  99,  1793.  Naturliche  Alaunerde  (fr,  Schemuiti)  v.  fidM,  Min.,  170,  ny4;  Kiapr.,  Beiti  , 
i.  26T,  1795.    Kollyrit  Karsl.,  Teb.,  iO.  73,  1800. 

A  clay-like  mineral,  wliite,  with  a  glimnieriiig  lustre,  greasy  feel,  nnd 
ndliering  to  the  tongue.     (t.=2— 2-15.     H.=l— 3. 

Comp,— Sl'Si-HftH;  orl  of  Allophanc  +  1  of  Qibbsite-i;il  Si+6  ft]+[?tlIt']=Silic(i  14'14, 
alumina  48-(l2,  water  37-84.  Analyses:  1.  Kluproth  |Bcitr.,  i.  257);  2,  Berlhier  (Ann.  d.  M„  ii, 
*7q);  3,  Keraten  (Schw.  J.,  liL  24);  4,  J.  H.  and  G.  Gladaloue  (Phil.  Mag..  IV.  iiiiL  461,  I8(i2); 


1.  Schemnitz  14t> 

2.  Eiqucrm  ISO 

3.  Saiony  23-3 

4.  Hore  14-49 


42-n=10l  Klaproth. 
40-5  =  100  Bertbier. 
34-7  =  10O-S  Kcrsten. 
3o:!Ei,  Ca  li-Sii,  C  (i-7!l=100  Gladstone. 


;.  of  silica,  indicating  n  vurying 
when  heated  with  cobalt  aolu- 


1-j  other  apeeimens  Gladstone  (1.  c)  obtained  from  8 
proportion  of  hydrate  of  alumina, 

Pyr^  etc.— Yields  water.     B.B.  infusible.    Gives  a  b 
tiou.    Gelatinizes  with  nitric  acid.     Does  not  full  to  pieces  in  wiitcr,  or  increase  m  weight. 

Obs. — From  Ezquerra  in  the  Pyrenees;  near  Sehenniilz,  Hungarv ;  near  WeasenttlH,  Saxony; 
at  Hove,  near  Brighton,  England,  in  Assures  in  the  upper  chalk,  of  a  pure  white  color  and  very 
eiift. 


Si 

^I 

Mg 

Ca 

1. 

22  40 

56-40 

0*44 

tr. 

2. 

r.i'53 

53-00 

1-76 

0-88 
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S75A.  DiLLNTfE  Ilaid.  (Pogg.,  Ixxviii.  577,  1849)  is  a  related  substance.     Earthy,  with  II.  =  1-3 
2;  G.  =  2 "57 4— 2-835.     Analyses:  Ilutzelmann  and  Karafiat  (Pogg.,  bcxviii.  576); 

21-13,  "iP'e,  JJin,  alk.  /r.  =  100-37  Ilutzelmann. 
20-05=90  22  Karatiat 

The  analyses  correspond  to  the  formula  Xl*  Si*4-9  ll=Silica  24-39,  alumina  54-23,  ft  21  ■3S. 
The  diiluite  is  the  gangue  of  the  diasporo  of  Schemniiz,  at  a  place  called  Dilln.  Dr.  J.  L.  Smith 
obtained  a  very  difl'ereut  result  for  a  similar  material  from  tho  same  Schemuitz  locality,  as  given 
under  Puolebitu  (q.  y.) ;  and  it  is  probable  that  dillnite  is  a  mixture  of  diaspore  and  kaolinite  or 
pholerite. 

376.  SCHROTTZ3RITE.    Gpalin-Alloplian  SchrotUr,  Baumg.  Ztg.,  iv.  145,  1837.    Sclirotterit 

Glocker^  Grundr.,  530,  1839.    Opal  Allophano. 

Resembles  allophane ;  sometiiries  like  gum  in  appearance. 

H.  ="5— 3'5.  (jr.  =  l-95— 2*05.  Color  pale  emerald-  to  leek-green,  green- 
ish-white, yellowish,  or  at  times  spotted  with  brown.  Translucent  to  nearly 
transparent. 

Oomp.— 0.  ratio  for  IJ,  Si,  tt =4  : 1 :  6 ;  XP  §1"  +  30 11 ;  equivalent  to  3  [Xl  Si  +  5  fi] + 5  [^1  fi^, 
or  3  of  allophane  and  5  of  gibbsite.  Analyses:  1,  2,  Schrcitter  (J.  pr.  Ch.,  xl  880) ;  3,  J.  W. 
Mallet  (Am.  J.  Sci.,  II.  xxvi.  79) : 

Si       Xl        Fe        A       Ca       Cu      iSC 

1.  Styria  11-95     46-HO     295     36-20     1-30    0-25     0-78=99-73  Schrotter. 

2.  "  M'W'i     46-J8     2-66     35-50     103     0*25     0*48 =98- 14  Schrotter. 

3.  Alabama      (|)  lo  53    4648     41-09,  Zri  077,  ^e,  Mg  tr,,  §  0-80=99-67  Mallet 

Pyr.,  etc. — B.B.  acta  like  allophane,  but  bums  white.    Decomposed  by  adds. 

Obs. — From  Dollinger  mountain,  neiir  Freicnstein,  in  Styria,  in  ucsts  between  clay-slate  and 
granular  limestone;  in  Cornwall;  at  the  P'alls  of  Little  River,  on  the  Sand  Mtn.,  Cherokee  Co., 
Alabama,  as  an  incrustation  over  half  an  inch  thick  and  partly  stalactitic,  resembhng  gum  arabic 
when  broken,  having  H.=3-5,  and  G.=  1*974. 

37«)A.  ^=CAaBROiTE  Vemon  (Phil.  Mag,,  II.  v.  178,  1829)  is  a  white  clayey  substance,  allied  to 
schrotterito  in  composition.  It  is  without  lustre,  highly  adhesive  to  moist  surfaces,  and  may  be 
polislied  by  the  nail ;  II.  =  2-n  ;  G.=  l'485?  Composition,  according  to  an  imperfect  analysis  by 
Vernon  (i.e.).  Si  10'.')0,  ^1  42o0,  ¥^e  n-i.*^,  tL  46*75.  In  a  second,  equally  imperfect,  he  obtained 
Si  7*90,  2^1  42-75,  Tl  4i>-55,  Pe  0*80=  hiO.  Does  not  fall  to  pieces  in  water,  but  increases  in 
Aveight.  It  mis  the  veiuings  of  a  sandstone,  which  is  much  marked  with  oxyd  of  iron,  or  of  its 
septaria,  on  the  coast  of  Scarborough,  Yorkshire,  England. 


II.   ZEOLITE   SECTIOX. 

ARRANGEMENT    OF    THE    SPECIES. 

J.  MESOTYPE  GROUP.  Anisometric;  angle /A /near  90**;  deavage  parallel  to  Z  Crystalliza- 
tions often  aeicular,  or  long  fibrous  and  radiating ;  thomsonito  sometimes  in  short  nearly  reo> 
tangular  forms,  with  flat  summits,  and  sometimes  foliated,  but  with  a  loss  pearly  and  more 
glassy  surface  than  in  stilbite. 

R  fi  Si  n      ftfi  Si  fi 

377.  Thomsonite  1     3    4     2i  1     1      *  (f  6a+J]SraXXl,2Si,2ifl: 

378.  Natrolite  18    6    2  1    H    i  (i)       JTa,  2^  S  Si,  2  fi 


<£9 

OITGEN    COMPOrKDS. 

Tj 

379.  scolsotb 

380.  Ellaoitb 

3S1.  MSSOUTB 

&  B  Si  a        &S  ;;i  s 

18     6     3              1      li     Id) 

1    a    s    3          1    U   HI) 
1    a    6   8         1    li  j(i) 

Cii,3l,ssi,3a 

{if>+ii-8),Sl.3St3fi 
ti0a  +  iSa>S],8Si,3fi 

IL  lETOnra    GEODP. 

882.  IxvisriE 

1   3  e  1        1   1^  1  (i) 

(C^Sa,fi),si,3Si,ia 

III.  ANALCITE  GRODP. 
ii,  fi,  i=i=l:3:S,  orl: 

3 :  9.    NoTor  Sbroua  or  odoukr. 

SB3.   ASALClie 

1     3     S     3            I     2      i 

SB,.\l,4Si,3fl 

iia4  Eddsophitg 

385.  FiDJiBTE 

1    a    8    S           12* 

13     9     9              1     ^  H 

S«,Sl,4Si.2fl           „ 
Uta-(-i&8),Sl,4iSi,9fl 

IV.  CHABA2ITE  GRODP. 
It,  a, -^1=1:3:8,  orl: 

HeiagoniJ,  or  dso  oHhorlioml 
S :  9.    Never  fibrous  or  acicular. 

)ic  Willi  /A  7=120°.    0.  ratio  foi 
Not  pearl/  Toluited. 

386.  CuAUiKITE 

387.  Gmeusitb 

388.  HlHSOUEUTB 

1     3     B     G              1      2      IJ 
1    S    8    6            1     2     U 
13    8    6            1     2     li 

ai:.-a-(-i(Sii,&)).xi,4Si,6fl 

(tCa+l(Sa,ftHSl,4gi,6H 
USfl-+.it),Si,iSi,fifi 

V.  PniLLIPSITE  GRODP.     Orlhorhombic ;  /Ai  near  80°. 
fibroua  or  adculw.    Not  pearly  foliated. 

OSUta  in  crucnrorca  twins;  never 

389.  PiniXIPStTH 

18    8    5            1     2     li 

(lCa+it),Sl,4Si,6B 

8B0.  Haruotoub  1     3  10    6  1     2i  li  (i)        Ba,  Si,  5  tii,  5  a 

VII.  HYPOSTILBITE  GROUP.     Like  the  ncBotTpcs  in  scicular  and  Qbrous  crystallizatioDs  and 
absence  of  pt'srlj  cleavage.    0.  ratio  for  A,  S,  Si— 1:3:9. 

311.  HlPOSTa.BITB  13    9     8  1     2iHtt)        (iCa  +  SSft),Sl,4i^i+ea 

VIII.  STILBITE  GROUP.    Orthorhombic  or  monoclinic,  with  an  eaay  pearly  diagonal  or  basst 
cleavage.    0.  ratio  Tor  A,  K,  &=1  :3:12. 

1    3     li(J)        6a,5l,6Si.8a 

1    3    lid)       (jCa+iKal,5l,6Si,6a 

1  3  ii(i)     eft,si,6Si,5a 

1     3     li  (i)        (iSr+iBa),i^l,6Si,flft 
1    *m  (iOa+if;a),.^l,9Si,6a 

Appendix.— 391.  SlOAIOTE.     SSS.   SAflPlODnz. 


392.  Stilbitb 

1     3  13 

6 

893.  EFisriLBiTB 

1     8  12 

S 

394.  HEULAStms 

1     8  13 

S 

SOS.  Bbeitbteriib 

1     3  12 

6 

3ea.    MOBDENnE 

1     3  18 

e 
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In  the  preceding  table  the  constituents  of  the  species  are  stated  without  the  arrangement  of 
thorn  into  forniulas.  The  resemblauce  to  the  Feldspar  group  in  oxygen  ratio  seems,  at  first 
thought,  to  imply  resemblance  at  least  in  scheme  of  composition.  But  it  has  been  observed  (p. 
3y4)  that  instead  of  unity  of  crystalline  form  and  physical  cliaracters,  as  in  the  Felilspar 
group,  there  is  the  utmost  diversity.  A  relation  between  the  proportion  of  silica  and  alkali  holds 
through  the  feldspars ;  but  none  exists,  or  could  be  rightly  looked  for,  among  the  varied  groups 
here  brought  together  under  the  name  of  zeolites.  The  water  present  has  produced  the  wide 
divergence  from  the  feldspars ;  and  it  is  therefore  probable  that  this  water  is  in  part,  aC  least, 
basic  This  being  so,  they  may  pertain  to  the  two  divisions  of  Unisilicates  and  Bisilicfltes.  In 
the  following  table  they  are  arranged  under  these  heads,  and  formulas  added  to  correspond  with 
this  reference  of  them. 

The  species  of  the  Mesotypo  and  Levynite  groups  are  made  UnioilicatPs,  because  th^y  have  not 
silica  enough  for  the  bisiiicate  typo.  Thomsonite  has  the  0.  ratio  for  the  bases  and  silica  =  l-h 
3  :  1=1  :  I,  or  that  of  a  true  Uuiriilicale;  and  natroUte,  if  the  water  be  basic,  is  also  unisiUcate. 
Further,  the  close  isomorphism  of  the  several  species  of  the  Mesotypo  group  renders  it  probable 
that  they  arc  similar  chemically,  and  therefore  all  unisilicate. 

The  species  of  the  remaining  groups  have  silica  enough  for  Bisilicaies,  and  are  so  arranged  in 
the  following  table.  Yet  those  of  the  groups  H  to  5  have  water  enough  for  Unisilicates,  if  this 
water  be  mainly  basic  Thus  chabazite  and  gmeliuito  have  a  unisilicate  ratio,  if  two-thirds  of  the 
water  is  basic ;  an<i  hersclielite  and  phillipsite,  if  four-fifths.  But  the  facility  with  which  part  of 
the  water  in  these  species  escipes  is  evidence  that  a  considerable  part  of  it,  at  least,  is  not  basic. 
Chabazite  loses  over  7  p.  c.  of  water,  or  more  than  a  third,  by  simple  exposure  to  dry  air.  For 
other  similar  facts,  see  under  the  species  beyond.  It  is,  therefore,  not  at  all  probable  tliat  enough 
water  is  basic  to  make  the  species  unisilicate.  In  the  preceding  table,  the  fraction  written  after 
tlie  col u am  of  Tl  indicates  the  proportion  of  water  wliich  is  made  basic  in  the  formulas  which 
here  follow : 


1.  UNISILICATE. 


1.  Thomsonite  (i(lCa  +  iXa)'  +  i^l)«Si'  +  3ifi 

NatroUte  (i  (|  H-fi  Na)'  +  i  *1)'  8i' 

Scolecito  (Hi^  +  i  Ca)'  +  i  *l/  Si''  +  fi 

MesoUte  (i^ll  +  lOa+i  IS'a)^  +  i  'Alf  Si*-+-  tL 


EUaglte 
2.  Lev}Tiile 


Si  I  e*  I  (i  tt  ea+iNa,)+i/?Al)a-hliaq 
Si  I  e*  1  (i  (I  U,  +  i  Na,)  +  i /^i«).i 
Si|e,|(HiH,  +  iea)  +  i/?Al),-hiaq 
Si|e4|(i(|n,  +  i(ea,Na,))H-i/t^Al)2-h 


iaq 


(i  (t It+i  (Ca,  >^a,  ii))>  +  i  XV  Si>  +  2  fl  Si  I  e*  I  (i  (i  H,4- J  (R.,  ft))  +  i  /?A1),  + 

iaq 


2.  BISILICATE. 


3.  Analcite 
Eudnophite 
Faujasito 

4.  Chabazite 
Gmelinito 
HerscheJito 

6.  PhUlipsite 

6.  Harmotome 

7.  Ilypostilbite 


(i]SV-ffXl)5i'-|-U]0[ 
(iNa»-ffXl)Si'+liii 
(ifi+HCa,  >s'a))»-+-i*l)Si»+nfl[ 

(iaCa-hiNa)«+f3tl)^i>4-4ifl 
(i(*N-a+iiC)*H-fXl)5i='+3ifl[ 

aaca+i£)«-hixi)gi«+3ifl[ 

(Hill-hifia)»+|Xl)Si'+2ffl[ 

(i  (i  ^-M(Ca,  ]ffa)/-h|  3tl)  Si»+ 3}ll 


8.  StUbite  (i(|llH-iCa)'  +  i3fcl)Si*4-2fl: 


Sie|ea|(iKa,  +  fMl)+iaq 
Sie|e,|(iNaa  +  f/?^)+iaq 
Sie|0<,|(iHa  +  |(ea,Na,))  +  |2Vl)  +  7iaq 

SiO  I  e,  |(i(ea,  Naa)+i/?Al)H-Iiaq 
SiO|e,|(i(iea+fNaa)+i/?Al)  +  Uaq 
Sie|e8|(i(iNa,+iK,)+i/(?Al)H-liaq 

sie|e,|(i(iea+iK,)+f//Ai)+iifi 

Sie|e,|(HiHa  +  i«a)+f^Aa)+laq 

Si  e  I  e,  I  (i(i  Ha+f  (6a,  Na,))+i^iy) + 

l§aq 

Sie|e,|(i(iH,+iea)+i/?Al)+faq 


:tgkx  coMFwrxDS. 


U.  Ur.ni^uilo       (i  (3  n  +  J  tCa,  S.a))'  +  i  5l)Si'  +  ill    Si  O  |  9,  |  (1  (J  1I,  +  i  (e«,  Ni,))+  J  «*!)+ 

ill 

Tbe  term  leoliM  was  first  uxclI  I17  CVangtedt  in  IT.iG  [TraDaaclinni  of  the  Sn-ediah  Atiuiemj, 
V(A.  xvilL),  for  oertaiD  mluiTftlij  lliat  fusod  with  roiicli  iuliiraesrauoo;  the  vnrd  buio);  derivi'd  tttim 
<'i.,  lo  boil,  and  •.ii-i,  elom.  Before  (he  I'lose  of  tUe  c»Dtur/  Are  subdivisioue  lind  U-eo  rerugriitu^ 
by  Wt'nior  auii  the  minurobgUw  of  his  scliool;  (IJ  Uehluolilh  (mealy  zeoiite);  (3|  ^lur^ 
iwihtt  <ir  FuivntoMk  (flbroiia  teotilcl  |  Uie«e  two  ooffeeponfiiug  to  liie  more  modern  niewrtjrp* 
(or  iiiiCrolile.  acolodte,  meaalito,  nad  ihoraBouitej ;  (:<|  Siraliliger  mbUiIi  or  Strah'ieoiilfi  (radJKled 
■oaUtc),  now  atilbiiu ;  (i}  yttid^vwr  «eo/i'tt  or  Bl^Urneot,U,  {folisted  zavBW),  uow  hoiiloiidilo  uud 
■popliylliru ;  (Bj  Wurferziolilh  (eiiLjic  Eeolital.  now  cliabasito  uid  Hunldte.  iloreoTor,  AVeutiten, 
laUT  culled  hannotnino,  and  /Vr'mite  were  renmrdeii  UA  Uislinot  apeoioB ;  aoil  so  dIbo  Lajia  LaXa,  t, 
wbioh  hud  boeii  rauVed  with  tlip  iuolites  hj  Walleriua. 

In  iFIUl  Usiiy  gsvu  the  iiniiiEi  o(  Hr^ityp;,  or  ZaiUlr.  pnipcr,  to  the  TurietiDB  included  under  Ilie 
flrst  two  of  the  ubn^vo  Hulxlivigiuna,  toguthur  with  upoplijIUtc' ;  and  took  n  seooud  bNokn'an)  ^tvp, 
whicli  ho  never  retracML  iu  uniting  Ihow  of  the  Ihiri  BUd  (burtii  in  one  Bpeoies  under  the  ii«in» 
of  St^lA    At  the  same  time  hp  righllj  remoTed  Anaianic  from  the  oW  (W'>c  Kollie. 

In  180S  noJrofile  wna  separated  (rnm  jueBoiype  by  IClBproUi,  and  li<-mii>  his  namu  should  stanil 
IbT  the  »p«ciei  «>  desipoalcd.  Jii  IHO  Sc«ic<ile,  awl  iu  iBlii  MokiiUic.  wore  scpuratcd  by  Fucba 
end(!ijhlen;  and  in  1^2l'  T'loi'taonife  by  Btoolic.  HnUy's  uanip  rctsotyjio  is  ut  prcsci.i  ri'slrltti-d, 
or  should  be,  t«  a  pencrin  use  to  iududo  tlio  group  of  »'nlllc9,  vIk.,  ni.tiotilc,  scolcdtp,  DioaolM, 
and  Iba  related  species. 


311.  THOHBONITB.  Uesolype  pt.  IT.,  Tr..  ISnl.  Thomsonite  (rv.  Sratlaod)  BnaKt^  Ann. 
Phil,  xvi.  19:),  IS:0.  Comptonitt!  (fr.  Sommu)  Awwfcr,  Ed,  PhlL  J.,  iy.  131,  laal.  Uesulo 
Ikr:,,  Ed.  Phil  J,,  vii  0,  \s-l-2.  Tr^ploliiaB  Brritfi.,  Chnr,  I6S2.  Ch.ihliW  T.  Th-nnsoR.  Mlu^ 
L  32-1,  1836.  Scoulerita  R,  D.  T/io}nson.  Phil.  Mag.,  III.  xvii.  4"8,  1S40.  Ozarkilv  (fr.  Arkun- 
BBS)  Shtp.,  Am.  J.  Sci.,  U.ii.2Jl,  1B4S.  Knrphostdbit  b.  Hail.,  Vulk.  Gesl.,  212,  180:i.  Farua- 
lite  (  =  Mcsolc)  IleiWt.  Phil.  Mag,  IV.  xiii.  jO,  isil,  iv.  O-,  1»59. 


Ui-tliorlioinbic.     IaI— 90"  40';  /?  A  l-t=144°  9':  a  ;  J:c=0-7i2.'.  :  1  ; 
I'OllT.      Observed   planes,   aa   in   tlie    anncxud   fij;iii-e.  with  hIsd  a  very 
low  inaci'odi(iiie,  nearly  coineidoiit  with  O,  Imvinii  the 
^^'  eurninlt  aiiL'le  177^  35,  ^'auiiituiii.     O  A  2-T=ia.>°.  i-lAl 

=  134''  40.  Cleavage:  i-l  ca-sily  olitaided;  i-i  le^^  »>; 
(?  in  traces.  Twins ;  onicii'orni,  liaviiijj  the  vertical 
axis  in  common,  and  i-i  of  one  part  coincident  witli 
i-i  of  the  otlier;  one  of  tlie  pair  of  prismatic  planes  in 
each  broader  than  the  other.  Also  colunmur,  structure 
radiated;  in  radiated  spherical  concretions;  also  umor- 
phons  and  compact. 

II.=5— 5-5.  G.  =  2-3— 2-4;  2-3.5— 2-38,  fr.  Sceberg, 
Zipjie  ;  2-357,  fr,  Ilanenstein,  Rninm.  Viti-eons.  more  or 
less  pearl  J'.  Snow-wliite;  impure  varieties  brown.  Streak  uneolored.  Trans- 
parent— translueent.  Fraetnre  uneven.  Brittle.  Pyroeieetric.  Double 
refraction  weak ;  optic-axial  plane  parallel  to  0 ;  bisectrix  jxisitivc,  uuruial 
to  i-'i ;  divergence  siJ° — 82^°  for  red  rays,  fi-oin  Dumbarton ;  Desel. 


htdr6cs  silicates,  zeolite  section. 


42; 


Var. — 1.  Ordinary,  (a)  In  regular  crystals,  usually  mon»  or  less  rectangular  in  outline,  {b) 
[n  slender  prisms,  often  vesicular  to  radiated,  {c)  Radiated  tibrous.  (rf)  Spherical  concretions, 
consisting  of  radiated  fibres  or  slender  crystals,  (e;  Massive,  granular  to  impalpable,  and  whit© 
to  reddish-brown. 

2.  Mtxole  {Fariidiie  of  Heddle),  the  original  from  Faroe,  occurs  iu  spherical  concretions,  con- 
sisting of  lamellar  radiated  individuals,  pearly  in  cleavage.  The  component  crystals  gave 
Heddle,  for  a  vertical  prism,  127**  20',  which  is  witliin  8  of  the  corresponding  angle  iu  thomson- 
ite ;  and  Descloizeaux  regards  the  two  as  optically  identical.  It  occurs  with  mcsolito  and  apo- 
phyUite,  and  probably  owes  its  slight  excess  of  silica  to  mixture  with  the  former  of  these  minerals, 
or  else  with  free  silic;i.     Mesole  was  long  since  referred  to  thomsomte  by  llaidingor 

Scouleriie  R.  D.  Thomson,  from  Port  Rush,  Antrim,  is  mesole  iu  structure.  It  has,  Dr.  Thom- 
son observes,  "the  same  composition  as  thomsonite,  with  only  (according  to  an  analysis  by  R. 
D.  Thomron)  rather  less  alumina,  and  (J^  p.  c.  of  soda.     The  analysis  has  not  been  published. 

3.  Chal title  Thomson,  is  a  compact  variety,  of  a  reddish-browu  color,  from  the  Donegore  Mts., 
Antrim.  Thomson  described  it  in  his  Minera  ogy  (i.  324)  as  having  (j-  =2*252,  and  as  containing 
y  p.  a  of  sesquioxyd  of  iron  (most  improbable  with  so  low  sp.  gr.).  In  the  Phil.  Mag.  tor  1840 
(xvii.  4m8),  he  describes  apparently  the  same  brown  "  uncrystallized  "  mineral  as  having  G.  =  2'29, 
with  "the  same  constitution  as  the  Kilpatrick  tliomsonite,  according  to  an  analysis  by  R.  D. 
Thomson  "—an  analysis  not  published.  He  gives  the  locahty,  Ballimouy,  Antrim.  Von  Hauer 
auaiyzsid  the  chalUite,  and  found  considerable  magnesia  with  only  a  trace  of  iron.  Greg  Jk  Lett- 
.»iom  ol)serve  (Min.,  IGO)  that  the  scou'erite  graduates  into  the  compact  cliahlite.  In  view  of  the 
facts,  it  can-  hardly  bo  doubted  that  it  is  impure  thomsonite. 

Oziirkitt  is  a  massive  thomsonite,  as  shown  by  Smith  and  Brush,  either  granular  or  compact, 
and  of  a  white  color,  with  G.  =  2-24. 

Comp.— 0.  ratio  for  H,ii,  Si,  1*1=1  :  3:  4:  2^;  corresponding  to  2Si,  Xl,(}Ca-h}]S"a),2ill= 
Silica  :^t)-9,  alumina  316,  lime  12-9,  soda  4*8,  water  13*8=100.  Analyses:  I,  Berzelius  (Jahresb., 
ii.  OG);  2,  Rammelsberg  (J.  pr.  Ch.,  lix.  34y);  3,  Retzius  cJaliresb..  iv.  154);  4,  Zippo  (Verb, 
Gos.  Mus.  Buhm.,  v.  39.  1836);  6,  6,  Rammelsberg  (Pogg.,  xlvi.  288);  7,  Melly  (Bib.  Univ.,  N. 
S.,  XV.  I9;J);  8,  Rammelsberg  (J.  pr.  Ch.,  lix.  348);  9,  10,  Smith  k,  Brush  (Am.  J.  Sci.,  II.  xvl 
50);    11,  12,  Waltershausen  (Vulk.  Gest.,  272,  277): 


dl 


Xl         Ca        ]S'a       it        S 


1. 

Kilpatrick 

38'3() 

3>i-70 

1354 

4-53      

13*10: 

2. 

Dumbarton 

3809 

31-62 

12-60 

i4-ti2      

13-40: 

8. 

FanJo 

39-20 

80-05 

10-58 

811 

13-40, 

4. 

Seeberg,  Compt. 

38-25 

32-00 

U-y6 

6-53 

11*50: 

5. 

ii                 a 

38-73 

80-84 

13-43 

3*85     0*54 

13-10: 

6. 

i(                 (( 

38-77 

31*92 

1 1  -96 

4-54 

12-81: 

7. 

Elbogen 

37-00 

81-07 

12-60 

6*25 

12-24: 

8. 

Ilauenstein 

89-63 

31-25 

7-27 

8*03      

18-30: 

9. 

Ozarkiie 

36»5 

29-42 

13-95 

3-91      

13-80, 

In. 

u 

37*08 

31*13* 

13*97 

8*72      

13-80: 

11. 

Carphosiilbite 

39  28 

29-50 

12-38 

4-09     0-38 

18-^3, 

12. 

Cyclopcau  1. 

39-86 

31-45 

13*33 

5-30     1-00 

11-39: 

10017  Berzelius. 
=  100-20  Rammelsberg. 
Pe  0-5=101*84  Retzius 
=  100-24  Zippe. 
=  100*49  Rammelsberg. 
=  l()ORamm.     G.=2*37. 
=99-16  Melly. 

=99-48  Ramm.     G.  =  2*357. 
Fe  1-55=99  48  a  &  B. 
=  99*70  Smith  &  Brush. 
Mgo*l3,  Fe  1-49=100-48  W. 
=  102*33  Waltershausen. 


*  With  some  Fe^o'. 


The  following  are  analyses  of  Mesole:  1,  Berzelius  (Jahresb.,  iiL  147);  2,  8,  Hisinger  (ib.,  v. 
217,  XX.  214);  4,  Thomson  (Ed.  X.  Phil.  J.,  xvii.  186);  6-7,  Heddle  (i.  c);  8,  v.  Kobell  (J.  pr. 
Ch.,  xcviii.  lo5);  9,  How  (Ed.  N.  PhiL  J.,  II.  viil  207,  1858);  10,  O.  C.  Marsh  (priv.  coutrib.): 


Si 


XI         Ca 


Na 


A 


=  100-36  Berzelius. 

=  10i>-15  Hisinger. 

=  98-99  Hisinger. 

=99*62  Thomson. 

=  100-33  Heddle. 

=10o*18  Heddle. 

=  100*02  Heddle. 

=  100-00  KobolL    G.=2-17. 

=  100*69  How. 

k  0-44=9^*87  Marsh. 

0.  ratio,  according  to  Berzelius,  1:3:5:5.     1  :  3  :  4|^  :  21-  oorresponds  better  with  ana..  8, 
5,  6,  8,  and  this  varies  but  little  from  the  composition  of  thomsonite. 


1. 

Faroe 

42*«;o 

2800 

11-43 

6*63 

1*2*70 

2. 

Annaklef 

42*17 

27  Oo 

9-00 

10  19 

11*79: 

8. 

u 

41-02 

26-80 

8*07 

10-80 

11-79 

4. 

Bombay 

42-70 

27-50 

7-61 

7-00 

14-71: 

5. 

Storr 

41*32 

28*44 

11-54 

5-77 

1326: 

6. 

Portree 

41-20 

30-O0 

11-40 

4-38 

13-20: 

7. 

uig  • 

43-17 

29-30 

9-82 

5*33 

1*2*40: 

8. 

Iceland 

41  00 

CI -66 

10*73 

4-50 

1211: 

9. 

B.  of  Fundy 

41*26 

2960 

11*71 

5*29 

1*2*73: 

0. 

C.  Blomidon 

41-64 

30-52 

9-21 

4-95 

18-11, 

480  OXTi"GES    COMPOCSOe. 

Dr.  TbomsMi  fbund  fbr  his  ehaiihie  (L  c).  t^i  ^>6'5I1,  311  26-20,  Fe  9  3S,  Ca  10-39,  ^a  S1%  fl 
16-tiii=liil-70.  Vdd  Hauer  olitflioed  (JDhr1>.  G.  Kt^icba.,  1H63)  8i  »S-Ba,  SUT'II,  Fe  tr.,  MgS-8t, 
Cb  13-01,  ft  14-33. 

The  Iluuoustein  niiuernt  (rurmerlj  cslled  mesotiU  of  Hauenetein)  occurs  mucod  witli  nntroliu^ 
Hiid  this  iuyx)U[ils  for  the  raaults  of  FrpiEsmuth's  aualjiiig  (Schw.  J,,  ixv.  4:f5},  which  iliObi 
'widely  from  KainiDotsbei^s  later  rcBulls  (auuL  S), 

Pyr.,  etc.— The  MitU'lgeblrge  mineral  oJiuDtces  but  «]i|(htly  in  moUt  or  dry  air,  according  tc 
Dnniour ;  nfler  two  hours  at  xSit'  C  it  loses  B-l  p.  c,  and  nrr  elowty  n-^ini  the  wator  lost  ic 
the  open  air,  the  loss  beiug  rcdiieod  to  1  -5  p.  c.  after  forty  lioure.  At  a  reef  beat  the  loan  is  13-il 
p.  e^  aud  the  miiierul  Iwcomea  f\ised  la  a  white  enamel.  li.U.  ftiBes  uiili  iutumesceDce  at  -^  to  a 
ivhlte  enan^el.     OelstiDiEea  with  muriatic  acid. 

Oln, — Found  iu  cavitiea  in  lava  uud  otiier  igoeuas  rocks;  and  also  in  some  matamorphic  rocks, 
wilb  timdite, 

Thomaouile  occuTS  Jienr  Eilpatriok,  and  at  Kilmalcolm  and  Fort  Glasgow.  SeoUand,  in  amyjida- 
loid;  in  the  lama  of  SoDuua  (fMiiiplonite) ;  in  bnsult  at  the  PUaateckauto  in  Snio  Weimar;  at  Seo- 
\>erg  and  elsewfaere  in  Boliuicia,  in  the  cuTitieii  of  clinkstone;  in  the  Cyolopoan  islands,  Sicily, 
with  analcite  and  pbillJpBite  i  in  Farue:  in  phonolitD  at  H  a'lenstt'in ;  in  Hungry,  near  Sohem- 
nita;  the  Tyrol,  iii  Tbcina;  u  Uoiuwui,  Fasu ;  in  aim w-yellow  needles  (uirpAMAlMs)  at  tlio  Bern- 
flord,  IcEliiLid.  0.=a-;i6S. 

Loi>t(.  Hlt'iidur,  prismallc  crrstaUizBtionii,  ofa  grayish-whlle  onlor,  are  obtBloeil  at  Peter's  Point, 
Kovs  Scoliii,  n  here  it  is  assodated  with  apophyllite.  mesotypo,  launiontite,  and  other  trap  min- 
erals; fibrous  radiated  and  amorphous  (omrMla)  at  Ua^et  Cove,  in  thi-  Ozurk  Mtg.,  Arkansaa,  in 
cavities  In  tliL'olite  (fhini  the  allentiou  of  wliidi  it  hna  apparently  resulted),  with  slender  priBoui 
of  apatite. 

JUsMte  la  tVom  the  cave  of  Kulsoe,  island  of  Faroe;  Disoo  I,,  Greenland;  Annaklcf,  Sweilan;  a 
ftw  miles  west  of  C.  Btoniidon,  Bay  ofFundy,  near  tlie  small  rillafte  of  Ft  Qcorge. 

On  tnio  i-nsblB,  Bet  \L  Guthe.  l-ltb  Jabreab.  Gea.  Hannover,  .lalirb.  Miu.  18US,  479. 

PlCBOTuovisosiTK  Uateghini  it  ftcfti  (Am.  J.  8d,  11.  liv.  6't,  LS5S|.  Like  thoroaonita  Id 
form,  and  acAi  it  in  composition.  The  soda  is  rcplacud  by  maguesia,  aud  possibly  as  a  result  of 
alleralioiL  OL-c-urs  in  radiated  nuiases,  Intnimited  iu  ttruoture,  and  cleaviug  with  equal  ease 
pamllel  to  two  sides  of  a  roctoiigular  prism;  H.  =  a[  Q.=2-;i7S;  lustre  pearly;  wliiie;  trans- 
peretit  m  Pniiill  fragmonia;  very  fragile. 

Coup.-CLVAgl'Ui+^i  SlSi+ljn,  BeohL  Analya'is:  Si40':{C,  SUi  25,  li[gG'3«,  Cb  10-99, 
ifla,  Eo-£li,  ft  10'7a=»U-«l.  B.B.  fu ana  to  a  wliUe  enamel,  with  int^meacenoo.  Diaaolvea  in  cold 
acids  and  gelatinizee.  Occurs  with  caporcianito  iu  the  gnbbro  rosso  of  Tuscany.  The  name, 
from  "iif^,,  bitter,  aud  Ihomsoaite.  alludes  to  the  magnesia  present. 

378.  HATROLTTE.  ZeoUc  pL,  Zeolites  crysCallisntus,  prismatieus,  capQIaria  (f^.  Gustafsberg\ 
CronsL,  Uiu.,  102,  1768 ;  Z.  albus  Qbrosus,  Papillaris,  etc.  (fr.  Iceland  and  Gustafab.),  i-.  Bom, 
Lithoph.,  46,  1772;  dt  LUIt,  Crist,  1772,  1783.  Mehl-ZeoliUi,  Fasriger-Z.,  Bern.,  Ueb.  Cronst, 
243,  1780;  Fflserieolith,  Nadelzcolith,  Wtm.  Mealy  Zeolite,  Fibrous  Zeolite,  Needle  Zeolite. 
Zeolito,  Mcsotypa,  pt,  H.,  Tr.,  liL  180!.  Natrolith  (fr.  Hi^u)  Klupf.,  N.  flchrifl  Nat.  Oca. 
Fr,  Berlin,  iv.  243,  1803,  Beitr^  v.  44,  1810.  Hogauit  £Wft.,  Schrift,  ib..  a95.  Nalrotite  H^ 
Cours  do  Miu.,  1804,  Lucas  Tabl,  L  338,  ISiiO.    Natron -Mesntype.     Sodo.Ueaotypo. 

Ki-okalith  (Crocnlite)  (fr  Felvafia)  EaiiKr,  Min.,  iL,  pt  2.  5S9,  1797.  Ber(iTnannit  (fr.  Frieder- 
icksvam)  Sdimnachcr,  Verz.  dan.  Foas.,  46,  18<.i|.  Spreusteiu  Hern.,  1811,  Iloffm.  Min.,  ii  b 
303,  181'>.  RadioUth  Esmark,  Hunefeld,  Schw.  J.,  liL  361,  ISiS.  BrevicLt  (fr.  Breiig)  f. 
Slrmn,  Jahresb.,  lir.  1834.  Lebuntito  TAonison,  Min.,  L  338,  I8aB.  Eistn-Natrolith  C.  Ben/t- 
mann,  Fogg.,  liuiT.  491,  1851  ;  Iron-Nat rolite.  Savito  Jfeneff/unt,  Am.  J.  Sd.,II.  »iv.  64, 1882. 
Galaktit  Uaid.,  Kenng.  Ber.  Ak.  Wion,  lii.  ^90,  1851,  ivL  1 J7,  1855.  Fargile  Htdmt,  PhiL 
Uag.,  IV.  liii.  60,  18»J.    Pal«o-Natrolith  Sdteertr,  Vogg.,  cviiL  416,  1859. 

Oitliorhoinbic.  7a  /=91°,  0  A  1-1=144°  23' ;  o  :  t ;  <!=0-35825  :  1  : 
1-0176.  Observed  plaiiea:  prismatic,  /,  i-l;  octahedral,  1,  1-fJ  (a;),  3-S 
(between  1  and  i-i).  /A  1-1=134°  30',  1  A  1,  ov.  a-,=143°  20',  adj.= 
142°  40',  7  A  1=110"  40',  a;Aa!=146''  28',  1  A  3-5=^153"  30'.  Cryetala 
UBually  slender,  often  acicular  ;  frequently  interlacing,  divergent,  or  Btei- 
late.     Also  fibrous,  radiating,  massive,  granular,  or  compact. 
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H.=5-5-5.      G.=:2-17— 2-25;    2-249,    Bergen    Hill,  3»2 

Brush.  Lustre  vitreous,  sometimes  inclining  to  pearly, 
especially  in  fibrous  varieties.  Color  white,  or  colorless  ; 
also  grayish,  yellowish,  reddish  to  red.  Streak  uncolored. 
Transparent — translucent.  Double  refraction  weak  ;  op- 
tic-axial plane  i-l ;  bisectrix  positive,  parallel  to  edge 
///;  axial  divergence  94° — 90^,  red  rays,  for  Auvergne 
crystals ;  95°  12'  for  brevicite  ;  Descl. 

Oomp.— -0.  ratio  for  ll,  fi,  Si,  tl^=  1:3:6:2;  corresponding  to  S  Si, 
itl^N^a,  2  fl= Silica  47%  alumina  27*0,  soda  lG-3,  water  9*5=100. 

Var. —  1.   Ordinary.    Commonly  either  (a)  in  groups  of  slender  colorless 
prisms,  often  acicular,  \vith  /a/=»1°,  Haid.,  91**  as,  G.  Rose,  and  1  A  1  = 
143'  20',  llaid,  144'^  40\  G.  R.,  14:i'  3H',  Phillips ;  or  (6)  in  fibrous  divergent 
or  radiated  masses,  vitreous  in  lustre,  or  but  slightly  pearly  (these  radiated  forms  often  resem- 
ble those  of  tliomsDnite  and  pectolite);  often  also  (c)  solid  amygdulcs,  usually  radiated  fibrous, 
and  somewhat  silky  in  lustre  within ;  and  {d)  rarely  compact  massive. 

GcUactiie  is  ordinary  natrolite,  occurring  in  colorless  acicular  crystallizations  in  southern  Scot- 
land, instituted  as  a  species  on  an  erroneous  analysis.  Fargite  is  a  red  natrolite  from  Glen  Farg 
(anal.  24),  containing,  like  galactito,  about  4  p.  c.  of  lime. 

Bcrgniannite  { =  ttpremttin,  hrevicUa^  radiofite,  pcUceo-natrolitti)  is  natrolite  from  the  zircon-syenite 
of  southern  Norway,  near  Brevig.  on  the  Langesundfiord,  occurring  fibrous,  massive,  and  in  long 
prismatic  crystallizations,  and  from  white  to  red  in  color.  /A  /='.U",  G.  Rose;  90 **  64',  Kenu- 
gott:  and  I  A  1  =  14*2^  55,  G.  Rose,  14^''  26',  Kenngott;  and  1  A  1,  side,  =142*  49',  Kenng.  The 
reddish  varieties  are  impure  from  mixture  with  disseminated  diaspore,  as  shown  by  Scheerer,  and 
hence  the  variations  from  natrolite  in  composition.  The  radioHto  is  in  radiated  masses,  and  com- 
pact fibrous  nodules,  of  a  grayish  color,  from  Eckefiord,  having  G.  =  2-275— 2*286.  The<»e  miner- 
als result  from  the  alteration  of  elueolite,  cancrinite,  and  oligoclase,  according  to  Blum  and  Ste- 
mann  &  Pisani.  The  planes  34  occur  on  brevicite  (G.  Rose).  Crocaliit,  from  the  Ural,  is  a  red 
zeolite,  identical  with  the  bergmannite  of  Laurvig ;  occurs  in  small  amygdules,  and  is  fibrous 
or  compact. 

Sai.ite^  according  to  Sella^s  crystallographic  and  other  observatiDns  (N.  Gimeuto,  1858),  is  noth- 
ing but  natrolite,  occurring  in  slender  colorless  prisms  of'the  same  angles.  Sella  found  /A  /= 
91^,  /A  ^zzIUi®  Ho',  i  A  I,  macr.,  =  14a^  lo'.  It  comes  from*a  serpentine  rock  at  Mt.  Gaporci- 
ano,  Italy,  and  specimens  are  ordinarily  not  pure  from  serpoutino.  Meneghini  states  that  H.= 
3*5  and  G.  =  2'45.     See  for  composition  below. 

2.  Iron-nairolite  (Eisennatrolith  B^rgra.)  is  a  dark  green  opaque  variety,  either  crystalline  or 
amorphous,  in  which  a  fourth  of  the  alumina  Is  replaced  by  sesquioxyd  of  irou  (auaL  30j;  it  ha.«i 
H.rr.');  G.  =  2*353.     Occurs  with  the  Brong  brevicitc. 

Analyses:  1,  Klaproth  (Beitr.,  v.  44);  2,  Fuchs  (Schw.  J.,  viii.  853,  xviii.  8);  3,  Riegel  (Jhrb. 
Pharm.,  xiii.) ;  4,  5,  Fuchs  (L  c.) ;  G,  Thomson  (.Min.,  L  3 17) ;  7,  v.  Kobell (J.  pr.  Ch.,  xiii.  7);  8,  0.  G. 
Gmelin  (Pogg..  Ixxxi.  3li);  9,  10,  Scheerer  (Pogg.,  bcv.  276);  11,  Sieveking,  12,  Scheerer  (Pogg., 
cviil  4:J3);  13,  Scheerer  (Pogg.,  Ixv.  270);  14,  Souden  (Pogg.,  xxxiiL  112);  15,  16,  Korte  (G. 
Rose's  Min.  Syst.,  1852.  96);  17,  Michaelson  ((Efv.  Ak.  Stockholm,  1862,  605);  18,  lUasiweU 
(Kenng.  Uebers.,  1858,  72);  19,  Vatonne  (Ann.  d.  M.,  V.  xiL  684);  20,  v.  Hauer  (Ber.  Ak.  Wien, 
xiL   290);  21-27,  Heddle  (Phil.  Mag.,  IV.  xi.  272);  28,  Brush  (Am.  J.  ScL,  U.  xxxi.  365);  29, 


Min.,  i.  338) ;  32-34,  0.  0. 
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1.  Hogau 

4S00 

24-25 

1-76 

■      . 

16-50 

9-00=99-50  Klaproth. 

2.       " 

47-21 

25-60 

1-35 

16-12 

8-88=99-16  Fuchs. 

3.       " 

4805 

25-80 

210 

15-75 

9-00=100-70  RiegeL 

4.  Auvergne,  crysL 

47-76 

25  88 

.      ■       1 

16-21 

9-31=99-16  Fuchs. 

6.  Tyrol,  Jibroiis 

48-63 

24-82 

0-21 

— • 

15-69 

9-60=98-95  Fuchs. 

6.  Antrim,  cryst 

47-56 

26-42 

0-58 

1-40 

14-93 

10-44=101-33  Thomson. 

7.  Greenland,  massive 

46-94 

2700 

— -i- 

1-80 

14-70 

^— 

9-60=10004  KobelL 

8.  Laurvig,  Katrulite 

48-68 

26-37 

'-m 

1600 

0-35 

9-55=100-96  Gmelin. 

9.  Bergmannite,  red 

47-97 

26-66 

0-73 

0-68 

14-07 

Ur. 

9-77=99-88  Scheerer. 

10.             "            white 

48-12 

26-96 

022 

0-69 

14-23 

tr. 

10-48=100-7  Scheerer. 

1 1 .  Brevig,  Bergm.^  white 

4716 

2613 

0-53 

0-53 

16-rtO 

-.— . 

9-47=99-42  Sieveking. 

12.        "         *'         red 

44-50 

8005 

0  98 

0-83 

18-52 

9-98=99-81  Scheerer. 
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lS-33 

2e-42 

0-24 

0-44 

13-87 

1-54 

9-13-100-siSdiperer. 

43-88 

28-38 

6-68 

lo-sa 

0-B3,  MgO-xi=U&'Sia 

la.     ■■  *     "  ■ 

48-32 

2B-24 

tr. 

15-!I7 

9-47  =  10<»-0OXurt«. 

IB,        "              " 

48'60 

26-06 

tr. 

l«-49 

9-20=100-33  Kurte. 

41-78 

2fi-04 

0S3 

222 

l3-:n 

0-40 

is!  Vaiaa,  bl 

48-34 

27-43 
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8-00 
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U-aO-B8  97  HUsiwell 

19.  AlBoria 

46-50 

!>6-»0 

0-73 

15-ao 

Ili)0=w9-7S  Vaton«e. 

20.  Bishopt,  Golacitie 

46-89 

2B-84 

4-36 

3-08 

0-46 

lU-fi6,fltl00-HJ-49- 

90-37  Uauet 

SI.      "              " 

4:-tio 

26-GO 

0-lH 

15-8G 

8.^6=90-78  Heddle. 

23.      »               " 

rdh. 

47-Hi 

27-2U 

0  93 

14-J8 

9-5B=9»-72  Huddle. 

93,  Gleurnnt,      " 

18-24 

V7-0U 

0  81 

14-82 

9-24=100-12  lleiidle. 

U.      "              " 

red 

47-S* 

21-11 

4-31 

10-24  =  100-81  HWiUe, 

2S.  Cunipsie  IL,  " 

47-33 

S7-8H 

10-3P  =  101-<»5Hedrtle. 

Me.  Kilpalrick,     ■' 

48-03 

35-36 

O-SG 

3-31 

13-98 

y-72,MsO-40=li'Oa81I. 

■il.  .Diidilarton.  " 

48-90 

2B-B1 

3-78 

12-83 

8-511=69-86  nwldle. 

aa.  Btigen  Hill 

47-Sl 

26-77 

0-41 

16-44 

0-aa 

9-sj=!on-ia  Brush. 

V9.  Kcw  York 

4T04 

20-76 

14-56 

10-!I9  =  89-35  Jov, 

46-G4 

18-B-l 

7-49 
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U-37,  fe  2-40.  An  0-59 
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ai.  /-J,i/.,i.fc 

47 -sa 

1-B2 

13-20 

33.  Two  Islfluds,  N. 

a 

46-84 

27-18 

0-24 

14-8B 

l-BO 

9-79=100-45  Uareh. 

aa.  C.  Blomidon,  N. 

a 

46-74 

28-JS 

0-21 

14-23 

lU-ll  =  9B-eaM«nh. 

34.  atireeu  Bill 

48-43 

afi-wtt 



0-48 

13-03 

1-08 

B-7l=QyT4Unrafi. 

•  Wllh  k  UtUo  ]wtu)i. 

Scheerer  hsR  ■hatni  (Pogg.,  cviiL  4161  that  the  twrgmanniCe  and  lirovicite,  when  of  a  re<3  or 
rediiUli  color,  ooataln  4  to  7  p.  c;  of  diaspore  (■  kiad  containing  Boaie  Iran).  The  specimen  for 
aaal,  12  conLiiaed  0|  p.  c;  aud,  nllowiDg  for  thin,  the  auoljaiH  becomes  Si  4^47,  ?Q  2(>-a3, 
Fe  OBO,  On  0-88,  Kb  14-42,  £E  9-61=08-81, ,  This  Tact  explains  Ilie  diBprepaiides  la  otber 
HnaljscB. 

Saitif  afforded  Bechi  (L  a)  Si  49-11,  51  18Sfl,  Stg  13-50,  Sa  10-52,  £  1-33,  11  6-a7  =  lU0-C7. 
Sella  Eugfeita  Ihut  the  mugnoaia  may  oomc  IVom  the  associated  Berp^otine. 

Pyr.,  etc. — The  AuTcnriie  nQtroliw  uoderpics.  ncawrding  to  Damour,  no  loM  in  dried  uir.  At 
340  C.  it  l08i'8  Hourly  all  ilo  wntsr  uuil  becomes  milky  ami  opaiiiic  ;  and  if  aftfirw.ird  eiposed  W 
the  free  air,  it  regeiiiB  all  it  had  lost,  ciccpting  its  transpnrcucj  and  flrm  texture  ;  if  agjin  healed, 
it  lUBGsitB(rateratabouC80°C.  InCheclosedlnbe  whilansandbecomesopaque,  B.B.  fuses  quietly  - 
at  2  CO  a  colorless  glass.  Fusible  in  the  flame  of  an  ordinary  stourine  or  wax  candle.  Gelatinizes 
with  acidn. 

Oba. — Ooeurti  in  cavities  in  amygdaloidal  trap,  baealt,  and  otber  igneous  rocks ;  and  somctimcB 
In  seams  in  graoite,  gneiss,  und  ayeoite.  It  ia  found  in  the  grausldii  of  AiiBsig  and  Tcplilz  io 
Bohemia ;  in  Qne  crystaU  at  Puy  de  Marman  aud  Pny  de  la  Fiqneito  in  Auvcrgne ;  at  Alpstcin, 
near  Sontra  in  Hcsae;  Monte  Baldo,  Tyrol;  Fabsathal.  Tjrol ;  Kapnik  in  Hungary;  Dellys  in 
Algeria;  H<>gau  in  Wiirteinbcrg  (the  Faserzeolith  IV!),  in  jellowisli  radiated  masses;  etc  In 
red  amygdnles  (crocalite)  in  amygdaloid  of  Ireland,  Scotland,  aod  the  Tyrol ;  the  aniygdulold  of 
Bifhoptown  (galactite),  acicular  crystals,  several  inches  long ;  at  Glen  Furg  in  Fifeahire  ;  in  Dum- 
bartonshire ;  in  Renfrewshire :  at  Gleuarm  in  tlie  county  of  Aotrim  ;  at  I'ort  Bush ;  aud  at  Ma- 
gee  Island,  near  L^rne.  Ireland. 

In  North  America,  natrohte  occurs  in  the  trap  of  Nofu  Scotia,  at  G-atoa'  mountain,  Ca])c  d'Or, 
Swan's  Creek,  Cape  Blomidon,  Two  Islands ;  at  Bergen  Hill,  N.  .7. ;  sparingly  at  Ciieater,  Ct. ;  Bt 
Copper  Fails,  Lake  Superior,  in  crystals,  sotnetimes  on  native  copper;  also  on  New  York  Island. 

Named  Haotype  by  Daily,  from  i<i<">(,  miildie,  and  f«^i,  Itjpe,  liecausc  thu  form  of  the  crystal — 
in  his  view  a  square  prism— was  intermediate  between  the  forms  of  etilbitc  and  aualcitc.  A'o- 
holile,  of  Klaproth,  ia  from  nalron,  toda, ;  ic  alludes  to  the  presence  of  soda,  whence  also  tho  name 
$odn-iBeiolype,  in  contrast  with  scoleciu,  or  time-meaolyyt.  Schumacher's  uanio  bergmanniU,  al^r 
Bergmann.  dates  from  the  same  year  (lUOIj  with  Huiiy's  mfolype. 

Alt. — Occurs  altered  to  prehnita    Iron-natroUto  is  probably  an  altered  variety. 


379.  SOOIiEOITEI.  Skolcait  Gehkn  &  fuc'tt,  Schir.  J.,  vui.  361,  1813.  Mefotype  pU 
t^brous  Zeolite  pb  Umo-Uesotype.  Poonahlite  Brooke,  VbH.  Mag.,  z.  110,  1B3L  FunaLlil 
Gtrm. 
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Moiinclinic.  C-89^  G',  /A /=01°  3fi',  Oh  1-1=161°  16^';  a  :h 
0-:i4S5  :  1  :  1-0232.  OUerved  jiknea  :  0 ;  prismatic,  /, 
t-?,  /-*'  {(.miy  as  coinpusitiiHi-tiice),  i-1;  lioiiiidonie,  \-i; 
lieinioctiihedral,  1,  -1,  3.  1  A  1  =  144°  40',  -1  A  -1  =  144°  ^^--TTY 
20', /-^  1=116°  27', /A -1  =  143"  28',  j-5  A  1=107"  40, 
i-iA-l=10r''  56'.  CiTstals  long  or  eliort  pri-mB,  or 
Rciciil&r,  rarely  well  teriiiiimteti,  and  alwav-a  compound 
Twins :  coinpittitioH-fiice  i-i  (ortliod.) ;  Btrise  on  j  i  meet 
inf[  albng  a  vertical  line  in  iin  angle  of  24"  to  26°,  the 
lines  convei-ijini:  downward  on  the  implanted  cijstals 
Cleavage :  /nearly  perfect.  Also  in  noanlea  or  massive , 
fibrous  and  radiated. 

H.=5— 5-5.  G.=2-lfi— 2-4.  Lustre  vitreous,  or  silk) 
when  iibrons.  Transparent  to  snlitranslncent.  Pjioelectnc,  the  fiee  end 
of  the  crystals  the  antiloi^iie  pole.  Double  refraction  weak  ,  optic  axial 
]ilane  normal  to  r-i;  divergence  53°  41',  for  the  red  rays;  bisectrix  nega- 
tive, parallel  to  t4;  plane  of  the  axis  of  the  red  rays  and  their  bisectrix 
inclined  about  17°  ^'  to  w,  and  93°  3'  to  l-i. 

Var. — 0.  In  aciciilar  cryslols.  J.  Fibrous,  radiated,  c.  MaBsiTe.  /a  7=31°  22',  Hiillips  and 
DpscI.;  nr  35',  G.  Rose.  /A  1  =  116' :!4',  Deacl;  11 T  10',  Phillips.  I  A  1  =  144°  40',  Rose  and 
Descl. ;  14-1°  15',  Rose.  Poonaklile  of  Brooke,  From  Poonali,  HiudosCati,  has  Iho  angle  /a  /=S1° 
49 .  Kennj,'Ott, 

Comp.—0.  ratio  for  ft,  fi.  Si,  fl=l  :  S:  rt:  S;  correspondinB  to  3  Si,  ftl,  C«,  8  fl=8ilica  4.V8, 
alumina  2 r;-3,  lime  14-a,  wuler  13-7=  100.  Analyaos:  1-3,  Fudis  4  Geblen  (Sdiw.  J.,  xviii.  1:1) i 
4,  Giiillomin  (Ann.  d.  M.,  xii.  9);  5,  Ripj«l  [J.  pr.  Chem.,  xL  317);  6,  Gibba  (Pogg.,  lili.  oS5);  T, 
6lllich(PoKg.,  lix.-'nS);  8,  Domp}-ito(AQn.  d.  M-,  rV.  ii,  3);  9,  3oott  (Ed.  Phil.  J.,  liii.  271);  10, 


.r,  W.  Taylor  (Am.  J.  Sc 
638); 

.,  II.  I 

iii.  41IJJ 

11,  P 

Collier  (priv.  oonlrib.};   I'i,  Gmelin  ( 
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It 

1.  Iceland 

48'il3 

2S-fl9 

10-44 

13-90=99'2G  Fucha  &  Gehlen. 

2.  Farcia,  cryiL 

4619 

i!5-88 

13-86 

0-48 

13-82=]OOoa  Fucha  k  Gehlen 

3.  Slaffa,  fibrous 

46-75 

24-83 

14  20 

o-;i9 

i:j-64=98-80  Fucha  *  Gehlen. 

4.  Auveri-ne 

490 

!e-5 

16-3 

<i-0  =99-8  Guillemio. 

B.  XiedtrkircbeD 

48' Hi 

2a-5il 

14-30 

0-30 

la-S0=99-S6  RlegeL 

6.  ICL-knil 

46-72 

25-DO 

lM-71 

13-67  =  100  Gibba. 

7. 

26-22 

13-.i8 

13-S4=loo-6Giilieh. 

8.  Chill 

26-B 

lS-4 

14-0=100-6  Domeyko. 

9.  M,ai,  Pcotlaod 

4G-21 

2700 

13-45 

13-78  =  100-44  Scott 

10.   E.  iDtiies 

40-87 

25-32 

13-80 

0-45 

]3-4e,  RO  13-100-03  Taylor. 

11.  Ghauts 

45-tH) 

25-55 

13-97 

0-17 

14"i8,  k  0-30=:100-07CoUier. 

12.  Poo»a),HU 

45-13 

30-44 

1020 

0-66 

13-3a,  lv(r.=98-ai  Gmelln. 

Pyr.,  etc. — Ai-cording  to  Damour,  Icclnnd  columnar  masses  lost  nothing  in  dried  air;  nothing 
until  tho  heat  applied  ex»<odcd  100°  C. ;  at  300'  it  had  lost '5  p.  c.,  which  It  rcgsinod  in  moisC 
lur;  at  a  dull  red  beat  the  loss  was  12  p.  a,  and  it  was  no  longer  hygroscopic;  at  a  bright  red  it 
lo^>t  l-!'!l  !>.  c,  and  became  after  iutnmesccnce  a  white  cn.imeL  B.B.  aometimes  curia  up  like  a 
worm  (whence  the  nnme  from  ".r.;*'if.  a  uionn.  which  gives  si:oiKih,  and  not  tcolaile  or  xnltiite); 
other  rarieUea  intnmesce  but  slightly,  and  all  fiiaa  at  i — 'J-2  to  a  white  blebby  anamel.  Gelati- 
nizes with  aciiU  like  natrolilc. 

Oba. — Occurs  in  the  Bcniflord,  Iceland,  where  the  crystals  otten  eicoed  two  Inches  in  length, 
snil  arc  oecaaionallr  n  i^iiartcr  of  an  inch  thick.  It  has  also  been  met  with  in  amTgdaloid  at 
St.in'ii;  in  the  iKlo'af  Mull;  in  Sky e.  at  Talisker;  near  Eisenach  in  Saxony;  near  the  Vietach 
Glacier,  ■\'aL'ii»;  near  Ponnah,  in  Ihe  Vemlayah  mountains,  Hindoitan;  in  Greenland;  at  Pargas, 
Finland;  in  Aiivcrgno;  the  valley  of  Cachapual,  in  ChilL 

R.  Hermann  stales  (J.  pr.  Ch.,  Iixii.  2S)  that  he  took  a  white  amorphous  plantic  ma^s  from  a 
crevice  in  the  loluinunr  IkihdII  of  Stolpen.  Saxony,  and  put  it  away  in  a  box ;  and  that  afler  a  long 
time,  on  opening  tlie  boi,  he  foimd  there,  not  the  amorphous  mass,  but  a  group  of  white  acicuki 
crystals,  which  hud  all  the  aspect  of  acoledte. 
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380.  Ellaoitb  a.  NoTdtnaHSd  (Beskrlfh^  etc.,  165,  1855).  Regarded  by  Rammelsberg  as  f 
feniferovB  natrolfte.  Oocun  in  joUow,  brownish,  or  reddish-yellow  crystalline  masses ;  <!ry8tah 
deavable  in  two  directions  with  the  intersections  near  90" ;  opaque  to  subtraiisluoent :  pearly  on 
a  deavnge  surface.  Igelstrtiro  obtained  (Bamm.  Min.  Ch.,  b60)  Si  47*73,  %1  25*20,  Fe  6-57,  Oa 
8*72,  £[  12*81  =  101-03,  which,  taking  the  iron  as  protoxyd,  as  the  excess  suggests,  gives  the  C 
ratio  1  :  3*1 :  6*5 :  8,  or  1:8:6:8,  and  tlie  general  coustitution,  therefore,  of  natrolite.  B3 
forms  a  white  enamel 


381.  BSBSOXiITB.  FwchaA  CMUen, Schw.  J.,  viii. 363,zyiiL  16,  1816.  Mesotype  pt  Itbroos 
Zeolite  pi.  liehl-Zeolith  pt  Lime-and-Soda  Mesotype.  Antrimolite  Tham^  l£iu.,  L  326, 1886. 
Harringtonite  Thonu,  Ed.  N.  ?hlL  J.,  zviL  186,  1834. 

Triclinic  t  Descl. ;  bnt  nearly  isomori)lion8  with  scolecite,  and  similar  in 
acicular  crystallizations.  /A  7'=88*'  to  88^  15',  and  91*^  41'  to  92^ ;  ter- 
minal angles  of  pyremid  142^—143°,  and  Ue*'— 146**  10',  the  latter  between 
faces  of  the  two  nnited  halves.  Cleavage :  /  and  /'  perfect.  Crystals  al- 
ways twins ;  plane  of  composition  one  or  both  vertical  diagonal  planes.  In 
more  or  less  divergent  groups  or  tufts,  often  very  delicate ;  lateral  planes 
commonly  vertically  striatea.  Also  massive ;  nodules  or  masses  iisnally 
silky  fibrous  or  columnar ;  often  bristled  with  capillary  crystals ;  sometimes 
consisting  of  interlaced  fibres;  rarely  stalactitic,  radiated  fibrous  within; 
occasionally  cryptocrystalline,  porcelain-like. 

H.=5.  G.=2*2— 2'4;  2'39,  Iceland.  Lustre  of  crystals  vitreous;  of 
fibrous  massive  more  or  less  silky.  Color  white  or  colorless,  grayish,  yel- 
lowish. Fragile.  Transparent — translucent;  opaque,  when  amorphous. 
Brittle,  but  tough  when  cryptocrystalline.  Optical  characters  different 
from  tho.se  of  scolecite,  and  compatible  only  with  a  triclinic  form,  Descl. 

Var.— Besides  (a)  tlie  ordinary  acicular  and  capillary  crystallisations,  diverfircnt  tufts  QeBS 
dclliaitu  commonly  than  those  of  mitrolite,  Sut  sometimes  downy),  and  fibrous  nodules  or  masses, 
nioMoIiu>  o(!CurR  (6)  in  fibrous  stnlaetites,  with  the  fibres  radiatiu^r  from  the  centre — the  variety 
railI<M|  AutrimoliUi  l>y  Tlioniaoii,  fnim  Antrim,  ln«lan(l.  having  II. =3*5— 4.  G.=2'09() ;  alHO  (c)  amor- 
j)liou.s,  cliiilk-whito,  like  an  almond  in  histro,  opaque  and  tou^h,  with  ll.=:r)  — S'^i,  and  G.  =  2-21, 
thu  vnri(?ty  named  Ifarringtonite  by  Thomson,  alno  from  Antrim;  G.  =  2*1 74,  Hau^hton.  Ao- 
(linliuj^  to  Konnj^ott,  the  prisnmtic  iibrcs  of  the  antrimolite  liave  /a  7=92*'  13',  and  two  vertical 
C'djr*  .s  am  hcvelled  by  a  prism  of  150   3o*. 

Comp.— O.  ratio  for  R,  fi,  Si,  ri  =  l  :  3  :  6  :  3;  corresponding  to  3Si,  Xl,  (|  Ca4  ii^Xa),  3lt= 
Hilica  4. ■»•<;,  aluminn  2(>-0,  lime  9-5,  poda  ft-2,  water  13-7  =  100.  Analyses:  1,  Borzolius  (Jahresb., 
iii.  117);  2-ri,  Fuchs  k  Gehlen  (Schw.  J.,  xviii.  1);  G.  Reigel  (J.  *pr.  Ch.,  xl.  317);  7,  Thomson 
(I'hil.  Mag.,  1«40);  8,  Breidenstoin  (llamm.  r»th  Suppl.,  108);  i>,  v.  Waltershausen  (Vulk  Gcst^ 
207);  10.  Thomson  (Min.,  i.  :}2r));  10-15,  Heddle  (Phil.  Mag.,  IV.  xiii.  OO,  148);  16,  17,  U.  How 
(Am.  J.  S(;i.,  II.  xxvi.  32);  IH,  19,  Thomson  (1.  c):  20,  v.  Hauer  (Ber.  Ak.  Wien,  1854);  21, 
llanghton  (i'hil  Mug.,  IV.  xxxii.  225);  22,  28,  0.  C.  Marsh  (priv.  contnb.): 


1.  Far(">e 

2.  "    cryat 

3.  Icolami,  ^^r(WJ 

4.  " 

6.  Tvrol 

«.  Xiederkirchen 

7.  Gian^H  Causeway 

8.  Iceland 

i).  Berufiord,  Iceland 

10.  AniriiMliU 

11. 

13.  Talisker,  8yko 
l^ttl^  Storr, 
^^■kXOmore, 
^^^■btlsue,  Faroe 


« 


<( 


Si 

^l 

Ca 

^'a 

46H0 

2G50 

9-87 

5-40 

47  00 

2G  13 

935 

5-47 

40-78 

2506 

1006 

4-79 

474G 

25-35 

10-04 

4-87 

400 1 

2700 

9-ai 

5-20 

40-06 

27-40 

9-20 

4-91 

4H'h8 

2G36 

7-64 

4-20 

4..'i-78 

27-58 

900 

5-(»3 

40- 11 

20-24 

0-68 

4-46 

43-47 

30-26 

7-50 

45-08 

26-18 

10-78 

454 

46-71 

20-02 

908 

5-:i9 

^VVl 

20  70 

8-90 

5-40 

46-26 

2G-48 

1000 

4-98 

46-80 

26-46 

9-08 

514 

12 -30= 100-87  Bcrzolius. 

12-25  =  100-20  P'uehs  <k  Gehleiu 

12-31 =9i»-00  Fuchs  &  Gehleu. 

12-41  =  100-13  Fuchs  &  Gchlen. 

12:^0  =  100  21  Fuchs  &  Gchlen. 

12-' '0  =  1 00-22  Ricgel. 

12-32.  Sis  2-4G=  101-86  Thomson. 

1 2-38,  K  0-3 1  =  1 00-03  Brcidenstein. 

13-70,  K  0-41,  Slir  0-01  =  100-97  Waltersh 

15-32,  K  410,  ]&>  019,  CI  0-10=100  84  T 

13-0O=lo0-4*>  Huddle. 

12-83  =  100-63  Heddlo. 

12-92=  KiO-64  Heddle. 

13-04=100-76  Heddle. 

12-28=99-76  Ileddle. 


HYDROUS   SILICATES,   ZEOLITE  SECITOII. 
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Si 

%l 

6a 

STa 

in. 

Nora  Sootia 

(?)  4G-06 

2648 

9rt3 

4-83 

17. 

a 

4671 

•2G-6S 

955 

5-(>8 

18. 

flarringtoniU 

44*^rt 

2685 

11-01 

5-56 

11). 

ii 

44-84 

28-48 

10  68 

5-56 

20. 

t( 

45-71 

26-58 

11-48 

.S-80 

21. 

"        Bombay    45-00 

27-:hO 

\T\'l 

2-7  rt 

2.'. 

C.  Blomidon,  N. 

S.       45-80 

27  55 

9*13 

5-09 

23. 

Sandy  Cove,  N. 

S.        45-39 

28-09 

7  55 

5-28 

12-26=99'90  How. 

11-4-2=1  On  04  How. 

10-28,  f'e  0-88=99'54  Thomson. 

lo-2H=99-85  Thomson. 

13-11  =10u-68  Hauer. 

12-99,  3ilg'r.,Ii:o-63  =  101-40H.  G.=2-174. 

12-79,  K  0-48  =  100-93  Marsh. 

12-71,  K0-49=&9-6l  Marsh. 

Pyi.,  etc. — Yields  water  in  the  closed  tube.  B.B.  becomes  opaque,  swells  up  into  vennicular 
forms,  but  not  in  so  marked  a  maimer  as  scolecitc,  fusing  easily  to  a  blcbby  enamel.  Gelati- 
nizes with  muriatic  acid  (Fuchs). 

Obs.  -Occurs  in  amygdaloid  and  related  rocks.  The  fibrous  kinds,  especiaUy  the  coarser,  are 
usually  a  little  less  smoothly  or  neatly  fibrous  than  those  of  natrolite.  On  Skye.  in  delicate  inter* 
lacing  crystals  called  cotton-atone^  and  in  feathery  tufts,  and  in  solid  masses  consisting  of  radiating 
crystals ;  in  downy  tufls  and  other  forms  at  Naalsoe  on  Faroe ;  also  with  chabazite  in  Eigg ;  near 
Edinburgh  and  Kinross,  and  at  Hartfleld  Moss,  in  Scotland;  in  Antrim,  at  the  Giant's  Causeway, 
in  ncicu  ar  crystallizations;  also  at  Ballintoy  in  Antrim,  stalactitic  (antrimolite),  investing  yellow 
calcite,  or  chabazite ;  in  Antrim,  in  veins  of  amorphous  mesolite  (harringtouite),  at  Portrush  and 
at  the  Skerries;  and  at  Magee  Island,  and  Agnew's  Hill,  5  m.  W.  of  Larne ;  also  at  other  local- 
ities, as  stated  above. 

In  the  North  Mountain  of  King's  County,  and  Gates'  Mountain,  of  Annapolis  Co.,  N.  Scotia, 
with  far*)elite,  in  masses,  sometimes  large  tone  reported  as  large  as  a  man's  head),  usually  withiu 
fine  fibrous,  radiated,  aud  somewhat  plumose  ;  also  at  Cape  Blomidon. 

382.  LBVYNITIJ.    Levyne  Brewster,  Ed   J.  Sci.,  ii  332,  1825.     Mesolin  Berz.,  Ed,  Phil.  J., 

viL  6,  1822. 


1';  a=0-83583.     Ob- 

394 


Rhombohedral.  R  A  ^=106°  3' ;  6>  A  7?= 136 
served  planes,  as  in  the  annexed  figure,  with  also 
-3;  -2  A -2,  term,  edge,  =79°  29\  -2  A  2-=  125° 
14',  6^  A 3=109^  3',  (y  A  2=117^  23'.  Cleavage: 
-2,  indistinct.  Twins:  composition-faee  0^  as  in 
chabazite.  Crystals  often  striated ;  often  in  druses, 
Double  refraction  strong  ;  axis  negative. 

II.=4— 4-5.     G  =2-09— 2-16.     Lustre  vitreous. 
Colorless,  white,  grayish,  greenish,  reddish,  yellowish.     Transparent  to 
translucent. 

Var.-— Levynite  occurs  in  crystals,  usually  tabular,  and  presenting  the  plane  0,  a  plane  not 
knowi.  in  crystals  of  chabazite.  It  differs  from  chabazite  also  in  cleavage  The  original  crystals 
were  from  Dalynypen,  Faroe.  MesoHn  is  a  white  granular  material  from  Faroe,  which  may  be 
chabazite  ;  it  fills  small  cavities  in  amygdaloid. 

••  ^5,™P.~^V  ^^^^  ^°^  ^^'  ft,  Si,  fl  =  l  :  3  :  6  :  4  from  Damour's  analyses;  corresponding  to  3  Si, 
Xl,  (Oil,  Na,  K),  4  IT.  Berzelius's  analyses,  which  are  suspected  to  have  been  made  on  a  mixture  of 
chabazite  aud  levynite  (see  Greg  k  Lettsora,  179),  give  the  ratio  of  chabazite,  1:3:8:5  Anal- 
yses :  1,  2,  Berzolius  (Jahresb.,  iii.  146,  v.  21G) ;  3,  Connel  (PhiL  Mag.,  v.  50) ;  4,  r>,  Damour  (Ann. 
d.  M,  IV.  ix.  3:i3): 


Si 

1.  Far<je,  Levynite  ^8-00 

2        "       McsoHn  47-50 

3.  Skye,  Levynite  46*30 

4.  Iceland,     "  45'04 

5.  "  '♦  45  76 


XI 

Oa 

>7a 

^ 

20  00 

8-35 

2-86 

041 

21  40 

7-'.'0 

4-80 

— 

2-2-47 

972 

155 

1-26 

114-04 

9-72 

1-42 

1-63 

23  56 

10-57 

1-36 

1-64 

ft 

19-30,  fig  0  4=99-32  Berzelius 
18-19=99  79  Berzehus. 
19-51,  f'e,  liin  0-9rt=10-207  ConneL 
1 7-49=99-34  Damour. 
17-33=100-22  Damour. 


Pyr.,  etc.— Iceland  crystals,  according  to  Damour,  lose  4  p.  c  in  dried  air,  and  regain  all 
agaiu  soon  in  the  free  air.  When  heated,  begin  to  lose  water  at -70''  C;  at  225"  the  loss  is  12 
to  i:^  p.  c. ;  remain  hygroscopic  up  to  360".  The  loss  is  completed  at  a  white  heat,  when  the  min- 
eral i^  a  white  blebby  glass.  B.B.  inturaesoes  and  fuses  to  a  white  blebby  glass,  nearly  opaque. 
Grolatinizes  with  muriatic  and  nitric  acids. 


OXTOEK    I 


IL^NDB. 


Ob*. — IJneB  cavities  in  amygdnlnid,  luii  is.  willi  a  rare  exception,  the  "tola  m 
eveu  tbaugli  thoiQ  dni^on  be  witliia  u  qtmrt«r  of  att  inch  of  others  cor.taiDing  chaboEite  aasoci- 
ute<t  with  hiilf  a  dozen  otiier  )£«iitea  "  (Hcddle);  It  shovr«  thui  its  distiiiciivenesii  from  chabaiite 

Fmiiii)  at  Qlenurm  uut  at  Island  Muge<-,  Antrim ;  near  DiineiTen,  Uofpllignu,  and  elstwliere  in 
Lon<lond?rrj ;  llartflald  Uosa,  neer  Olapgav;  at  Dalscypen,  Faroe,  and  nu  the  Island  Waigiie; 
at  Godliavn,  Disco  iBloud,  Greenland ;  at  OoundurSord.  %reaord,  and  elgewhura  in  Iceland. 

Kanicd  oiler  the  miiierult^st  and  crystallograpLer,  A.  l^vy 


3aa.  ANALCTTE.  Zeolite  dure  {<V.  Etas)  Dolomim,  ¥.  do  St  Fond  Mio.  dee  VolraoB,  1S8, 
n^J.  HTLrTolzeolitbiA.treHt  ChabaziteJ  £nim«rf>'B?,Mtn.,  SOS,  nyS;  Lenz,Ll!4l,  1791.  [Form, 
r.  a,  tlc'wtibeil.]  Zeolite  cubique,  Z.  leucitique,  D^melA.,  T.  T.,  iL  Ml,  ;)0a,  UST.  Aaalaam 
Jl.,  Ti^  iii.  leul.  Analclte  Ouililxin,  D:ct.  Uin.,  IS,  IBUl.  Eubillt  Wem.,  1803,  Liidnig'B 
Min.,  a  210,  1804.  Anateim  Weru^  I*trt.  Uin.  SyaL,  B.  SabrAt  Bni&^  Char,  Ifia,  ISBI 
(Analiini,  p.  127). 

Isometric.  In  trapezoliedrona,  f.  10,  also  f.  9,  and  another  form  eimilar, 
excepting  a  very  low  pyramid,  m,  m,  in  place  of  each  0.  Cleavage: 
tubic,  iu  tmceB.      Also  iiiaasivo  graiinlar. 

H.=5— 5-5.  G. =2-22— 2-20;  2-278,  TJiomson.  Lustre  vitreom.  Col- 
orless; iviiite;  oecnsionnlly  grayish,  greeuisli,  yellowish,  or  red  dish- white. 
Streak  white.  Transparent — nearly  opaque.  Fracture  Biibconchoidal, 
uiieveo.     JJrittle. 

Oomp.— 0.  ratio  for  fi,fl,Si,fi-l  :  3  :  a  :  2,  eorrcsponding  to  4gi,Sl,Sa,2n=8ilic«  51-*, 
BlaminA  23*3,  eoda  14-1.  water  8-2  =  100.  Analyses :  1,  H.  Roee  (Gilb.  Ann.,  lixii,  181);  3.  Henrjr 
(Pof^.,  xlri.  1C4);  3,  Leaohner  (Breith.  Uin.,  1841,  4ll');  4,  Onunet  (Ed.  J.  ScL,  1B29,  VC2);  i, 
Thomson  (Min.,  1.  438);  fl.  Avdejef  (Pogg.,  Iv.  uni;  1.  8,  Eiegel  (J.  pr.  Ch^  il  8111;  9,  Welt- 
tieu  (Ann.  Ch.  Pharm.,  itix.  'iHT);  In,  BammeUberg  (Fogg.,  or.  317,  Uin.  Ch.,  804);  II,  Wal- 
tershauBcn  (Vulk.  Geit.,  266);  1'i,  13,  BsmmolBberg  (L  c): 


Si 

Xl 

Oa 

Sa 

fi 

ft 

FusBathnl 

6.5-13 

22-93 

i3-;is 

8-27  =  90-91  Rose. 

Blagodat,  (MoiU 

67-34 

a-i-58 

0-36 

11-86 

0-65 

9-00=101-68  Henry. 

61 -OO 

2-tl3 

0-J6 

11-16 

9-75,  Fe  1-50=!18-8S  Leschoer. 

Eilpatricfc 

6d'0T 

2ri3 

13-17 

8-2i= 119-23  Connel 

Giant's  Causeway 

65-fiO 

as-oo 

14-65 

1-90  =  101-16  Thomson. 

Brevig 

5.1-16 

23-,i5 

14-23 

tr. 

826=10]-20  Avdejef, 

Niedcrkirchen 

67-50 

23- IB 

6-63 

6-45 

8-m),  Po  M-10=100-M3  Eiegrt. 

■21-00 

6-8-i 

6-45 

8-00,  Fe  0-15=100-54  RicgeL 
a-e3,MgO-57,Pol-35,P(*-.=  IO]-l! 

KaistrstnU 

64-02 

22-64 

2-91 

10-14 

0*71 

Wessela 

56-22 

22-22 

0-27 

1210 

1-45 

8-33=10.j-.-.3  Rammelsberg. 

Cycl.  I'da,  Q.=2-asf 

;  53-72 
fii'22 

!-|-(i3 

1-23 
0  25 

1-n 

12-19 

4-4K 
1-52 

8-50,  %0(i5-99-9l  Waltersh. 

64-34 

-IVGl 

0-21 

1296 

0-66 

_  Fyr.,  etc.— Tielda  water  in  the  dosed  tube.  B.B.  TuBes  .at  2-6  to  a  colorless  glass.  Gelati- 
nizes n-ith  mariatic  acid. 

_  Breithaupt  has  found  (B.  11.  Ztg.,  iiiV.  337)  the  gp,  gr.  of  the  opfltiuc  analcitc  (Vom  Lake  Supe- 
rior =  209,  and  for  the  neorlj-  transparent  =2-1  —  z-ll.  But  a  mitTosoopc  shows,  as  ISrush  Las 
observed,  that  the  crjstala  are  full  of  air  carities.  i 

Oba.— The  Cyclopean  l!<laudB,  near  Catania,  Sicily,  afford  peilucid  crystals  (f.  9);  alio  tlie 
Tyrol;  Scotland,  iu  the  Kilpatrick  Hills;  Bowling,  pB»ud(>mo;T)h»  aflev  laumontite;  Glen  Farg: 
□ear  Edinburgh;  at  Kilmalcolm ;  tho  Campsio  llillii,ctc.;  at  Autrim.  efi.,  ia  Ireland;  the  Farue 
Islands;  Iceland;  the  Vincciitine,  with  prehnite,  chabazite,  apopiiyllito,  -tc. ;  Wessela,  near 
AuR?ig,  Bohemia;   at  Areodal,  in  Norway,  in  beds  of  iron  ore;  at  Andrsasbcrg,  in  the  Hart, 

Nova  Scotia  aflTords  fine  specimena  at  Martial's  Cove,  Five  Islamis,  Cape  d'Or.  Swan's  Creek, 
u)d  Cape  Blomidoo;  crystals  like  f.  9,  10,  occur  at  Bergen  Hill,  New  .Icrscy:  in  gneis!^,  near 
Tonkers,  Westchester  Co.,  N.  Y.  (f.  in) ;  at  Perry,  Maine,  with  apoptijUite,  iu  gT(.ensioue ;  abun- 

K(  in  fine  orystala,  with  prebcite,  i^toUto,  and  calcile,  in  the  Lake  Superior  region ;  in  tht 
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gangue  of  the  copptr,  at  Copper  Falls  and  north-western  mines,  and  at  Michipicoton  Island 
(form  2-2),  and  also  at  other  mines  not  now  worked. 

The  name  Analciine  is  from  'i»a\«i.,  weakj  and  alludes  to  its  weak  electric  power  when  heated 
or  rubbed.    The  correct  derivative  is  analcite,  as  here  adopted  for  the  species. 

Alt. — Picranalciine  of  Monegliini  and  Bechi  (Am.  J.  Sci.,  II.  xiv.  tii.)  is  probably  analcite  altered 
bj  the  magnesian  process.  It  occurs  in  goodes  in  the  gabbro  rosso  of  Tuscany,  and  also  in  the 
Bteatitic  paste  of  a  metalliferous  dyke;  forms  f.  9,  10,  with  distinct  cubic  cleavage.  H.=5.  G. 
=  2'1j1.  Color  flesh-red  to  colophonite-red.  Lustre  vitreous.  Composition,  according  to  mean  of 
two  analyses  by  E.  Bechi  (1.  c),  Si  59*11,  3tl  22*08,  Mg  10-12,  Na  0*45,  K  0*02,  il  7-67=99-45.  For- 
mula Mg' 5i' +  3  Xl  5i' +  6  tl,  Bechi.    Associated  with  calcite,  caporcianite,  and  picrothomsonite. 

A  somewhat  bimilar  compound,  a  pseudomorph  after  analcite,  has  been  observed  by  Guthe 
(Jahrb.  JXin.,  ISrt.'J,  59o)  in  the  clay-iron  ore  of  Duingen.  An  analysis  by  Stromeyer  (L  c.)  af- 
forded Si  56-7,  Xl  21-2,  l?o  2'8,  Na  9*1,  fl  9-8=99-6. 

The  Cluthatite  of  Thomson  (Min.,  i.  3:-59,  183«)  occurs  in  flesh-red  vitreous  crystals  in  amygda- 
loid at  the  Kilpatrick  Hills.  H.=3'o.  G.  =  2*166,  Opaque  or  subtransluoent.  Fragile.  Analy- 
sis aflbrded  gi  51*266,  3^1  23*5G(>,  Fe  7*306,  Na  5130,  Mg  1233,  tl  10*55.3=99048.  It  may  be 
altered  analcite. 

Analcite  altered  to  a  mixture  of  calcite  and  hydrous  silicato  of  alumina  has  been  observed  by 
Tschermak.    Also  occurs  altered  to  prehnite. 

384.  EUBNOPEOTE.    Eunophit  Weibye,  Fogg.,  Ixzix.  803,  1850. 

Orthoriiorabic.  /A 7=120°,  7a1-z=130^  l-iAl-z,  over  C>,=84:°  9'. 
Form  a  six-sided  prism  (/,  i-i)  with  tlie  dome  l-l.  Cleavage  :  0  perfect ; 
i'l  and   i-l,  less  so.    Commonly  massive,  cleavable. 

H.=5'5.  G.=2'27.  Lustre  weak,  a  little  pearly  on  the  cleavage-faces. 
Color  white,  grayish,  brownish.  Streak  white.  Translucent;  m  thin 
lauiinfle  transparent.     Optically  biaxial ;  double  refraction  strong ;  Descl. 

Oomp. — 0.  ratio  for  fi,  fi,  Si,  fl=l  :  8  :  8  :  2,  or  the  same  as  for  analcite.  Analyses  by  von 
Borck  and  Berlin  (L  c.) : 


Si 

%1 

]?ra 

n 

1. 

54-93 

25*59 

14*06 

8-29=102  87  Borck. 

2. 

55-U6 

23*12 

14*06 

816=  100-40  BerUn. 

Pjrr.,  etc. — Fuses  to  a  colorless  glass.    Gelatinizes  with  muriatic  add. 

Obs. — Occurs  in  a  coarse  syenite  on  the  island  Lamoe,  near  Brevig,  Norway,  with  catapleiite^ 
leucophanite,  mosandrite,  eta 

Named  from  tiSvotpoi^  obscurity,  in  allusion  to  the  cloudiness  of  the  mineral 

385.  FADtTASmi.    Darrwar,  Ann.  d.  M.,  IT.  I  395,  1842. 

Isometric.     In  octahedrons.     Twins  :  composition-face  the  octahedral. 

II.  =  5.  G.=l-923.  Lustre  vitreous;  sometimes  adamantine.  Color- 
less — w^hite ;  bro\vn  externally.  Fragile ;  fracture  vitreous  and  uneven. 
No  action  on  polarized  light. 

Oomp.— 0.  ratio  for  ft,  S,  Si,  lt=l  :  3  :  9  : 9 ;  corresponding  to  4i  Si,  Si,  (i  Oa+i  ^a),  9  fi= 
Silica  45-5,  alumina  17*4,  lime  4*7,  soda  5*2,  water  27*2=100. 
Analyses :  1,  Damour  (L  c);  2,  id.  (ib.,  xiv.  67): 

Si  XI  Ca         Sa  S 

1.  Kaiserstuhl        49*36        16*77        5*00        4*34        22*49=97*96. 
2  "  4612        16*81        4*79        609        2702=99*83. 

Pyr.,  etc.— According  to  Damour,  loses  15  p.  a  of  water  when  exposed  for  one  month  to  drj 
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^,  lut  ngaina «Inimt  aQ  of  U  in  ordlnocrairiD  34  hours.    Heated  «t  50°-r>n°C.(bron«tiDin''G_.. 

■  3S-a  p.  e. ;  nt»Ml*-G5°.  lO'i  p.  t ;  nnc'-TS',  IS'S  p.  c,  wliidi  is  almost  entirely  ropiined  Ljr  expo- 
mire  to  sir  lor  a  Tew  weeks.  B.B.  fitseE  wilh  intumeBCcuce  lo  a  while  l>l«b)iy  ennmeL  DeMiiu- 
posed  bj  muriatic  add  without  getatiHixatioii. 

Oba.— Oueun  with  allele  in  the  uufgdoloid  of  EniEeratuhl,  Baden.  Tlio  sdamaiilme  lustre 
MlDClimei  exUUuB  ia  attributed  to  a  tliiu  bicumuioua  conUog.  Namtd  by  Damour  a]\er  Faujaa 
dc  Saint  Fond. 


386.  OHABAZTTB.  Zeolitbaa  albna  cnbicmi  IsUndiiB  v.  Bon,  Dtbapk  L  46,  1772.  Zeolite  m 
cubes  fhujiu,  Volo.  Vi».,  las,  ms;  de  Llilt,  Crist,  iL  ii\  ITSS.  Chabazio  (l>,  Ob«r»t«in) 
fiwc  iTAhUc,  J.  d'Hiil.  N.,  il.  181,  1780.-  WiJrfflajolith  pt.  (rest  aofllcito)  IRrra.,  Emmorling 
MiiL,  i.  aofi,  179!!.  Chabaait  (rhora)iohednil  form  recognized)  //.,  Tr.,  ilL  IMOl.  Cbubasin 
SanL.  Tab.,  30,  1808.  Scbubaiit  Wen.,  tloffm.  Kuboizit  ffeiM,  HolTm.  Min,,  iv.  b,  41, 
1B18,  Mog.  Gea.  N.  Ft,,  Berlin,  vll.  181,  ISIB. 

Fhskolit  Bndh. ;  Jhmnau,  Jahrb.  HJD.,  B5:),  eQ7,  18-in.  nRfdeiilte  CleaiKland,  Min.,  178, 
1822,  Auidialite  Alger  it  Jocfcun  (without  pubtLaktJaa)=:'' No  Cfaubnsie  "  E  UoffmaHn,  Am. 
J.  Sci,,  XIX  see,  183e;=Acadiolite  Thomson,  Phil.  Ubr.,  uii.    1m3,  1843;   ilayts,  Aio.  J.  Sci., 


II.  i.  1 


!,  184 


Khomboliedral.     ^  A  i?=94°  4fi',  0  A  ^=129'  15' ;  a=\-m.    Olwen-ed 


iilniiGs  :  prisiuatic, i-2  ;  rbombohedml, .^, -i>-2;  pyrRmidal,  |-2  if);  scaleno- 
liwlral,  +'  (o,  bcvcllinii  terminal  edge  of  Jt,  or  replacing  edge  between  R 
and  -^  li)\  -J-jl  (/),  aWajs  Bt.rialeci'pai-nliel  to  edge  X  (fT  39«). 


HajrdeniLo 


.ffA-i=]37°23' 
^A-i,  ov. -2,=83  31 
R  A  -2,  vert.,  119  42 
li  h-%  across,  12«  26i 
-J  A -J,  term., =125  13 
iA  (,  term.,=U5  54 


4  A -2,  term., =72°  53' 
Af=155  18 
Xin^=]08  28 
1^10/=  174  5 
Xiii|',  ov. -4,=130  36 
T'n\  ''=155  53 


Twins:  composit ion-face  (?,  verv  common,  and  usu- 
ally in  compound  twins,  as  in  f.  307,  39S ;  2,  c.-face 
a,  rare.  Cleavage  rhonibohedral,  rather  distinct. 
lI.=4-5.  G.=2-(IS-219.  Lnsti-e  vitreous.  Color 
Faroe.  wliito,  flesli-red ;   streak  uncolored.      Transparent  — 

translucent.  Fracture  uneven.  Brittl:-.  Double  refraction  weak;  in  ]k)- 
larized  light,  images  rather  confused ;  axis  in  some  crystals  (UoLeuiia) 
Jiegative,  in  others  (from  Andreasberg)  positive ;  Descl. 
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Var. — 1.  Ordinary.  The  most  common  fonn  is  the  fundamental  rhorobohedron,  in  which  the  angle 
is  80  near  90°  that  the  crystals  were  at  first  mistaken  for  cubes.  K  A  R—^A^  46',  Phillips,  Haid  : 
94**  36',  fr.  Kilraalcoliii,  taiunau;  94^  6S',  fr.  Rubendorfel,  id.;  95=  2',  fr.  Fassa,  id.;  i*4'  24,  fr 
Oberstein,  Breith.  Acadialite,  from  Nova  Scot^ak  {Acadia  of  the  French  of  last  century),  is  only  a  red 
dish  chabazite ;  sometimes  nearly  colorless.  In  some  specimens  the  coloring  matter  is  arranged 
in  a  tesselated  manner,  or  in  layers,  with  the  angles  almost  colorless. 

2.  PhacolUe  is  a  colorless  variety  occurring  in  twins  of  mostly  a  hexagonal  form  (f.  397),  and 
often  much  modified  so  as  to  be  lenticular  in  shape  (whence  the  name,  from  ^jv^f,  a  bean) ;  the 
ongmal  was  from  Leipa  in  Bohemia;  B  a  Ii=\f4°  24\  fr  Oberstein,  Breith. 

3.  Haydemte  is  a  yellowish  vairiety  in  small  crystals  of  the  form  in  fig.  H96,  from  Jones's  Falls, 
near  Baltimore,  Md. ;  the  crystals  are  often  twinned  parallel  to  R. 

Chabazite  crystals  discovered  by  Ulrich  in  the  Okerthal,  Harz,  in  cavities  in  the  granite,  have 
G.=2'189,  and  their  edges  scratch  glass  (v.  Rath,  Pogg.,  cxxii.  4o4). 

Oomp.— For  most  chabazite  0.  ratio  for  ft,  ?i.  Si,  6=1  :  3  :  8  :  «;  corresponding  to  4  Si,  itl, 
(s  Ca  +  i  (S'a,  Kj),  6  11 ;  some,  1  :  3  :  9  :  6,  the  same  in  constituents  except  4i  Sl  For  the  phacolite, 
according  to  Ramnielsberg,  1:3:7:5. 

jVnalyses:  I-.i,  Ilofraann  (Pogg.,  xxv.  495);  4,  Berzelius  (Afh.,  vL  190);  5,  Rammelsberg 
(Handw ,  i.  149) ;  6,  Thomson  (Miu,  i.  334) ;  7,  Connell(Edinb.  J.,  1829,  262);  8,  Durocher  (Ann. 
d.  M.,  IIL  xix.  ft85);  9,  Genth  (Ann.  Ch.  Pharm.,  Ixvi.  274,  1848);  10,  Eugelhardt  (Ann.  Ch, 
Pharm.,  Ixv.  372);  11,  RarameUberg  (2d  SuppL,  p.  34);  12,  13,  A.  A,  Hayes  (Am.  J.  ScL, 
IL  i.  n.i);  14,  Rammelsbcrg  (Pogg.,  bcu.  149);  15,  Anderson  (Ed.  N.  PhQ.  J.,  1843,  23);  16, 
Schroder  (Jahrb.  Min.,  LSGO,  795): 


1.  Parsboro,  N.  S. 

2.  Fassatlial 
3. 
4. 
5. 


Si          Xl  6a 

6;-4G  17G5  8  91 

48  63  19-52  10*22 

48-18  19*27  9rt5 

5(1-65  17-90  9  37 

48*80  18*62  9-73 

48-76  17*44  10*47 

50*14  17-48  8-47 

47-75  2085  6-74 

47*00  19*71  10-63 

48*31  19*47  11*01 

52-14  1914  7  84 

5202  17-88  4-24 

52-JO  18-27  6-58 

Leipa,  P^^ic<}/;fe  46-:{3  21-87  10-40 

"             "          45  6H  19*48  13-;i0 

Oberstein             nO'lO  17*45  7*13 


G  ustafsberg 

Aussig 
6.  Kilmalcolm 
7. 

8.  Faroe 

9.  Annerode 

10.  Giessen 

11.  Parsboro 
1-2.  Acadialite 
13. 
14. 
15. 
16. 


Na 

1*09 
0-56 
1-64 

0-25 


2*H4 
0-65 


017 

0-28 
0-21 
1  70 


£[ 


u 


19-66,  Fe  0-86=99-79  Hofbiann. 

20*70=99*91  Hofmann. 

2l-10=»9-95  Hofmann. 

19*90=99-52  Berzelius. 
2-56   [20-47]  =  100  Rammelsberg. 
1-55     21  72=99-93  Thomson. 

20-83  =  99-50  Conuoll. 

21-30=99-63  Durocher. 

22-29,  Pe  0-15=100  76  Genth. 

19-65,  Mg  0-26  Engelhardt. 

1 9  - 1 9  =  1 00  Rammelsberg. 
18*30=99-54  Hayes. 

20  6  >=99*rt9  Hayes. 
1*29  [191H]  =  100  Rammelsberg. 
1-31     17-98,  Mg  0-14,  Fe  0*43=99-95  Anderson. 
0-62     2209,  Ba  0*48,  i>r  0-32=100-40  Schroder 


2  58 
1-65 
0-33 
1-17 
0-98 
3-03 


The  baryta  and  strontia  of  the  Oberstein  crystals  were  first  detected  by  spectral  analysis;  and 
by  the  same  method  the  absence  of  those  earths  from  the  Iceland  was  ascertained. 

Dc'lesse  obtained  in  an  analysis  of  haydenite,  made  on  too  small  an  amount  of  material  to  be 
correct  (Rev.  Sci.,  xxv.  107),  Si 49*5,  ^l,  3Pe  23*5,  Oa  2-70,  Mg  fr.,  fL  2*50,  A  21*0=99-2.  Silli- 
man's  analysis  (This  Min.,  2d  ed.)  is  wholly  erroneous. 

Pyr.,  etc. — According  to  Damoiir,  cryst;ils  from  Dyrefiord,  Iceland,  and  Riibendorfel,  Bohemia, 
lost  T'2  p.  c.  after  5  mos.  iuxlried  air;  afler  some  months  in  the  free  air  again  had  regained  this, 
and  also  an  excess  of  0-15  p.  c.  Heated  for  1  h.  to  100"  C,  the  loss  was  2-75  p.  c;  to  180',  14 
p.  c. ;  to  2:50",  17  p.  c;  to  300",  19  p.  c;  this  loss  was  reduced  to  zero  in  3  days;  at  a  dull  red 
licat,  the  loss  was  J 1  p.  c ,  and  the  mineral  was  no  longer  hygroscopic ;  at  a  bright  red,  it  lost 
22-4  p.  c,  intumescod,  and  was  partially  fused. 

Pliacolito  of  Scotland  [Ireland?]  lost  7  p.  c.  after  7  mos.  in  dried  air;  and  4  months  after,  in 
an  atmosphere  saturated  with  moisture,  it  had  an  excess  of  12  5  p.  c,  which  it  lost  very  nearly 
acrain  inordinary  air.  Heated  to  loo'  C,  the  loss  was  3*7  p.  c;  to  210"*,  15*7  p.  c. ;  to  29o'- 
300°,  1 8  p.  c. ;  and  after  48  hours*  exposure  to  the  free  air,  the  amount  lost  was  restored.  At  a 
dull  red  lioat,  the  loss  was  22*2  p.  c. ;  at  a  bright  red,  22*8  p.  c,  and  the  material  was  fused  to  a 
hlebbv  enamel. 

V  

B.B.  iiitumesces  and  fuses  to  a  blebby  glass,  nearly  opaque.  Decomposed  by  muriatic  acid, 
with  separation  of  slimy  silica. 

Obs. — Chabazite  occurs  mostly  in  trap,  basalt,  or  amygdaloid,  and  occasionally  in  gneiss, 
syenite,  mica  schist,  hornblendic  schist. 

Occurs  at  the  Faroe  Islands,  Greenland,  and  Iceland,  associated  with  chlorite  and  stilbite ;  at 
Aussig  in  Bohemia,  in  a  kind  of  greenstone  (the  graiistein  of  Werner) ;  at  Oberstein,  with  harm©- 
tome;  at  Annerode,  near  Giessen;  at  the  Giant's  Causeway,  Kilmalcolm  (some  an  inch  across); 
Renfrewshire,  Isle  of  Skye,  etc. ;  Poonah  in  Hiudostan,  eta    In  Nova  Scotia^  wine-yellow  or  fleshy 
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red  (the  last  the  acadialite),  associated  with  heulaadite,  aDalcite,  and  calcite,  at  Five  Islands,  Swu'! 
Creek,  Digby  Neck,  Mink  Cove,  William's  Brook.  Phacolife  occurs  at  Leipa  in  Bohemia ;  alro  at 
Siilcsel  and  \Vannow,  in  Bohemia;  in  Antrim,  Ireland,  at  Giant's  Causeway. 

Both  mnbsive  and  iucni8tcd  at  the  Paugatuck  stone-quany,  Stonington,  Conn.,  with  scapolite, 
sphene,  and  apatite ;  also  yellowish-red  in  North  Killingworth.  on  the  Essex  turnpike ;  at  Had* 
l^me,  Conn.,  on  frneiss ;  in  syenite  at  Charlestown,  Mass.;  also  at  Chester.  Mass.,  in  amygflaloid; 
at  Borgcn  Hill,  N.  J.,  in  small  crystals ;  in  the  same  rock  at  Piermont,  N.  Y. ;  in  fiifsures  in  horn- 
blendic  gneiss  at  Jones's  Falls,  near  Baltimore  (liaydenite)^  with  -heulandite.  Phacolite  has  been 
reported  from  New  York  Island. 

At  Ilusavic,  Iceland,  fossil  clam  shells  ( Ycnus)  occur  in  a  recent  deposit,  lined  mthin  with  gmall 
rhombohodrous  of  chabazite.  Daubrde  states  that  crystals  occur  at  the  warm  springs  of  Loxeail, 
Dept.  of  Haute  Saone,  iYance,  as  well  as  at  those  of  Plombieres,  under  conditions  which  indicate 
that  they  were  formed  through  the  agency  of  the  warm  waters ;  the  temperature  at  Luxcuil  i^ 
116'  F.,*and  at  Plombieres  163"  F. 

The  name  Chabazite  is  from  ;^u$a^<oc,  an  ancient  name  of  a  stone. 

Alt. — The  haydeuitc  is  oflen  covered  with  chlorite,  and  sometimes  chlorite  takes  the  place  ui 
the  crystal 

Altered  crystals  from  the  Yogelsgebirge,  that  had  lost  part  of  their  protoxyd  bases,  ha?e  beeo 
analyzed  by  Suckow  (Yerwitt.,  etc.,  148) : 


Si 

^\ 

& 

^a 

t. 

fl 

C 

Interior 

48-40 

19-13 

1-88 

1-47 

813 

2101 

=100-02. 

Exterior 

47-29 

19-16 

6*78 

1-50 

1-47 

2100 

8-20=:99--IO. 

Removing  Oa  C  -from  the  latter,  the  0.  ratios  are,  for  the  first,  0*76  :  8  :  8*6  :  6  3 ;  for  tl^^ 
second,  0  37  :  3  :  8*4  :  6*2  (Ramm.  Min.  Ch.,  818). 

Doranitf  of  Thomson  may  be  altered  chabazite,  if  the  analysis  is  not  an  incorrect  one  of  the  un^' 
tcred  mineral  It  is  described  as  occurring  in  aggregated  crystals,  apparently  cubic,  yellowi^t*^ 
white,  and  translucent,  with  G.=2-15  ;  and  as  consisting  of  Si  48*0,  -kl  22*0,  Fe  2  75,  Mg  IS"*' 
Ca  G-0,  II  7-70=99-45.    Found  in  basalt,  2  m.  ^V.  of  Carrickfergus,  Ca  Antrim. 

387.  GMHUNTm,  Sarcolite  Vauq.j  Ann.  d.  Mus.,  ix.  249,  1807,  xi  42.  Hydrolithe  Lenum^ 
Cat.  Mm.  de  Dree,  18,  1811.  Gmelinite  Brooke^  Ed.  J.  Sd,  ii.  262,  1825.  Ledererite  a  ^ 
Jackson^  Am.  J.  Sd.,  xxv.  78,  1834. 

Ehombohedral.   B  A  7^=112° 26',  0  A  i?=(9  A-l=140^  3' ;  a-0'72o4r. 

Observed  planes :  prismat- 
ic, t,  2-2  ;  rnomboliedral,  7?. 
-1 ;  and  also  the  plane  1-2 
truncating  the  edge  b^ 
tween  Ii  and  -1.  ^  A  -1 , 
pyr.,  =  142°  23',  i?A-l, 
bas.,=79°  54\  7?  A  1-2= 
-1  A  1-2=161°  16'.  CiTS- 
tals  usually  hexagonal  ii^ 
aspect;  sometimes -1  small- 
er than  Jij  and  habit  rhoai- 
bohedFal ;  i  often  horizon.- 


400 


899 

^ 

R 

V-l 

1 

■ 

^ 

-1 

/ 

/  K 

C.  Blomidon,  etc. 


C.  Blomidon. 


tally  Striated.     Cleavage  :  i  perfect.     Observed  only  in  crystals,  and  nev 
as  twins. 

n.=4-5.     G.=2-04:-2-17  ;  2-099-2-169,  fr.  C.  Blomidon.     Lustre  vi^^- 
reous.     Colorless,  yellowish-white,  greenish- white,  reddish-white,  flesh-rect-' 
Transparent  to  translucent.     Brittle.     Double  refraction  weak ;  axis  posf ^ 
tive  for  crystals  from  Cyprus,  negative  for  those  of  Andreasberg,  the  Vicen- 
tine,  and  Glenarm  ;  no  evidence  of  compound  structure  by  polarized  light; 
Descl. 

Var— The  angle  R  \  -1,  ov.  t,=80'  8',  Brewster.  80**  54',  G.  Rose,  80**  6',  DufVen.,  79'  44* 
Breith.,  bu   8 ,  B.  &  M.,  79'  44',  from  Andreasberg.  DescL    Plane  1-2  obserred  oi^y  oo  Andreas- 
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§i 

^1 

Ca 

Na 

t. 

1.  Glenarm 

48-56 

1805 

513 

885 

0-39 

2. 

40-40 

21  08 

3  67 

7-29 

1-60 

3.         " 

465fi 

2018 

3-89 

7-09 

1-87 

4.  Cyprus 

4(337 

1965 

5-26 

6-51 

0-78 

0.  TjedereriU 

49-47 

21-48 

11 -48 

3  94 

6 

68-71 

17-63 

6-52 

3-10 

0-80 

6A.      " 

47-19 

20-13 

7-44 

3-54 

0-91 

7. 

51-32 

18-45 

640 

[3- 

^81 

berg  crystals.  The  5a7-co^7«  of  Vauquelia  is  a  flesh-red  gmelijiite  from  Moutecchio-Maggiore  in 
the  Vlceutiu,  supposed  by  VauqueUu,  when  he  used  the  name,  to  be  identical  with  the  Vesuviaa 
sarcolite. 

Ledtreriie  is  ordinary  gmelinite  from  Nova  Scotia,  impure  with  some  free  silica.  Marsh  haa 
shown  that  it  does  not  differ  in  the  amount  of  water ;  and  Descloizeaux  that  it  has  the  same 
angles,  finding /^  A -1,0V. »,  =80*,  arid  (>  A  /^=14'^^  Marsh  found  G.= 2-108  (anaL  C),  and  2*099 
(anal.  7);  most  of  the  crystals  obtained  by  him  were  implanted  on  quartz. 

Comp. — O  ratio  for  &,  tt,  Si,  11=  I  :  3  :  8  :  rt,  as  in  chabazito,  G.  Rose ;  corresponding  to  4  Si, 
Xl,  i  C'a-f-l  iNa,  K),  6  IlL  Analyses :  1,  Connell  (Ediub.  New  PhiL  J.,  1838) ;  2,  3,  Rammelsberg 
(Pogg.,  xlix.  211);  4,  Damour  (Bull.  Soc.  G,  III.  xvL  675);  5,  A.  A.  llayes^Am.  J.  Sci,  xxv.  78); 
6,  6 A,  7,  0.  C.  Marsh  (Am.  J.  Sou,  II.  xliv.  362): 

tl 

fil-66,  Pe  0-11=98-75  ConnelL 
20-41  =  100-45  Rammelsberg. 
29-41  =  100  Rammelsberg. 
2200=99-47  Damour. 
8-.- 8,  Fe  0-14,  P  3-48=98-57  Hayea. 
17  98=99-74  Marsh. 
20-53=99  74  Marsh. 
20  35=100  Marsh. 

Analyses  fi,  7,  give  an  excess  of  silica,  and  Marsh  attributes  it  to  free  quartz,  visible  particles  of 
which  were  detected  by  him  in  the  crystals ;  6A  is  the  same  analysis  with  6  after  separation 
of  this  excess,  amounting  to  about  1 2  p.  c.  Both  6  and  7  are  of  crystals  from  Cape  Blomidon,  but 
from  different  localities. 

Pyr.,  etc, — According  to  Damour.  the  Cyprus  gmelinite  loses  6  p.  c.  in  dried  air;  at  100"  C. 
loss  13  p.  c,  and  the  amount  is  regained  rapidly  in  free  air ;  at  23«)*  C.  loss  20  p.  c. ;  at  a  bright  red 
heat  21*5  p  c,  and  the  grains  become  soldered  together.  The  Irish  crystals  lose  7-25  p.  c.  in 
dried  air,  which  ii>  six  months  increases  to  9-3  p.  a ;  the  loss  is  reduced  to  1*5  p.  c.  after  a  few 
days  of  exposure.  In  the  closed  tube  crumbles,  giving  off  much  water.  B.B.  fuses  easily  (F.= 
2-5  —  3)  to  a  white  enamel.     Decomposed  by  muriatic  acid  with  gelatinization. 

Ob3. — Occurs  in  uraygdaloidal  rocks  at  MontocchioMaggiore,  and  at  Castel,  in  the  Vicontine ;  at 
Andreesberg,  in  argillaceous  schist,  with  nnalcite  and  heulandite ;  in  Transylvania;  at  Glonarm 
and  Purtrusii  in  Antrim,  Ireland;  the  island  of  Magee.  some  crystals  ^  in.  across;  near  Lame, 
tlesh-colored  ;  at  Taliskur  in  t^kye,  in  large  colorless  crystals ;  on  the  I.  of  Cypnis,  near  Pyrgo,  of 
a  pale  reddish  color,  and  G.  =  2*u7;  at  (-ape  Blomidon  in  Nova  Scotia  (ledererite),  on  the  north 
coast,  at  a  point  nearly  opposite  Cape  Sharp,  in  geodes,  with  analdte  and  quarts,  often  implanted 
on  the  latter  mineral. 

Gme'inite  is  usually  considered  rhombDhedral  and  the  crystals  as  twins,  secondary  to  a  rhom- 
bohedron  of  86*"  18'.  Tamnau  makes  Ji  A  A*  as  in  chabazite,  and  the  pyramidal  faces  the  forraf*. 
The  hexagonal  cleavage  observed  by  Rose  separates  it  widely  from  chabazite. 

Named  Gmebnik  after  Prof  Ch.  Gmelin  of  Tiibingen;  Hydro'ite  from  the  water  present; 
Ledcrtrite  after  Baron  Lederer,  Austrian  Consul  at  New  York.  The  name  hydrolite  has  the  pri- 
ority, but  is  objectionable  because  the  mineral  is  not  so  eminently  hydrous  as  to  make  it  deserv- 
ing of  the  appellation. 

388.  HURSOHEIilTE.    Levy,  Ann.  Phil.,  x.  861,  1825.    Gmehnite  pt  many  authors.    Her- 

schelite  v.  Lang,  PhiL  Mag.,  IV.  xxvUL  606. 

Ortliorhombic,  v.  Lang.  /A  7=120°,  or  nearly,  0  A  l-i=139°  23'. 
Observed  planes  :  0^  i-i^  l-z,  2-i,  f-i,  3-2.  i-l  A  1-1=130°  37',  i-l  A  2-t= 
149°  45',  I'l  A  |-z=155°.  Not  known  in  simple  forms.  Cleavage:  basal. 
Twins :  composition-face  /,  the  crystals  hexagonal  tables,  with  replaced 
basal  edges,  but  consisting  of  six  sectors  from  composition.  The  tables 
often  aggregated,  as  in  prehnite ;  and  also  into  spherules.  Surfaces  of  planes 
hardly  smootli ;   0  often  rounded  or  rough. 

II. =5 -5.  G.=2'06.  Lustre  weak  vitreous.  Colorless  or  white.  Trans- 
lucent; transparent  in  thin  plates.  Fracture  conchoidal.  Optically  bi- 
axial, as  observed  in  each  sector  of  the  tables,  v.  Lang ;  double  refraction 
weak ;  axial  divergence  small ;  bisectrix  negative. 
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Oomp^O.  ratio  for  ft,  fi,  Si,  t^=l  :  3  :  8  :  5;  corresponding  to  4 Si,  51,  (^Sa+jt),5ft 
Near  gmelinito  in  the  genera]  form  of  the  crystals  and  iu  composition,  but  the  ciTStals  are  ortho 
rhombic  and  not  shnple,  and  it  contains  as  its  protoxyd  bases  potash  and  soda  in  place  of  limi 
and  soda.  Analyses:  1,  2,  Damour  (Ann.  Ch.  Phys.,  ILL  xiv.  99);  3,  y.  Waltershauaeo  (Volk. 
Gest.,  261): 


'-"1  — — /  ' 

Si         51 

da 

&a 

& 

^ 

1.  Ad  Castello 

47-39     20-90 

0*38 

8  83 

4-39 

17-84— 99-28  Damour. 

2.        " 

47-46     20-18 

0-25 

9-35 

4-17 

17-66= 99-<j6  Damour. 

3. 

(i)  46-46     19-21 

4-75 

6-27 

2-88 

17-86,  AgO-42,  Fe  1  •14=97-99  Valt 

Pyr.,  etc. — In  the  closed  tube  whitens  and  yields  water.   B3.  fuses  easily  to  a  whito  etaoA 
Easily  decomposed  by  acids,  yielding  semi-gelatinous  silica  (Damour). 

Obs. — Accompanies  phillipsite  in  a  lava  at  Aci  CSastello,  near  Aci  Reale,  Sicily;  also  at  (}yclop&, 
Catania;  in  basalt  near  Richmond,  in  Victoria,  Australia,  the  crystals  in  mode  of  twiuiingaiidiB 
optical  properties  hke  the  Sicilian. 

389.  PHUiLIPSmZ.    Levy,  Ann.  PhiL,  II.  z.  862,  1825.    lame-Harmotome.    Kalk-HanD9^ 
tome  Gemi,    Kali-IIarmotom,  Normaliu,  BreWL,  Schw.  J.,  L  827,  1827,  Uib.,  32,  1830,  Char^ 
226,  1832.    Christianite  DescL,  Ann.  d.  M.,  IV.  xii.  373,  1847. 

Orthorhombic.     I A  7=91°  12'  and  88°  48';  1  A  1=121^  20',  120°  M'' 
and  88°  40',  Marignac;  120°  42',  119°  18',  and  90°,  Brooke  and  Miller. 
Faces  1  and  i-l  striated  parallel  to  the  edge  between  them.     Simple  crys- 
tals unknown.     Twins :  (1)  composition-face  /,  producing  penetration  fonra 
like  either  part  of  f.  401 ;  (2)  cruciform  crystals,  consisting  of  two  crofiaing 


401 


402 


C  dlBove. 


C.  di  Bove. 

crystals,  each  a  twinned  prism  (f.  401) ;  (3)  cruciform,  consisting  of  three 
crossing  twinned  prisms  at  right  angles  to  one  anotlier.  The  prisms  of 
f.  401  sometimes  short,  as  in  f.  402.  Crystals  either  isolated,  or  grouped  i" 
tufts  or  spheres  that  are  radiated  withinand  bristled  with  angles  at  surface. 
H. =4-4-5.  G.=:2*2;  2-201,  Iceland,  Damour,  and  Sicily,  v.  Walters- 
hausen.  Lustre  vitreous.  Color  white,  sometimes  reddish.  Streak  nc 
colored.     Translucent — opaque. 
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Oomp.— 0.  ratio  for  &,  S,  gi,  tt=l  :  3  :  8  :  6;  correspouding  to  4  Si,  3tl,  (}  6a  + J  fil),  5  fl=: 
Silica  47-9,  aluraiua  20*5,  lime  7*4,  potash  6-3,  water  170=  100. 

Analyses:  1,  2,  Gmeliu  (Leonh.  ZS.  Miu.,  1825);  3,  4,  Kohler  (Pogg.,  xixvii.);  5,  Cotmel 
(Ediub.  PhiL  J.,  xxxv.  1843,  375);  6,  7,  Dnmour  (Ann.  d  M.,  IV.  ix.  336);  8,  Genth  (Ann.  Oh. 
Phann.,  Ixvi.  272);  9,  10,  Waltershausen  (Vulk.  Gest,  263): 


Fe  0-99= 100-38  Gmelin. 
I?e  0-18  =  100-62  Gmeliu. 
=  99-49  Kohler. 
=  100-22  Kohler. 
=  11)0-21  Coiinel.  G.=2-17. 
=  100-73  Damour. 
=  100-00  Damour. 
I?e  0-24,  Ba  <r.  =  100-36  G. 
Fe  2-64",  Idg  1-60  =  100-34  W. 
Fe  0-71,  Sig  1-42=98-91  W. 


Si 

^\ 

Oa 

^a 

4 

fl 

1. 

Marburg 

48  51 

21-76 

6-26 

6-33 

17-23, 

2. 

u 

4802 

22-61 

6-56 

7-50 

16-75, 

3. 

u 

60-45 

21-78 

6-50 

3-95 

16-82: 

4. 

Cassel 

48-22 

23-33 

7-22 

3-89 

17-55: 

5. 

G.  Causeway 

47-35 

2 1 -SO 

4-85 

3-70 

5-55 

16-96: 

6. 

loeland 

48-41 

22-04 

8-49 

6-19 

15-60: 

7. 

ii 

5016 

20-94 

7-74 

6-50 

14-06^ 

8. 

Marburg 

48-17 

21-11 

6-97 

0-63 

6-61 

16-62, 

9. 

Aci  Castello,  Sic 

48-53 

19-IS8 

2-92 

6-18 

3-82 

14-76, 

10. 

Pnlagouia,  Sic. 

48-37 

21-07 

3-24 

3-41 

6-15 

14-54, 

Probably  as  phosphate. 


Marignac  published  as  an  analysis  of  the  philhpsite  of  C.  di  Bove  results  differing  widely  fh>m 
the  above.    See  page  418,  under  Gismonditk. 

Pyr.,  etc. — According  to  Damour,  the  Kaiserstuhl  crystals  (mixed  with  a  little  faujasite)  lose 
8  p.  c.  after  a  month  in  dried  air,  and  regain  all  again  in  ordinary  air  in  24  hours.  Heated  to 
60^  C.  for  an  hour,  the  mineral  loses  12-3  p.  a,  and  recovers  nearly  all  in  24  hours'  exposure  to 
ordinary  air.  but  becomes  a  powder  and  opaque  (the  faujasite  remaining  transparent).  Heated 
to  150'  C,  the  loss  is  16  p.  c.,  and  only  0*8  p.  c  after  exposure  again  to  the  air  for  4  days.  At 
250'  C,  the  loss  is  18*5  p.  c,  part  of  which  is  due  to  the  faujasite;  it  is  reduced  to  9  p.  c.  in  the 
free  air.     B.B.  crumbles  and  fuses  at  3  to  a  white  enamel.     Gelatinizes  with  muriatic  acid. 

Obs. — In  translucent  crystals  in  amygdaloid,  at  the  Giant's  Causeway,  Ireland ;  in  small  color- 
less crystals,  and  in  spheroidal  groups,  in  leucitophyr,  at  Capo  di  Bove,  near  Rome ;  in  crystals 
and  radiating  masses  at  Aci  Castillo  and  elsewhere  in  Sicily ;  among  the  lavas  of  Somma ;  at 
Stempel,  near  Marburg;  Habichtswalde,  near  Cassel;  Annerode,  near  Giessen;  near  Eisenach, 
in  Saxe  Weimar;  Petersberg,  m  Siebengebirge ;  Laubach,  in  Hesse  Darmstadt;  in  Kaiserstuhl, 
with  faujasite ;  at  Hartlliigcn,  Duchy  of  Nassau ;  in  Silesia ;  Bohemia ;  on  the  west  coast  of 
Iceland,  the  shores  of  Dyrefiord.  Very  small  transparent  crystals,  of  recent  formation,  in  the 
masonry  at  the  hot  batlis  of  Plombieres,  France,  observed  by  Daubree,  are  stated  by  Senarmont 
to  have  the  angles,  and  by  Descloizeaux  the  optical  characters,  of  phillipsite. 

Named  after  the  English  mineralogist,  J.  Phillips.  The  name  chrisiianite  was  given  by  Des- 
cloizeaux (after  Christian  VI  II.  of  Denmark)  to  the  Marburg  harmotome  and  crystals  from 
Iceland;  and  in  his  Man.  Min.,  1862,  ho  places  all  of  phillipsite  under  his  name  christlanite. 

On  cryst.  see  Descl.,  L  c,  and  Min.,  i.  399 ;  v.  Rath,  ZS.  G.,  xviiL  530,  from  whom  the  above 
figures  are  taken. 


390.  HARMOTOMB.  Spatum  calcarium  cryst.  dodecaedrum  album,  opacum,  et  lamcllis 
quatuor  erectis,  etc.  (fr.  Zellerfeld),  v.  Born,  Lithoph.,  iL  81,  Tab.  I.,  f.  1 ;  Figura  hyacin- 
thica,  etc. ;  hie  crystalli  non  sunt  calcareae,  sed  silice®,  Btrgm.j  Opusc,  ii.  7,  1780.  Hyacinte 
blanche  Diiiiesie,  Lett.  417,  var.  5,  1779.  Hyacinte  blanche  cruciforme  de  Lisle,  Crist,  ii.  299, 
pi.  iv.  f.  1 19  (good),  1783.  Kreuzkristallo  Heyer,  v.  Trebra's  Erfahrungen,  etc.,  89 ;  Crell's  Ann., 
i.  2V1,  1780.  Kreutzstein  Wem,  Karsten,  Lempe's  Mag,  il  68,  59,  1786.  Ajidreasbergolite 
Ddanieiherie,  Sciagr.,  i.  267,  1792.  Andreolite  DelameiJi.,  T.  T.,  ii.  285,  1797.  Staurolite  Ktr- 
uan,  I  282,  1794.  Ercinite  Napione,  Elem.  Min.,  239,  1797.  Harmotome  Haay,  Tr.,  iii.  1801. 
Pierre  cruciforme  Brochant,  1311,  1808.  Morvenite  Thorn.,  Min.,  L  351,  1836.  Baryt-Harmo- 
tome. 

Orthorliotnbic.    /A  7=124°  47'.    Observed  planes :  6>,  /,  1,  4  ;  1,  4,  and 

sometimes  /,  liemihedral. 


0  A  1=120°  28' 

(9  A  4=98  22 


o  af 


I A  1=149°  32'  1  A  X,  adj.,=121°  6 

1  A  1,  ov.  /,=119  3        /  A  /,  adj.,=110  26 
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Cleavage:  T,  0,  easy.   Simple  crystals  nnknown.   Twine:  1.  Composition- 
face  /,  f.  403,  404  ;  1'.  403  elongated,  and  f,  404  shortened  in  tlie  direction 


Aadreasberg. 

ADdr«asb«rg. 

of  tlie  vertical  axis  ;  both  penetration-twins,  tlie  two  an- 
terior quadrants  twinned  parallel  to  T,  and  tlien  theee 
parts  prolonfced  backward  in  tlie  direction  of  the  sliorter 
diagonal,  making  a  crvstal  composed  of  two  intei-sectine 
crystals,  but  ai>pavently  coinjKised  of  4  parts ;  encli 
part  having  one  narrow  plane  /  between  two  planes 
1,  and  one  broad  f,  because  the  fui-m  1  is  Itemibedral,  the 
'  i>Iai>es  occurring  only  on  one  of  the  two  basal  edges  of 
either  half  of  the  prism.  2.  Coinjtosition  the  same,  but 
twins  double  twins,  as  in  f,  405  ;  also  in  f.  406.  wliicli  is 
like  f.  405  in  a  different  position,  except  in  the  enbti^ement  of  planes  1 
and  the  eonseqiient  absence  oj'  the  terminal  planes  /,  the  lanro  lateral  planes 
corresponding  to  4  O's  and  each  i-eiiintering  pair  to  4  /'s.  Unknown  massive. 
H.=4-3.  G,=2'44 — 2'45.  Lustre  vitreous.  Color  white;  passing  into 
grav,  vcllow,  red,  or  bmwn.  Streak  wliife.  Subtransparent — translnoont. 
Fnicture  uneven,  imperfectly  coiicln.idiil.  Uriltle.  Double  refraction 
weak.  ()])tie-axiiil  plane  i-7  (liaviuj:  the  direction  of  the  lines  in  base  in  f. 
4lt+j ;  acute  bisectrix  positive.     Dispersion  inapjireciable. 


■eut  and  traii=!uccnt 
.  6  JSi,  Al,Ba,  5  11  = 


Var. — Tlie  variety  mtmniile,  trom  Slronthin.  Scotland,  ocoiira  In  trai]S|x 
briUiaiil  (Tyxtdls  likv  11/.  403.     G.  =  :i'44T,  Duriioiir. 

Camp.— 0.  rollo  for  It.fi,Si.fl  =  l  :  ;;  :  111  :  5  (or  Ijl;  correspomiing 
Bllloi  -iii'J.  alumina  Ifi'li,  liurvln  2:^■^.  wutcr  t;i-'.>=  KIO. 

Analysts:  1,  Koliler (Poji',  ixxvii.  ft«l);  2.  Kamiiiclcbprji  (ILin.lw,  i.  -im:  ",  id,  (Poaif.,  ci. 
«24);  4,  a,  KuliW  ll  c);  B,  RamiiicUbcT?.'  {Vo'^..  •.■x.  C;J|:  7,  Coniiti  IKJ.  N.  Tliil  J..  Julv, 
IKS-J.  :i3(;  H,  Damonr  (Ann.  d.  M.,  IV.  ia.  3:10,  anil  C.  R,  nil.  145);  9,  In,  Damour  (Ann.  d, 
U.,1V'.  iz.345|: 

Si        ?i\         fia       Cu.      .Va      li         n 

lrtS2     2ii-:i-i     02C     102     )S03  =  100il8K6liler. 


■<8-T4  Hi 
48-49  l(;-;i; 
46  C5     16-iJ 
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:ioo='.>; 


:iflo;' 


8.         " 

^    t,  Ibrvemle 


111)      0K4     0-SS 


=  ',i!l!lll  K..liler. 
=  lilll-L>5  Rjiiini. 

Pe0-:!4=10on  CoTind. 

Pe  fl-51  =  00-70  Damoiir. 
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and  190**,  13-5  p.  c  ;  and  aftftr  24  h.  exposure  to  the  ordinary  air,  what  is  lost  is  restored.  At  a 
dull  red  heat  the  loss  is  14*65  p.  c,  and  the  mineral  is  disaggregated ;  the  total  loss  at  ;i  bright 
red  heat  is  14-70  p.  c  B.B.  whitens,  then  crumbles  and  lubes  without  intumescence  at  3  5  to 
H  white  translucent  glass.  Some  varieties  phosphoresce  when  heated.  Decomposed  by  muriatic 
ucid  without  gelatinizing. 

Obs. — Uarmotome  occurs  in  amygdaloid,  phonohte,  trachyte;  also  on  gneiss,  and  in  some 
metalliferous  veins. 

Occurs  at  Strontian,  in  Scotland,  in  fine  crystals,  some  an  inch  tlirough ;  in  a  metalliferous 
vein  at  Andreasberg  in  the  Harz ;  at  Rudelstadt  in  Silesia ;  SchifTenberg,  near  Giessen ;  at 
Schiraa  and  Haueustein  in  Bohemia  ;  near  Kschwege  in  Hesse ;  at  Oborstein  in  Birkenfeld,  im- 
planted on  agate  in  siliceous  geodes ;  at  Kongsberg  in  Norway ;  with  analcite  in  the  amygdaloid 
of  Dumbartonshire. 

Named  from  'uftfidf^  joint,  and  Ti|^vh^^  to  cut,  alluding  to  the  fact  that  the  octahedron  *made  by  the 
planes  1 )  divides  parallel  to  the  piano  that  passes  through  the  terminal  edges. 

On  cryst  see  Levy's  lleuland ;  Dosdoizeaux,  Ann.  d.  M.,  IV.  ix.  ;>39,  and  Min.,  i.  412.  The 
prismatic  angle  124"  47'  gives  for  the  prism  i-2  the  angle  87^^  26'  and  92'  34',  which  is  near  the 
angle  in  phillipsite  ;  so  that  while  phillipsito  has  the  0.  ratio  for  bases  and  silica  of  a  bisilieato 
and  the  angle  /  a  /  of  pyroxene,  harmotome  has  the  0  ratio  nearly  and  angle  /  A  /  of  horn- 
blende    Damour  and  Doscloizeaux  show  morvenite  to  be  harmotomp  (Ann.  d.  M.,  IV.  ix  339). 

The  name  Andreoliie  of  Delaraetherie  (derived  from  tlie  locality  at  Andreasberg)  has  the  priority, 
and  also  Ercinilt  of  Napione ;  but  Uaiiy  substituted  liannoiome.  of  no  better  signification,  and  all 
subsequent  mineralogists  have  followed  him. 

391.  HTPOSTILBITIS.    Beudani  (fr.  Faroe),  Min,  ii  119,  1832.    Desnam,  Puflerit,  Bukeisen, 

Ber.  Ak.  Wien,  xxiv.  236,  1857. 

In  small  concretions,  compactly  fine  fibrous  within ;  also  in  large  radiate- 
fibrous  or  columnar  masses. 

H.  =  3*5— 4.  G.— 2*1— 2'25.  Lustre  vitreous,  strongly  so  to  feebly 
shining.  Color  white,  sometimes  greenish-white.  Transparent  to  trans- 
lucent. 

Oomp.,  Var. — 0.  ratio  for  ft,  S,  Si,  fi=l  :  3  :  9  :  6,  corresponding  to  4|"  Si,  Xl,  (J  Oa+J  S'a), 
6ft=,  if  ft=Ca,  Sdica  50-3,  alumina  19-2,  hme  10*4,  water  20-1  =  100.  The  ordinary  hypostil- 
bito  contains  some  soda,  with  Na:  Oa=2  :  7,  nearly;  while  the  variety  puflerite  is  without 
alkalies. 

G.  of  hypostilbite,  2*14.  Beudant ;  218,  Haughton ;  2*252,  Mallet;  of  puflerite,  2,  Bukeisen ;  2*21, 
Damour.  In  puHerite  the  fibres  have  two  unequal  cleavages,  at  right  angles  with  one  another, 
with  lu.stro  strongly  vitreous.  Double  refraction  is  strong;  axial  divergence  small;  bisectrix 
parallel  to  the  sides  of  the  fibres  and  negative;  axial  plane  parallel  to  the  plane  of  more  difficult 
cleavage;  Descl. 

Analyses:  1,  Beudant  (Min.,  iL  120);  2,  Dum^nil  (ib.);  8,  Mallet  (Am.  J  Sci.,  II.  xxii.  179); 
4,  Ilaugliton  (Phil.  Mag,  IV.  xiii.  510);  5,  id.  (ib.,  xxx'u.  224);  6,  Bukeisen  (Ber.  Ak.  Wien, 
xxiv.  2s6) : 

fl 

18-70=99-96  Beudant. 
18-75=99  60  DumeniL 
12-42 =100-23  Mallet. 
17-88=99-97  Haughton. 
18-62=98-75  Haughton. 
17  16=9809  Bukeisen. 

Thomson  found  (Mia,  i.  345)  a  "red  stilbite"  from  Dumbarton  to  contain  Si  52-5f>,  'ji\  17-32, 
Ca  11*52,  II  18  45  =  uy-79.  As  he  calls  the  mineral  red  stUbiie  from  Dumbarton,  a  noted  local- 
ity of  red  stilbite  familiar  to  him,  and  scilbito  is  easily  distinguished  by  its  pearly  cleavage,  it  is 
far  safer  to  i^ive  credit  to  his  mineralogical  opinion  than  to  his  analysis.  Until  hypostilbite  is  an- 
nounced on  good  authority  from  Dumbarton,  the  analysis  may,  therefore,  be  taken  only  as  a  coin- 
cidonco  by  error. 

Pyr.,  etc.— According  to  Beudant,  intumesces  a  little,  and  fuses  with  difficulty  on  the  edges; 
attacked  by  acids  without  gelatinizing.     According  to  Mallet,  gelatinizes  readily  with  adds. 

Puderite,  according  to  Bukeisea  intumesces  much,  and  fuses  easily  to  a  snow-whito  blebbj 

g;:lHSS. 
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^^  OXYGEX    CtiMlML^KDe, 

01w.^T]'pi>Etilbite  ocruia  on  Uip  island  of  Farte  -with  slilbite  and  epiitilbite,  ronntDg-  Gtrmu 
Dodulei  or  conctvtions  in  faniTgda^aul ;  (jd  t)ie  ulimd  o[  ^kf  f,  in  a  aimilar  manijci;  in  Uie  N«r- 
budda  valley,  aud  near  Boiubay  lu  India,  in  the  aame  toA,  conatitutioK  large,  fibrous,  tranaparDiit 
maaiws,  ruUiated  like  nntrolits  or  Uiumtonite. 

Pailerils  occurs  at  FutJor-locli  in  llie  SeLter  Alps,  Tjrot,  in  unvities  in  molaplijre,  wiib  anoldte 
and  dinbaKite,  and  olten  impluntcd  oo  tiicee  miaorBla  in  small  conerotioQa. 

Named  from  '1°',  brJi^v,  ax^d  alilbile,  iu  nUu^iioD  to  its  i-ouluiniug  k:BB  ailicatliao  slUbiie.  It  hai 
been  coasidered  altered  stUbile. 

39a.  BTILBrm.  Zeolitpt.  Otwurt,  Ali.  B,  Stotih^  1766:  ZeoKtw  CTj^t., (TTSltlli od centmni 
tciiduntea  (fr.  Giii^tabberg,  etc),  Cnimt.,  102,  17E8.  Z.  bde  Selcnitita  lamellsrij,  Blaltricl.ei 
Zeolit  pE,  Wall,  Uin.,  L  3i:t,  1T!J.  Stnibliger  Zeolitli  Wotl,  Ueb.  CronflL,  ai2,  1780. 
Stralit-Zeotitb  (var.  of  Z.)  Wtrn^  I80<>,  Ludvig.,  I  40,  ISD3.  Bediateil  Zeolite.  Zeolite 
nacne,  StJJbite,  Delanallu,  T  T^  ii-  30.^,  17UI.  btHbif  (HenlsDdite  inct.)  H^  J.  d  iL,  HI  6fi, 
1788.  Tr..  ill  ISOl,  1822  ;=StrBW-Z«iUth  Bofm^  Min.,  iu  2S7,  18la.  Deamioe  [=Stilbile  with 
HbuL  excL]  JlmtA.,  Hoenn.  MiD.,  iv.  b, -to,  ia)ai=Stil1iil«  Brvoie,  Ed.  Pliil.  J.,  w.  ITi,  131& 
SpbnroBtllbite  BauL,  Tr.,  iL  120,  1H32.    Sjliadrite  Shepard,  Am,  J.  Sd.,  IL  xL  110,  ISG3. 

Orfliorhoinbie.     I A  7=94"  16'  (whence  t-S  A  i-i=\S()''  12'.  analogue  of 
/A/iiilieulandile);  1  A  1,  frLmt,=  n9''  16',  side,  114"  0',  i-l  A  {4=90". 
Bi-ooke  and  ililler  iniike  O  Ai-i  or  i  l=W°,  i-i  A  1  =  123% 
*  i-i  Al  =  V20°2'2'.    Cleavage;  i'4  pert'ett,  t'-i  less  bo.    Fonus 

as  in  f.  407  ;  more  couimon  witii  the  jirism  flattened  par- 
allel to  i-i  01'  the  cleavage-l'aue,  and  pointed  at  the  extrem- 
ities ;  eoinctini^  with  tlie  vertical  ed^es  replaced  by  tlie 
prism  /.  Twins:  crucifwrm,  coiiipo«tiun-tBoe  1-t,  rare. 
Couinioii  in  shuat-Uke  aggregations  ;  divergent  or  radiated ; 
sometiineH  gluhiilar  ana  thin  lameltar-coluninar. 

H,=3-5-4.  G.=:2-094  — 2-205;  21G1,  Haidinger. 
Lustre  of  i-i  pearly  j  of  other  faces  viU-eoua,  Color  white ; 
occiisioiially  yellow,  brown,  or  red,  to  brick-red.  Streak 
iincolored.  frnnspiirent — translucent.  Fracture  uiieven. 
Brittle,  Double  refraction  strung;  optic-axial  plane  )'-?■; 
divergence  5U°— 55° ;  bisectrix  negative,  perpendienlar  to 
O:   Descl. 

Var. — 1.  Ordinary,  Eitlier  (a)  in  crjsLilB,  Batteoedandpoarljparalleltotheplaueof  clearage, 
or  Khcaf-liko  or  divergent  groups ;  or  (bl  in  radiaietl  stars  or  lieitiixphcrcs,  with  tbe  radiating  indi- 
vidiialB  sliomDj  a  pearly  cleavage  surface,  Splurrmlilbile  Bcud.  is  in  spberea,  radiated  within, 
witb  a  pciirly  frnctnre,  ratli«r  sort  eitemally,  b'lt  barder  al  ceutro,  and  haTin((G.=l'31.  Heddla 
allow*  that  it  is  niilbit*  impure  from  miiture  iv;th  meuolite ;  the  original  was  from  Faroe, 

Oomp.— 0.  ratio  1:3;  12;  6;  corresponding  to  nSi,  itlCa,Gll=bilica  b'ri,  alumina  lu-s,  lime 
B'U,  water  17-^=100.  Aiialj-aes:  1,  Fuchs  Jt  Gehlon  (Scbw.  J.,  viii.  25H);  2,  Hisinger  (ib.,  ixiii 
6>t);  .1,  Retzius  (Jahresb.,  iv.  153);  4,  Moss  (Pcgg,,  Iv.  1J4);  b,  Riegcl  (J.  pr.  Cb.,  xL  317);  6, 
Hermann  (Bull  Soc.  Nat.  Moaujn,  1818,  31 B);  7,  Muuster  (Pt^.,  btv.  297);  8.  0,  Sjogren  {ffifr. 
Ak.  Stockb.,  1848,  111);  10,  Waltersbauaen  (Vulk.  Geat,  2a4i;  II,  KerUB.H.Ztg,  )Bo8,No.;!); 
12,  R.  Weber  (ib.);  13,  Beudant  (Uin.,  ii.  119,  120);  14,  Ueddle  (Greg  t  L.  Uin.,  164);  \&,  lA, 
HaugbCon  (PliiL  Uag.,  IV.  liii.  GIO,  zi^t.  224) ; 


6,  Niedeikirdien 

6.  llmeu  Mts,;  O.: 
1,  Cliriatiuuu ;  0,= 
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68'3:t  16-60  7-16  1'63 
:3-19  B«-31  16  26  706  1-03 
a-a03     S8-68     1573     7^J^  307 


193O=100'O3  P.*0, 

lG-4=99-7i»  Hisiiiger. 

18;tS  =  10U'TT  Retziua. 

n79-m0&3  MoSB. 

H'6U,  Pe  ii-2tt=3o  53  RJegeL 

1775,  Pe,  Mu  1-0  =  100  Hcraum. 

17'US,  Fe  u-3  Muneter. 
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Si 

£1 

Ca 

&'a 

t 

8  Gustaisberg 

57-41 

16-14 

897 

1-21 

104 

9.  Barbro,  Norway 

68-41 

16-56 

7-89 





10.  loelaud;  G.  =  2184 

57-40 

16-23 

7  71 

0-60 

0-84 

11.  Andreusberg 

56  3 

15-9 

7-4 

0-6 

12.  Berufiord.  Iceland 

58-02 

1494 

8-.'^3 

1-30 

13.  Sphctrontiibiie 

55-91 

17-6! 

9-03 

0-68 

14.  Skye 

56  54 

16-43 

8-90 

0-46 



16.  Bombay 

58-20 

16-60 

8-07 

0-49 

0-92 

16.  Nerbudda 

56  69 

15-36 

5-88 

1-46 

0-89 

1ft 

16-60,  Mg  ^.  =  101-40  Sjogren. 
16-53,  Mg,  Mn  0-59=99*93  S. 
16-68,  Mg  0-18=99-n9  Waltersh. 
17-6.  I?e  1  3=991  Kerl. 
17-71  =  100-30  Weber. 
17-84=lnO-07  Beudant 

17  05=99-38  Heddle. 

1 8  0«  >=  1 0 1  -28  Haughton. 
17-48  Haughton. 

A  white  silky  incrustation  on  chert,  from  the  hot  spring  of  Olette,  eastern  Pyrenees,  afforded 
J.  Bonis  5i  57-0,  ^1  16-1,  Ca  8*6,  ll  17*6=99-9;  and  Desclolzeaux  observes  that  it  ocairs  also  m 
cleavable  rectaagular  prisma  like  those  of  stilbite. 

Sijhedrite  of  Shepard  (L  c),  from  trap  in  the  Sjrhedree  Mountains,  Bombay,  has  a  grcouish  color, 
with  G.  =  2-32l ;  and  afforded  W.  S.  Tyler  (I.  c.)  3tl  15-06,  te  2-71,  Mg  2-46,  6a  6-45,  ti  16-4'>,  the 
rest,  56'1)2-,  undetermined,  but  supposed  to  be  all  silica.  Alkalies  wanting.  It  may  bo  an  impure 
stilbite,  colored  by  a  chiorite-like  mineral. 

Pyr.,  etc. — According  to  Damour,  lo8es  1*3  p.  c  at  100"  C. ;  13  p.  c.  between  100°  and  150"  C. ; 
regaining  all  lost  but  3*1  p.  c  after  5  days'  exposure  to  the  ordinary  air;  at  170"  C.  the  loss  is 
16-2  p.  c,  which  is  reduced  to  92  p.  c  after  15  days*  exposure.  B.B.  exfoliates,  swells  up,  curves 
into  fan-like  or  vermicular  forms,  and  fuses  to  a  white  enamel  F  =2— 2-5.  Decomposed  by 
muriatic  acid,  without  gelatinizing  The  sphcBrostitbite  gelatinizes,  but  Heddle  says  this  is  owing 
to  a  mixture  of  inesolite  with  the  stilbite. 

Obs. — Stilbite  occurs  mostly  in  cavities  in  amygdaloid.  It  is  also  found  in  some  metalliferous 
veins,  and  in  granite  and  gneiss. 

Abundant  on  the  Faroe  Islands,  in  Iceland,  and  on  the  Isle  of  Skye,  in  amygdaloid;  al?o 
tbund  on  the  Isle  of  Arran,  Scotland ;  in  Dumbartonshire,  at  Long  Cratg,  and  at  Kilpatrick,  Soot- 
laud,  in  red  crystals;  at  Kincardine,  Kilmalcolm,  Campsio,  Scotland;  at  the  Giant's  Causeway, 
in  the  Mounie  Mts.,  etc.,  Ireland ;  at  Androasberg  in  the  Harz,  and  Kongsberg  and  Arendal  in 
Norway,  with  iron  ore ;  in  the  Vcndayah  Mts.,  Hindcstan,  in  large  translucent  crystals  having  a 
reddish  tinge ;  also  in  the  Nerbudda  valley  and  in  the  Bombay  Presidency ;  a  brown  variety  <$a 
granite,  at  the  copper  mines  of  Gustafsberg,  near  Fahlun  in  Sweden ;  at  Andreasberg,  Kongsberg, 
etc. 

SphwrostHbile  occurs  in  minute  spheres  over  faroelite  in  Skye;  at  Storr  (anal.  13,  14);  and  at 
Quiriin;^,  in  spheres  as  large  as  a  |)ea. 

Tn  North  America,  sparingly  in  small  crystals  at  Chester  and  the  Charlestown  syenite  quarries, 
Mass. ;  at  tlie  gneiss  quarry,  Thachersville,  Conn.,  in  crystals  lining  cavities  in  coarse  granite ;  at 
Hadlyrae,  in  radiated  forms  on  gneiss,  associated  with  epidote,  garnet,  and  apatite ;  at  Phillips- 
town,  N.  Y.,  in  crystals  or  fan-like  groups ;  opposite  West  Point,  in  a  vein  of  decomposiiig  bluish 
feldspar,  intersecting  gneiss,  in  honey-yellow  crystals ;  in  the  greenstone  of  Piermont,  in  minute 
crystals  ;  in  scopiform  crystals  of  a  dull  yellow  color,  near  Peekskill,  N.  Y. ;  and  at  Bergen  Hill, 
New  Jersey,  in  small  but  bright  crystals;  also  at  tho  Michipicoton  Islands,  Lake  Superior;  at 
Partridge  Island,  Nova  Scotia,  forming  a  perpendicular  vein  from  S  to  4  inches  thick,  and  from 
30  to  oi )  feet  long,  intersecting  amygdaloid,  its  colors  white  and  flesh-rod ;  also  at  Isle  Haute, 
Digby  Neck,  Gulliver's  Hole,  Black  Rock,  Cape  Blomidon,  Hall's  Harbor,  Long  Point. 

Tlie  name  siUhite  is  from  (rriMi,,,  lustre ;  and  desmirie  from  Sivfm,  a  bundle.  The  species  stilbite, 
.♦^s  adopted  by  llaiiy,  included  Strahlzeolith  Wem.  (radiated  zeolite,  or  the  above),  and  Blatterzeo- 
lith  Wf-rn.  (foliated  zeolite,  or  the  species  heulandite  beyond).  The  former  was  the  typical  part  of 
the  species,  and  is  the  first  mentioned  in  the  description ;  and  the  latter  (made  the  variety  stUbiia 
aua/norph>que)  he  added  to  the  species,  as  he  observes,  with  much  hesitation.  In  1817,  Breit- 
haupt  sepjirated  the  two  zeolites,  and  called  the  former  rkamine  and  the  latter  euzeolite,  thus 
throwing  aside  entirely,  contrary  to  rule  and  propriety,  Haiiy's  name  stiMit,  which  should  have 
been  accepted  by  him  in  place  of  desmine,  it  being  the  typical  part  of  his  species.  In  1822 
Brooke  (apparently  unaware  of  what  Breithaupt  had  done)  used  siilbik  for  the  first,  and  named 
the  ottier  heulanditt.  In  this  he  has  been  followed  by  the  French  and  English  mineralogista  * 
while  the  Germans  have  unfortunately  followed  Breithaupt 

Alt. — Stilbite  has  been  observed  changed  to  quartz. 

393.  EPISTUiBITi:.    Epistilbit  G.  Rost,  Pogg.,  vi.  183,  1826.    Monophau  BreUh,,  Char.,  279, 

1823. 

.    Orthorliomblc.    /A  7=135''  10',  0  A  1-1=144°  53' ;  a  :  J :  c=l-422  :  1  : 
2*4242.     Observed  planes,  as  in  f.  408,  with  2-2  replacing  edge  /A  l-i. 


OXTCEX  coiiFor?n», 

1-t  /  1-i,  top.=l W  46'.  1-i  '■  1-t.  lop.=147'  40'.  /A  1-i 

"^  perfect ;  indistinct  iii  otlier  directions.  Face  /  muBtl'v 
aneveti.  Generally  in  twins;  compoBition-face  T. 
Ahft  grannlar. 

U.=4-4-5.  G.= 2-249 -2-3C3.  Lnstre  of  cleavage- 
face  i>early ;  of  /  vitreous.  Color  wliite,  blui=li-  or 
vellowish-wliite,  reddisli.  Transpf-rcnt — translnccnt 
traclure  niicven.  Double  refraction  weak;  plane  of 
optical  axCs  jiarallel  to  i-t,  and  biseetrix  nonunl  to  i-i, 

Oomp.— 0.  ratio  for  ft,  &dLlt=l  :  3:  13:  6;  COTTetpoDding  to  6g^Sl,()&+i  i>'B\  5  0= 
Silica  &9-0.  altmiiaa  )6-y.  lime  Ti,  soda  2%  water  I4'8  =  100.  Aaalraea:  I,  2.  O.  Bo«c(Ltx); 
»,  Dr.  Llmpridit  (Wallenh.  Vulli.  Gest ,  248) ;  i,  S,  WilterabMuen  (ib.) ;  6,  Kuribaom  (Am.  J. 
flcL,  IL  iiiii.  4-ili;  7,  8,  How  (ib.,  iitL  M): 


UJ 


Si 


St 


Sa 


eS-&9     17-52    7SG      1-7S  14-4S=9S93  Rose. 

eO-i8     1T3B     8-32        ]b2  IJ-il  (loaH)  =  100  Rose. 

6'92      2-35  14!(S  =  1lll44LiiDpricbt 

3'90=1U10I  Walterahiiafcn. 

, .  .1  R'i-35  14-31^H)l-62  Walterahiiusen. 

6.  »  08-74     ITIU     7-81  Sn2t>j  )4'21,  Fe  012,  K  0 19  =  100-23  Earlbaam. 

1.  N.  Sco^        (3)5H'aT      15-34     7  00       USO  lS-42,  Fe  J-JB,  £  U-8a=99-89  Hon". 

8.         "  68-:i5     U-73     7-67      210  14-93=100  How. 

Pjrr^  Bto. — B.B,  iotumeices  and  fonna  a  vesicular  enamel.  Soluble  iu  ooDceatraled  muriatic 
odd  without  t{clati[iiziiig. 

pbi. — Ckrourg  with  iwolecite  at  tho  Bcruflord  iu  Iceland ;  in  Farue ;  at  Poonah  in  India ;  in 
•Tfcll  floah'Colorod  t-ryatala  at  Skjo ;  in  snuill  reddiah  crrBlals,  nearly  or  quite  opnque,  witii  atil- 
bite,  at  Uargarotvillo,  K.  Bcotia,  7  m.  K.  of  Port  GcoTfce  (anal.  7  ;  ioc  for  anaL  8  noc  precievlj 
known),    itcporhid  as  oeturring  with  stilbite,  upophyllite,  etc,  at  Beigeo  Hill,  N.  J. 

raTwtillbile,  Voti  WaltorAhausen  tliua  names  (I.  c,  p.  251)  a  apecimcn  Trom  B'lrgacflord,  which 
alTwlPd  on  iinalvBis  Si  01*87,  Si  17-83,  C.i  7'S-',  :\'a  2  nO,  ft  178  It  9  2U=  100,  for  which  he 
dciliuvH  llir  O.  rutin  1  :  3;  I«:  3,  ami  writes  the  fonimla  R  Si  +  Al  Si'-I-MK.  It  rescmble-i  ciii. 
iitili.iU>,  but  givua  (I'OKg.,  icii.  170)  130'  39   torlhn  ^-^glv  I .:  I. 

394.  HEUIJUTDITE.  Bldttrijrer  Zeolith  ifei/er,  Bc9ch,ifl.  Gea.  N.  Fr.  Berlin,  It.  \','.9. 
llqff„i.,  BiTgin.  J.,  4H0,  1789.  Bliittei'-Zeolith  (vnr.  or  Z.)  Wern.,  ISOU,  Liiilw.  Min.,  43,  iSOs! 
Slilbito  pt,,  Stilbite  nnamorphique,  //.,  Tr,,  iii.  ISul.  Enzeolilli  Breiai.,  HofTcn.  Mlii.,  iv.,  b, 
411,  IIS18.  Ilculauilite  Brooke,  Ed.  PhiL  J.,  vi.  ll'J,  1822.  Lincoluite  UMicock,  Rep.  Ci.  Mass., 
1833,  437,  18;f5,  002,  1841.     Beaiimontite  Levy,  C.  R,,'  1B33. 

yA/=13t5°4',  6'Al-;  =  I5r.=  45';  a  :  b  :  c= 
1-0(55  :  1  :  2-47S."..  Obaei-ved  |il:uies  as 
in  tiie  luuiexuJ  tigiirL-s, 


C  A2-/=llf;°  20' 
0  A-'2-i=l\i 
2-iA-2-i  =  129  40 


U  A -1  =  100=  32' 
i-\  A  /=  1 1 1  56 
-1  A-l  =  14li  iC 


Clcaviiijc  :  c'liTioiliiipniiiil  {{-))  cniincii 
Al«.  ill' dolmhii- tonus;  also  p-anulii 
n.=:!'5-4.  (i.  =  i»-2,  Ilauiiii-oi 
2-11)5.  Fai-oe  Islatuts,  Tlionisoii :  -l-i  7 
Iceland.  Lustre  ol'  *'-)  strong  pi.':(il\ 
(if  oilier  fiice*  vitreous.  Color  varioi 
shades  of  white,  passing  into  red,  gra^ 
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Si 

^\ 

Ca 

>Ca 

fi: 

1. 

58-3 

17-2 

6-6 

._ 

2. 

Faroe 

69  15 

17-92 

7-65 

8. 

Iceland 

68  2 

17-6 

7-2 

4. 

ti 

59-63 

1514 

624 

0-46 

2-35 

6. 

u 

69-64 

16-33 

7  44 

1-16 

i)'74 

6. 

(( 

58-90 

16-81 

7-38 

0-0  7 

l-6:i 

7. 

Nerbudda 

56-59 

15-35 

5-88 

1-45 

089 

and  brown.  Streak  white.  Transparent — subtranslncent.  Fracture  siib- 
couchoidal,  uneven.  Brittle.  Double  refraction  weak ;  optic-axial  plane 
normal  to  i-i ;  bisectrix  positive,  parallel  to  the  horizontal  diagonal  of  the 
base;  Descl. 

Oomp.— 0.  ratio  1  :  8  :  12  :  5,  correspouding  to  6  f^i,  Xl,  6a,  5  Tt=Silica  59*1,  alumina  16-9,  lime' 
9-2,  water  14-8=100.    Analyses  :  I  Meyer  (1.  c);  2,  Thomson  (Min.,  i.  347);  3,  4,  Rammelabcrg 
(Haudw.,  i.  3«»2,  Fogg.,  ex.  525);  5,  Damour  (^Vnn.  d.  M.,  IV.  x  207);  6,  Waltershausen  (Vulk 
Gest,  252) ;  7,  Haugliton  (Phil.  Mag.,  IV.  xiii.  509)  : 

17  5=99-6  Meyer. 

15-40=1(>012  Thomson. 

16*0=99-0  Rammelsberg. 

15-48  Rammelsberg. 

14-33=99-64  Damour. 

14  3.3,  ^^e  0-12,  Mg  «'-29= 100-04  W. 

17-18,  Mg  0-&2= 98-46  Haughton. 

The  red  color  of  the  Fassa  ca-ystala  is  due,  according  to  Kenngott,  to  minute  crystalline  graini 
of  another  mineral. 

Pyr.,  etc. — According  to  Damour,  the  FaK>e  mineral  loses  part  of  its  water  in  dry  air,  which 
it  retakes  in  ordinary  air;  the  loss  of  the  mineral  is  2*1  p.  c.  at  lOu"*  C,  and  8*7  p.  c.  between  100° 
and  150*  C. ;  and  this  is  restored  again  after  24  hours  in  the  air.  At  190**  the  loss  is  12-3  p.  c. ; 
and  by  the  end  of  two  months  all  is  regained  but  2*1  p.  c.     B.B.  same  as  with  stilbite. 

Obs. — Heulandite  occurs  principally  in  amygtlaloidal  rocks.  Also  in  gneiss,  and  occasionally  in 
metalliferous  veins. 

The  finest  specimens  of  this  species  come  from  Berufiord,  and  elsewhere,  Iceland ;  the  Faroe 
Islands;  the  Vendayah  Mountains,  Uindostan.  It  also  occurs  in  the  Kilpatrick  Hills,  near  Glas- 
gow ;  on  the  I.  of  Skye ;  in  the  Fassa  Valley,  Tyrol ;  Andreaaberg,  Harz ;  near  Semil  and  Rodis- 
f<»rt,  Bohemia;  Poreraba,  Poland;  Marschendorf,  Moravia;  Neudorfel,  near  Zwickau,  Saxony; 
Siberia,  at  Nertschinsk,  etc. ;  in  the  amygdaloid  of  Abyssinia.  Red  varieties  occur  at  Campsie  in 
Sterlingshire,  with  red  stilbite ;  also  in  Fassa  Va'ley,  Tyrol ;  and  brown  in  ore  beds  at  Arendal 

At  Peter's  Point,  Nova  Scotia,  it  occurs  in  amygdaloid,  presenting  white  and  flesh-red  colors, 
and  associated  with  laumontite,  apophyllite,  thomsonito,  etc. ;  also  at  Cape  Blomidon,  in  crystals 
an  inch  and  a  half  in  length ;  at  Martial's  Cove,  Isle  Haute,  Partridge  Island,  Swan's  Creek,  Two 
Islands,  Hall's  Harbor,  Long  Point. 

In  the  United  States,  with  stilbite  and  chabazite  on  gneiss,  atHadlyme,  Ct.,  and  Chester,  Mass. ; 
with  these  minerals  and  datolite,  apophyUite,  etc.,  in  amygdaloid  at  Bergen  Hill,  New  Jersey ; 
sparingly  at  Kipp'a  Bay,  New  York  Island,  on  gneiss,  along  with  stilbite;  at  McKinney's 
quarry,  Kittenhouse  Lane,  near  Philadelphia,  sparingly;  on  north  shore  of  Lake  Superior, 
between  Pigeon  Bay  and  Fond  du  Lac ;  in  minute  crystals,  seldom  over  half  a  line  long,  with  hay- 
denite,  at  Jones's  Falls,  near  Baltimore,  on  a  syenitic  schist  (Levy's  btaumoniiiej  which  is  crystal- 
lographically  and  optically  identical  with  heulandite). 

Named  after  the  English  mineralogist,  H.  Heuland. 

Cerinitr  How  (Ed.  N.  Phil.  J.,  II.  x.  84,  1859)  is  near  heulandite  in  composition,  but  is  ma.ssive, 
with  a  8ubre>inous  or  waxy  lustre,  II  =3*5,  white  or  yellowish-white  color,  and  it  fuses  B.B.  with- 
out intumescence.  How  obtained,  as  a  mean  of  two  analyses,  Si  67-57,  Xl  12*66,  Fe  1*14,  Mg 
1-87,  Ca  9-82,  K  0-37,  it  15-69=99-12.  Forms  the  thin  outer  crust  of  amygdules  in  trap  of  the 
Bay  of  Fuudy,  near  Black  Rock.  A  pure  species  could  hardly  be  expected  from  a  massive 
material  in  such  a  condition. 


395.  BREWSTERITI!.    Brooke,  Ed.  PhU.  J.,  vi.  112,  1822.    Diagonit  Breiih.,  Char.,  118, 1882. 
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tre  of  it  pearly ;  of  other  faces  vitreous.  Color  white,  in- 
clining to  yellow  and  gray.  Streak  white.  Transparent- 
translucent.  Fracture  uneven.  Double  refraction  weak; 
optic-axial  plane  normal  to  i-l ;  bisectrix  parallel  to  ortho- 
diagonal  ;  plane  of  axes  of  the  red  rays  inclined  2r-23' 
to  i4,  and  70°-72°  4'  to  0. 

Oomp.— 0.  ratio  for  R,  S,  Si,  fl=l  :  3  ;  12:6,  corresponding  to  6  §i,  ft, 
(l^r  +  i  ^a),  5  Il=SLlica  5S'5,  alumina  153,  baryta  7-6,  stroDtia  10  2,  wata 
13-4  =  luo.  Analyses:  1.  Connel  (Ed.  N.  PhiL  J.,  xix.  86);  2,  Thomaon  (Min, 
L  848);  3,  J.  W.  Mallet  (PhiL  Mag.,  IV.  xviiL  218) : ' 

l2-58=100-45  0onneL 
U-73=  10017  Thomson. 
13"i2=99-85  Mallet 

Pyr.,  etc. — According  to  Damour,  brewsterite  loses  water  in  unhcated  dried  air,  experiencing 
a  loss  of  weight  of  1*65  p.  a  in  the  course  of  a  month.  At  100°  C^  after  2  houra,  the  loss  is  Oi 
p.  c,  but  at  130°  0.  7*7  p.  c,  when  the  mineral  while  still  hot  is  electric,  the  crystals  mutiuDy 
attracting ;  they  have  become  opaque  and  pearly ;  by  48  hours'  exposure  to  ordinary  air,  the  loss 
is  reduced  to  2*7  p.  c.  At  190  C,  the  loss  is  8*2  p.  c.;  this  is  reduced  to  scero  after  48  hours' 
exposure;  and  at  270°,  the  loss  is  10*1  p.  c,  which  is  rcKluced  to  1*2  p.  c.  after  8  days' exposure. 
At  a  dull  red  heat  the  loss  is  12*8  p.  c,  and  at  a  bright  red,  13*3  p.  c.  B.6.  swells  up  and  fuses 
at  3  to  a  white  enamel     Decomposed  by  acids  without  gelatinizing. 

Obs. — First  observed  at  Strontian  in  Argyleshire.  with  ciUcite.  Occurs  also  at  the  Giant's 
Causeway,  coating  the  cavities  of  amygdaloid;  in  the  lead  mines  of  St  Turpet;  near  Freiburg io 
the  Brisgau ;  at  the  Col  du  Bonhomme,  S.  W.  of  Mont  Blanc,  on  a  quartz  rock ;  near  Bareges,  id 
the  Pyrenees,  in  a  calcareous  schist ;  and  it  has  been  rei)ortod  from  the  department  of  the  Iwn 
in  France. 

Named  after  Sir  David  Brewster. 


Si 

%1 

Fe 

^a 

Sr 

Ca 

1.  Strontian 

63-G7 

17*49 

0-29 

6*75 

8*32 

1-35 

2.        " 

53*n4 

10-64 



tt-05 

9-nl 

0-80 

3.        " 

(1)  54*32 

16-25 

008 

6*80 

8  99 

1*19 

396.  MORDENITE.    How,  J.  Ch.  Soo.,  II.  il  100. 

In  small  hemispherical,  reniform,  or  cj^lindrical  concretions.  Structure 
fibrous. 

H.  =  5.  G.=2*08.  Lustre  higlily  silky.  Color  white,  yellowish,  or 
pinkish.     Translucent  on  the  edges.     Rather  brittle. 

Oomp.— O.  ratio,  ft.  I!,  Si,  I^=  1  :  3  :  18  :  6  ;  corresponding  to  9  Si,  Xl,  (|  Oa+iSa), 6fi=S 
66-92,  Xl  12-66,  Ca  4  59,  ^'a  254,  tl  13-29=100.     Analysis ;  How  (Lc): 

Si  Xl         <5a        Na  ift 

(^)  68-40       12-77       3-46       2-35       1302=100. 

The  soda  includes  0*09  to  023  of  potash.    Tlie  silica  varied  from  67*33  to  69*27. 

Pyr.,  etc. — Yields  water.  B.B.  fuses  without  intumescence.  Not  perfectly  decomposed  bj 
acids 

Obs. — Occurs  near  Morden,  King's  Co,  Xova  Scotia,  in  trap,  with  apophjUite,  barite,  and* 
prchuite-like  mineral ;  also  at  Peter's  Point,  eight  miles  west,  with  gyrolite. 
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397.  SLOANITE    Mtneghini  &  Bedii,  Am.  J.  Scl,  11.  xiv.  64. 

Orthorhombic.     /A  7=105^.     Cleavage:  /  very  distinct.     In  radiated 
masses,  with  often  a  fracture  transvei^se  to  the  radiation. 
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n.=4*5.     G.  =  244:l.     Lustre  pearly.     White.     Opaque. 

CoMP.— 0.  ratio  for  tl,  tt,  Si,  ft,  from  aiialysis=l  :  5  :  7  :  l=SUica  42*7,  alumina  31*9,  lime 
U'4,  water  110=  100.    Analysis:  Beclii  (Am  J.  Sci.,  II.  xiv.  64): 

Si  5tl  Ca  Mg         jfa  i;:  tL 

42-19         3500         8*12         2*67         0*25         0*30         12*50= 100*76. 

Pyr.,  etc. — Yields  water.    B.B.  fuses  without  iotumesceoce  to  a  white  enamoL    Dissolves  ir 
the  acids  even  in  the  cold,  and  gelatinizes. 
/From  the  gabbro  rosso  of  Tuscany. 

398.  SASPACHirE  Descloizeaux  (Min.,  I  420).  A  zeolitic  mineral  from  Sa.«*pach  in  Kaiserstuhl, 
afforded  J.  Scliill  (Jahrb.  Min.  184«,  452)  Si  61-50,  Xl  16-51,  Ca  620,  Iv  6'8-i,  Mg  1-93.  1*1  17-00 
=  99-96.  Occurs  in  tufts  of  tibres  and  concretions;  G.  =  l'4fi5;  H.=4— 5;  white  or  colorless ; 
lustre  silky  to  vitreous.  Easily  soluble  in  muriatic  acid.  Occurs  in  doleryte  in  cavities,  and  is 
often  overlaid  by  faujjisite  and  apophyllite. 


III.  MARGAROPHYLLITE   SECTION. 


The  Margaropliyllitcs,  whose  general  characteristics  are  mentioned  on 
page  393,  have  the  crystallization  of  the  micas,  and  the  name  alludes  to 
the  pearly  folia.  Massive  varieties  are.  however,  much  the  most  common 
with  a  large  part  of  the  species,  and  thdjy'  often  have  the  compactness  of 
clay  or  wax.  Talc,  i)yrophyllite,  serpentine,  are  examples  of  species 
presenting  both  extremes  of  structure ;  while  pinite  ocelli's,  as  thus  far 
known,  only  in  the  compact  condition. 

The  proportion  of  silica  varies  widely,  the  oxygen  ratio  between  it  and 
the  bases  having  the  limits  3  : 1  and  ^ :  1,  corresponding  to  tersilicates  at 
one  extreme  and  the  h)wer  of  subsilicates  at  the  other.  But,  reckoning  the 
water,  or  part  of  it,  among  the  bases,  the  species  may  all  be  arranged 
under  the  head.-^  of  l)isilicatcs,  Unisilicates,  and  Subsilicates  ;  and,  although 
there  must  l)e  mucli  that  is  hypothetical  in  such  an  arrangement,  the 
method  is  adopted  beyond. 

This  mctliod  of  arrangement  is  in  fact  no  more  arbitrary  than  the  common  one  of  making  no 
account  of  the  water.  Talc  has  the  oxygen  ratio  for  the  silica,  bases,  2^  :  1 ;  but,  at  the  same 
time,  it  contiiins  water,  and  holds  it  even  when  highly  heated,  thereby  indicating  that  part,  at 
least,  of  the  water  is  basic;  and  with  basic  water  the  ratio  may  be  2:  I,  or  that  of  a  true  Bisil- 
icate.  Tlie  arrangement  of  talc  at  the  head  of  the  Bisilicates  appears,  therefore,  not  to  be  alto- 
gether arbitrary.  Pyrophyllite  is  a  true  alumina  talc,  it  having  the  same  oxygen  ratio  as  talc, 
and  like  .structure,  lustre,  greasy  feel,  and  even  range  of  color ;  and  it  has  its  place,  tlierefore, 
next  to  talc,  among  the  Bisilicates.  Serpentine  has  not  silicsa  enough  for  a  Bisilicatc  ;  but,  with 
half  of  its  water  basic,  it  is  a  Unisilicate  KaoHrnte  is  identical  with  serpentiiio  in  oxygen  ratio, 
as  pyrophyllite  is  with  talc  and  is  similarly  a  Unisilicate.  Pinite  has  the  same  ratio,  excepting 
hairless  of  water,  and  is  strictly  an  alumina-alkali  serpentme;  and  palagonite  is  another  of  like 
ratio  and  characters.  These  species,  moreover,  are  all  related  to  the  margarodites  or  hydrous 
micas. 

In  the  following  table  the  species  are  distributed  under  the  three  heads  above  mentioned.  The 
catalogue  of  the  species  and  their  formulas  in  the  first  two  of  these  subdivisions  is  followed  by  a 
table  containing  the  oxygen  ratio  for  the  protoxyds,  sesquioxyds,  silica,  and  water,  and  also,  in 
another  column,  those  for  the  bases,  siUca,  and  water;  and  under  It  in  the  lattc-r,  a  fraction  is 
added  in  parentheses,  which  indicates  what  proportion  of  the  water  (when  any)  is  made  basic  in 
the  formulas. 
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2BEANGEUEKT  OP  THE  SPECIES.                                              fl 

I.  BISILICATES. 

L  TiLC  GKOTTP, 

Folifllcil  when  crjalnllired. 

SB9.  Talc  a 
B 

400,  Pthophtlutb 

401.  PtICUTB 

(in+lilg)8i 

afi:+)%Si-t-ifi 

UC'+jSi)Si'+TVfl 

(If,Il',Sl)Si'+Aft 

8ie|e,i(iH,+iMg) 

Sie|e,KiH,+iMg)-HTVaq 

ei6ie,riiH,  +  i^Al)+i^nq 

Si  e|e4(Hn„K„Rj + i  flAi)+ A,fl 

402.  SepioUtS 

403.  APURODIIB 

404.  ClMOUTB 
4(16,    SaEtTITH 

4(1  G.    MONTWOHILLONITB 

(iB  +  lMgjSi  +  ifl 

MgSi+m 
(irf+txijSi'+ft 

(iB'+|Sl)Si'+44li 

(iir+isiigi'+efl: 

6ieie,|(JH,+JMg)  +  i8q 
Sie|G.|Mg+iaq 
Sie|0,|(iH,+JMl)+isq 
Sie|ev|(iH,  +  iflAl)+liaq 
Sie|e.|(iH,  +  JdAl)+l|aq 

UI.  CHLOROPAL  GROrP.     Contain  Iron  in  tlie  aeequioxyd  atata. 

401.  Stilpsomklakb 

408.  CnLoaopu, 

409.  GLiirOOMTB 

410.  Celadokitb 

Biei0,|(H,a(Fo,Al))  +  |aq 
Sie|e,((Fe,flFe)  +  li>.q 

B-si  B  xn  81  B 


s  I!  Si  b  sa  Si  b 


Talc  A 

21    i 

It    i 

Cimolite 

1     3        I 

8       1«) 

B 

H   i 

2i  id) 

SmectiM 

1      4       4T 

4       4(i) 

PyroplijUlto 

1     21    i 

2i  id) 

1      2i     2i 

n    SI 

Pihlite 

B  20      2 

n  Hi) 

2       » 

SeinoliM 

S      1 

3      10) 

Chloropal 

1     2       i 

2       i 

Aphrodite 

2      1 

a    1 

Glauccnite        1 

3    9      3? 

3i    |» 

n.  UNISILICATES. 
IV.  SERPESTINE  GROUP.    Contain  mBgneBiom. 
411.  Sebpektinb         '  (iB  +  llirej'Si+ifl 


(»B+l%)'Sl+lB 
{iB+*IiIg)Si+iB 
(ifl+l(SIl!,t»))'Si  +  )B 
(»B+Kfn,B|!))'Sl+(B 


6i|9.|an,+isij),+i«i 

Sl|9,|(H.  +  lMg),  +  l.q 
BI|9,|Hn.  +  tMg).  +  i«l 
8i|e,|(iH,+J(Mg,ft»'+liq 
Bl|0,|aH,  +  l(SI,Mg)).  +  l., 
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V.  KAOLIKITE  GROUP.    Contain  aluminum. 


418.  Pholerite 

419.  KAOijyiTE 

420.  Halloysitb 

421.  Samoite 


Al«Si'+4fi 


siiej'Jiya+jaq 

Si|e4||(iH,+JMl)a+iaq 
Si|e,|(iH,4-*/?Al),+aq 


VI.  PIKITE  GROUP.    Contain  aluminum,  and  generally  alkali  metala. 


42  i.   PiNITB 

423.  Cataspiute 

424.   BiHARITB 

425.  Palaqonite 


afl«+f(&",*i))«Si» 

(ift»+f*l)»§i»+flft 

(|U«+iXl)'Si*+fll 


Si|e4|(iH,+f(K5,/?Al)), 
6i|e,|(3  (E„ea,Mg)+|^^)a+iaq 
Siie^Kf  (Mg,ea)+i  /?A1),  +  i  aq 
Siie.Ki  H,+f  (R,  )3(Al,Fe)),  +  aq 


VII.  MARGARODITE   GROUP.     Structure  micaceous.      Contain  aluminum,  and  generally 
alkali  metals. 


426.  FAnnTXTTB,  A 

B 

427.  Gboppitb 

428.  voigtite 

429.  Margarodite 

430.  Damouritb 

431.  Paragontte 

4i>2.    EUPIIYLLITE 

4o:i.  GCllacherite 

434.   COOKEITE. 


(S(iH  +  ilt)'+f(Xl,Fe))«Si» 
H(ilt+ift)Hi(Xl,3Pe))«Si'+ffi 
(i(itl[+|it)'+iSl)'Si»+fi 
Uit»-fi(Xl,Pe))«Si»+8lt 
(i(|ft  +  i^)'  +  |(Xl,Fe))«gi> 
(i(|n  +  il^)*+f(*l,Pe)'gi« 

(jit'H-sxi)'Si"+^r[ 

(i(it[  +  ift)'  +  fXl)'^i" 


Siie,|(|(H„R)+f^(Al,Fe)), 
Si|e.|(|(H„R)  + 1 0(M,  Fe)),  +  §  ao 
Si|e,|(i  (Ha,  R)  +  i  /?Al),+i  aq 
6i|e4|(ift+i/?(Al,  Fe))a+aq 
Si|e.|(i  (H„  K,)  +  f  0(M,  Fe)), 
Si|e.|(i(H„K,)  +  i/?(Al,Fe)), 
Si||e.|(i(H,.Na,)  +  l/?Al), 
Siie^Ki  (Ka,  NaO  + 1 0A\),  + 1  aq 
Bi|e.|(i(H„Ka,R)+f/?Al), 


YIII.  mSINGERITE  GROUP.     Consist  largely  of  iron,  or  iron  and  manganese. 


4:55.  IIisin'geritb 

436.  Ekmanmtb 

437.  Xeotocitb 

438.  Stubelitb 

439.  Gillingite 

440.   JOLLTTE 


(iti»+fPe)'§i»+4fi  Si|e4|(i(H„R)4-f/^Fe),4-faq 

(4n»+J(f'e,  Mn)VSi*+ A  Si|e4|(|n,+|(Fe,  Mn)H  +  iaq 

(4  fl'  +  f  (Mn«,  Mg«,  Pe))'  SiH  3  fi    SilO^KJ  H,  +  f  (Mn,Mg,/?Fe),  +  f  aq 


(ft',Fe)'Si'+6lt 

ait»+f*i)«8i»+4]a 


Si|e4|(R,/?Fe),+2aq 
Si|e.|(i(Fe,  Mg)  +  f  ^Al),+Jaq 


Appendix, — 441.  Epichlorite.     442.  POLYHrDRITB.     443.  LULITB. 


Serpentine 

Deweylite 

Cerolite 

Ilydrophite 

Genthite 

Pholerite 

Kaolinito 

Halloysite 


It   »  3i   It 
3  4    2 


2 
2 
2 
2 


3 
8 
3 


3 
4 
3 
3 

a 

4 

4 


3 
8 
8 
3 
2 
2 
8 


ftfiSi  1ft 

3    4    2(i)  Finite 

2    3    3(i)  OataspiUte 

2    4    3(i)  Biharite 

2    3    3  (^)  Palagonite 

2  3    3  (i)  Fahlunite,  A 

3  3     2  B 
3    4    2(4)  Yoigtite 

3    4    8(i)  Oropplte 
29 


It  S  Si  1ft 

1     8  12     8 
6     8 


llfiSi  tl 


3 
2 
1 
1 
1 
1 
2 


1  8 

2  4 


3 
3 
1 
3 


6 
5 
2 
6 


1 

f 

n 

1 
2 
1 
2 


8 
4 
3 
3 
4 
4 
2 
6 


4 
4 
8 
4 
6 
5 
2 
6 


i 
f 

n 

2tt) 
1 

2 


MO 

(ISTtiEX 

COUPOL-XM 

ft    It   Si   H 

MSi  A 

1   B   Q    a 

7     9     SO) 

HisiDgcrite 

Dfimourite 

1    9  13   a 

10  13    ail) 

EkmoiimtO 

1     B  13     S 

10  13   a(^) 

NeotocilB 

EuphvlliM 

I     S     D    3 

9     6     2 

GUlingile 

(EUacberlte 

1    4    G     1 

6    e    1  (1) 

Jolly  te 

£  I!  hi  fi   m  Si  a 


HI) 
2H!) 


la  SUBSILICATES. 

The  ipeolca  Iiero  UTanged  as  Subailicnte?  seem  to  blend  iadeflnilely  with  tlie  tJnUilicatea. 
Tbo  common  chloriles  Imvu  Mtomicall/  (hree-Fnurths,  iwc^thirds,  or  less,  of  lilicu  tlmn  bnaes,  and 
are  msDircsUy  subsilloilo  lu  rntio.  But  thcj  gniduate  intn  iho  pyniijclsrilei,  wlik'h  aro  true 
nnisiiii^fltea,  if  the  valer  ia  uot  partly  basic,  nod  tliua  pa«a  into  Die  Duirgarudit«s  above.  Yet  [lie 
prrosiJcrilQs  bsve  fo  much  rcaoiiibliiiics  K  the  iJiloritea  tliat  tlie;  teem  to  bcloag  to  tlie  Same 
natural  group. 

UndiT  the  uncertninty  witb  regard  to  the  amount  of  bneic  water,  the  spec!?!  are  eanmerated  in 
the  following  tabic  witli  their  oiyi^n  ratios,  and  with  the  eoaHtitiients  iiuarnuij^Pd  into  rorni'ilaa. 

It  it,  however,  Interesting  to  observe  tliat  tho  spocies  of  pjroHfloriws  mid  cWorilcs  may  uU 
have  the  forronla  of  a  twn-tliird«  ailimte  if  all  or  pnrt  of  the  u'ater  be  made  basic ;  and  if  the 
ratio  3  :  3  be  Iho  right  one  for  thia  ttrsC  Beclion  of  tbe  ^iibailicales,  Iho  Subsillcdtcs  will  then 
have  the  ratio  3  :  a  for  the  first  or  Chiorilo  group,  3  :  1  for  tlia  second  or  Chloriloid,  and  'i  :  1 
For  the  ^yberttte  group.     In  a  aecond  table  below,  the  formulas  are  wrillen  on  ibis  sidionie. 


CHLORITE  GRO 

DP. 

0.  ratio  fo 

bases  ar 

dsiUca, 

n  H  Si  n 

BR^ 

1   It 

rYROaiEBlTB 

4 

«     3 

1 

im 

Chomcbitb 

3 

a    31 

1 

n\) 

Jbtteribitb 

2 

6     2i 

1 

U\) 

Pesklvitb 

4 

4*3 

4 

m 

Delessitb 

RlPIMLITB 

6    3 

6    4 

4 

2H) 

Ledchtgkbersitb 

4* 

5   at 

8 

u 

Pbocblobitb 

4     3 

41  3i 

3 

a 

GREXaiUITB 

Aphbosidehitb 

MBTiCHLOErrK 

Cronstedtttb 

3     8 

4    3 

3     2 

u 

■r  eicluded,  1 


o3:  2. 


3(lS[a'+lSll-sSi,3tt 
3l/{Mg,0a)*  +  !Sl),8Si,3li 
3{iflg'+|(Sl,5Pe)),3gi,8ff 
e(jMg'  +  iSl).0Si,l3ll 

8(|Jrg'+J(Xl,Pe)),9Si,  ]2rt 
',iMg'+i»l],SLllfl 

3a{iMg*+*pej+tsi),gi,iifi 


3(J(f-e,Sru)"+jPe),S!,Uft 


45' 


n,  CHLOSITOID  GROUP,    O.  ratio  for  bases  and  silica.  2  :  1,  or  nBarlj. 
CoBCSMPniLiTE       1     1      1     J  2     1     J 


45S,  CuLOBrroiii 

4S{I.    MAaOAUTE 

^^^K.SRTBER1 


BKTBERTITE  GEOOP.    0.  r 


2  1  S  4«{iMg  +  i*'c)ViSl),3Si,6fi 

2  I  i  4{ii-e'+S.M),.(9i,  sH 
7  4  l(t)  J(|Ca'+!Sl|,6Si,3Ii 

5  8  3(i)  10(i(Fe"+J(»l,Fp)),8gi,12fl 

o  for  basea  and  silica,  3  :  1  (to  4  r  i  T). 

3  1    A.  2(ii>ts,0»)'+iSi),sua 
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Formulas  of  the  Subsilicates  based  on  the  ratios  3  :  2,  2  :  1,  3  :  1. 


CHLORITE  GROUP.    0.  ratio  for  bases  and  silica  3  :  2. 


Ptboscleritb 
Chonickitb 
Jefferisttb 
Penninitb 

RiPTDOLITE 
LECCHTENBETiGITB 

Prochloritb 

CnOKSTBDTlTTB 


(i(tt,%)«+l*i)Si 

(i  (f^e,  lJln)'+i  Fe)  Si+  li  tl 


(}(H^Mg)+|^Ai),e|e.|Si 
(H  (Hi,  Mg,  €a) + A  ^  Ai ),  e  le.i  Si 

(A(H„  Mg)4- A/?  Al),  e  |0.|  Si+ia<| 

(iHH.,  Mg)4-  A  /ff  Al),  e  lejSi+aq 

il  (H,,  Mg)  4-  i  ^  (Al,  Fe)),  O  |e.|  Si  +  aq 

(JMg+j^/?Xl),e|e,|Si  +  Jaq 

(f  (Mg,  Fo)  4- M  Al),  O  |e,I  Si  +  J  aq 

(i  (Fe,  Mn)+ i  /?  Fe),  O  |e,|  Si+  i  aq 


CnLORITOID   GROUP.    0.  ratio  for  bases  and  sUica  2  :  1. 


cordndophilitb 
chloritoid 
Maroaritb 
Thurixgitb 


(^(Slg,  f^e)»4-iXl)*§i''+6fl  (i(Mg,Fe)  +  i/?  Al)4e,|e.|Si+f  aq 

(if'e'  +  fXD^Si'  +  sfi  (iFe+f/?Al)4es|e,||Si4-aq 

(i(t^,  Oa)'+ f  Xir  5i»  (i(H„  ea)+f  ^  Al)4  O,  (OJ  Si 

(i  (ft,  f'e)'  4-  i  (XI,  Pe))*  Si'  4  2  fl  (i  (H,,  Fe)  4-  i  /?  (Al,  Fe))*  O,  |e,|  Si  +  J  aq 


SEYBERTITE  GROUP.    0.  ratio  for  bases  and  silica  3  :  1. 


Setbertitb 


(HAg,0a)»4-iXl)'Si4-ift 


(I  (Mg,  ^)+M  Al)«  e*  le*!  Si  4-  i  aq 


APPENDIX  TO  HYDROUS  SILICATES. 


462.   TVOLCnONSKOITE 

463.  Selwynite 
4r.4.  CnROME  Ochre 

465.  MiLOSCHITE 

466.  PiMEUTB 


Si,  ^r,  Fe,  tL 
Si,  XI,  ^r,  Mg,  ft 
Si,  ^r,  XI,  Fe,  ft 
(Xl,<gr)Si4-3ft 
Si,  XI,  ff i,  ft 


467.  CHLOROPHiEITB 

468.  KUPSTEIKnX 

469.  Chakoisite 

470.  Alvttb 
470A.  PiOBOFLurn' 


Si,  Fe,  ft 
Si,»n,ft 
Si,  Xl.  Fe,  te,  fi 

§i,%,Ca,P,ft 


I.    BISILICATES. 

399.  TALC.  Mayvriru  Xi0of  Tlieopkr.  Magnetls,  Genru  Talck,  Glimmer,  AgiHc,  Foss^  234, 
luterpr.,  466,  1646.  Talk,  Crota  Brianzonia,  C  Hispanica,  C  Sartoria,  Telgsten=Lapis  Ollaria, 
Wall,  Min.,  133,  134,  1747.  Talcum,  Tjilgsten,  Specksten,  Steatites,  OronsL,  Min.,  89,  75, 
1758.  Talc,  Soapstone,  Steatite,  Potstone.  Craie  de  Brian^on,  eta  Fr.  Pyrallolite  pt. 
Xordensk.,  Schw.  J.,  xjutL  389,  1820.    Rensselaeritc  Emmons^  Rep.  G.  of  N.  T.,  1837,  152. 

Orthorhombic.     /A  /=120°.     Occurs  rarely  in  hexagonal  prisms  and 
plates.    Cleavage :  basal,  eminent.    Foliated  massive ;  sometimes  in  globu- 


A5S 
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lar  and  stellated  groups ;  also  granular  massive,  coarse  or  fine ;  also  com 
pact  or  cryptocrj'stalline. 

H.=l— 1*5.  G.=2'565— 2*8.  Lustre  pearly.  Color  apple-green  to 
white,  or  silverj-white ;  also  greenisli-gray  and  dark  green;  sometimes 
bright  green  perpendicular  to  cleavage  surface,  and  bix>wn  and  less  trans- 
lucent at  right  angles  to  this  direction ;  brownish  to  blackish-green  i.nd 
reddish  when  impure.  Streak  usually  white;  of  dark  green  varieties, 
lighter  than  the  color.  Subtransparent — subtranslucent.  Secttile  in  a 
hi^h  degree.  Thin  laminee  flexible,  but  not  elastic.  Feel  greasy.  Optic- 
axial  plane  t-t ;  bisectrix  negative,  normal  to  the  base ;  Descl. 


Var. — 1.  Foiiaitd^  Tak,  Corsiste  of  folia,  usually  easily  separated,  having  a  greasy  feel,  and 
proseoting  ordinarily  light  green,  greenish-white,  and  white  colors.    G.=2*65— 2*78. 

2.  Massive,  Steatite  or  Soapstofie  (Speckstein  Germ.),  (a)  Coarse  granular,  gray,  grayisli-grcen, 
and  brownish-gray  in  colors;  H.= 1—2*5.  Fotstone  or  Lapis  oUaris  (Topfstein)  is  ordinary  scap- 
stone,  more  or  less  impure,  (b)  Fine  granular  or  cryptocrystalline,  and  soft  enough  to  be  used  aa 
chalk ;  as  the  French  chaJk  {Oraie  de  Brian^n),  which  is  milk-white,  with  a  pearly  lustre,  (c) 
Rensadatriit,  cryptocrjrstalline,  or  wax-like  in  composition,  but  ofVin  having  the  form  and  dcavage 
of  sahlite  or  pyroxene,  and  evidently  pseudomorphous ;  colors  whitish,  yellowisli,  gniyish,  green* 
ish-white  to  very  dark,  and  sometimes  pearl-white;  H.=3— 4;  G.= 2*874.  Beck;  2-757,  fr.  Grcn- 
ville,  2*644,  fV.  Charleston  Lake,  in  Canada,  Hunt;  usually  translucent  in  pieces  n  fourth  of  an 
inch  thick.  Some  ttgalmatolito  is  here  included,  (d)  InduraUd  taic.  An  mapure  slaty  talc, 
harder  than  ordinary  talc  Takose  slate  is  a  dark,  slaty,  argillaceous  rook,  having  a  somewhat 
greasy  feel,  which  it  owes  to  the  presence  of  more  or  less  talc. 

Pyralloltte  is  partly  pseudomorphous  steatite,  after  pyroxene,  like  rensselaerite.  It  varies  ex- 
ceedingly in  composition,  as  shown  by  Arppe  and  others,  and  as  recognized  by  A.  £.  Norden- 
skiold  in  his  Finland  Mineralogy,  the  silica  ranging  from  49  to  76  p.  c.  It  indudcs  pyroxene, 
therefore,  in  varions  stages  of  steufeitic  alteration.  Three  analjrses  are  given  beyond  (Nos.  37>39), 
and  others  on  p.  221,  under  pyroxene.  Anal  40  is  of  the  same  material  from  Finland,  referred 
by  Scheerer  to  his  pitkarandiit.  The  true  pitkarandice  is  similar,  but  afforded  12*7 1  p.  c.  of  ^e, 
and  9*17  da  (see  anal ,  p.  221 ). 

Oomp.— 0.  ratio  for  lt[g;  Si=1  :  2^,  with  a  varying  amount  of  water  in  both  talc  and  steatite, 
from  a  fraction  of  a  per  cent  to  7  p.  a  In  some,  the  ratio  for  Ag,  Si,  tl  =  1  :  2|  :  i,  correspond- 
liisr  to  the  formula,  the  water  being  basic,  (J  Msr-^i^  11)  Si=Silica  «2'8,  magnesia  3:i'5,  water  3-7 
=  1()().  In  the  Wor  part  about  1:2^:  i=(;i  Mg-h>.  fl)  Si-f  ,^r  ri^Silica  GJ'O,  magnesia  3r,-l. 
water  4*9.— luu.  The  formula  is  commonly  written  Mj^"  Si* -1-2  ll.  The  water  i?  driven  oil*  only 
ut  a  high  temperature,  and  in  some  anal}'^cs  tliat  have  been  made  it  lias,  on  this  account,  not 
l>een  detected. 

Anal.  33-"6,  by  Lychnell,  Kerston,  Gcnth,  and  Senft,  afford  nearly  the  formula  ]ilg'  SP.  It  may 
be  that  free  BJlica  (quartz)  is  sometimes  present,  and  that  iheueo  conies  an  occiiaional  excess  of 
this  ingredient. 

Analyses:  1,  Marignac  (BibL  Univ.,  1844);  2,  Klaproth  (Beitr..  v.  00);  3,  J.  Schneider  (J.  pr. 
Cli.,  xliii.  310);  4,  Hermann  (J.  pr.  Ch.,  xlvi.  231);  5,  0,  v.  Kobell  (Kastn.  Arch.  Nat.,  xii.  29); 
T.  Beck  (Min.  N.  Y..  21)7);  8,  Delosso  (Rev.  Scientif.,  cte.);  9,  Wnckeurodor  (.J.  pr.  Ch.,  rxii.  S): 
1".  Delesse  (1.  e.);  11,  T.  S.  Hunt  (Rep.  O.  Can..  1857,  404,  and  18«',3,  47(»):  r2-2'2,  Scheerer  and 
Rielitcr  (Pojrjr.,  Ixxxiv.  321);  2:i-25,  T.  S.  Hunt  (L  c,  4G9,  470);  20,  Brandes  (Jahresb.,  iv.  15G); 
27,  Scheerer  (1.  O:  28,  T.  S.  Hunt  (1.  c);  2i>,  Scheerer  (I.  c);  3(i,  Ten^^«»tr6m  (JaUre.sb.,  iv.  156) 
yi-33.  Lychnell  (Pogg.,  xxxviil  147);  34,  Kerston  (J.  pr.  Ch.,  xxxvii.  lot);  ;{5,  Genth  (Am.  J 
S<;i.,  II.  xxxiii.  -.loO);  86,  Seuft  (ZS.  G.,  xiv.  167);  37,  Nonlenskiold  (Schw.  J.,  xxxi.  389);  38,  39 
Arppe  (Finsk.  Min.,  43,  44,  Act.  Soc  Sci.  Fenn.,  1857);  40,  Scheerer  (Po^g..  xoiii.  li'3): 


Si     XI    f'e    Mg     n 


1. 

Ghamouni,  Fol.  tale 

62*58 

1-98 

35-40 

0*04: 

2. 

StGothard,    '' 

6200 

2-25 

30-50 

0*50, 

8. 

Ohina,  Agalmat 

63*29 

0*53 

2-27 

31-92 

0-78, 

k 

Bitoii8t|      2\ile 

69*21 

2-20 

34-42 

1*()0: 

■ 

jj^^ftnlncsb.,  ** 

62-80 

0-60 

1-10 

31*92 

1-92: 

I 

^^^^^ 

62-80 

1-00 

1-60 

82-40 

2-3r>: 

I 

^H^^^^KT^.,  Ren88» 

69-76 

8-40 

32*90 

2*85, 

■ 

^^^^^■Brfc 

ed*oo 

..... 

ir. 

83-60 

3*40: 

=  100  Marifrnac. 

K  2-75=nS00  KUproth. 

Mn  0-23  =  99-02  Schneider. 

=  99*30  Hermann. 

=  98-:i4  Kobell, 

=  100  10  Kobell. 

(■'a  1-00=^9-90  Beck. 

=  100  Delesso. 
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0. 
lu. 
11. 
12. 
i:<. 
14. 
15. 
IG. 
17. 
18. 
19. 
20. 
21. 
22. 
Y'A. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
XI. 
82. 
:^3. 
34. 
35. 
3<>. 
HI 
3S. 

39. 

4U. 


China.  AgalmaL 
R.  Island,  Jttfc 
I'otton,  Can.,  Steatite 
Tyrol,  To/c 
Gloggnitz,  indxtfd 
Wunsiedel,  Pseud, 


ti 


u 


Fenestrelles,    " 

China,  Ayalmat. 

Piedmont 

St.  Grothard,  Talc 

AVunsiedel,  Steatite 

Parma,  " 

R  iraas,  Talc 

Elzivir,  Can.,  Steatite 

Canton,  N.  Y.,  Jienss. 

Gronville,  " 

Baireuth,  Steaiiie 

Zoblitz, 

Charleston  Ij.,  Reiiss. 

Pressnitz,  TaJc 

Abo,  Steatite 

Mt  Cauuegou,  PjT.,5fea^ 

Scotland, 

Sala, 

Voi^tflberg, 

Webster,  N.  C,  FoL  talc 

KitU?]sthal,  Steatite 

Finland,  PyralL 


a 


»( 


tt 


(( 


»( 


i( 


Pitkararid, 


Si 

61-97 
61-75 
59-50 
62-38 
62-47 
62-35 
62-07 
62-29 
62-30 
61-96 
60-85 
62-03 
62-18 
61-98 
6910 
61-10 
61-60 
60-12 
60-31 
61-90 
68-46 
63-95 
66-70 
64:-.>3 
63-13 
66  02 
64-44 
66-94 
56-02 
57-49 
6:V87 
60  OG 


^l      ^e       Ag        fl 


0-40 

0-13 

0-39 
0-15 
006 

1-71 

tr 
0-04 


0-67 

1-70 

4*50 

1-42 

0-47 

1-34 

1-G9 

1-22 

1-G2 

1-47 

0-09 

1-8S 

2-53 

1-59 

3-51 

1-62 

1-53 

3-J)2 

2-11 

1-45 

1-09 

2-41 

6-85 

2-27 

0-81 

0-48  139 

1-05 
3-38     0-89 
1-11      1-26 
0-34     2-18 
5-67     1-68 


0-79 

0-09 
0-78 


33-03 
31*68 
29-15 
3J19 
32-08 
31-32 
31  13 
31-55 

31  32 
31-02 
32-03 
3144 
30-46 
30-41 
29-06 
3163 
31-06 
30-15 
29-94 
30-42 

32  83 
28*25 
80-23 
27-70 
84  30 
31-94 
33-19 
29-66 
23  38 
8O-05 
23-19 
27-13 


7Kz=99-93  Scheerer. 


3-48 

8  83: 

4-40, 

4-7.^, 

4-7K 

4-78: 

4  83 
4-83: 
4-89: 
4-92: 
4-95: 
4-96: 
4-97: 

6  04: 
656: 

5-60: 

6-00: 

5  63: 
5-87, 

6-51: 

b-56, 
6-65, 


0-20, 
0-34, 
l-60r 

3-58, 
7-30, 
7 -3 -J, 
4-62, 


=99-15  Wackeuroder. 

=98-96  Delesse. 
Ni  <r.=97-95  Hunt 
Ni  0*20=99-92  Scheerer. 


=99-79  Scbcerer. 

=  100- 11  Scheerer. 

=  100*04  Scheerer. 

=  100-19  Sclieerer. 

=99-37  Scheerer. 

=99-68  Scheerer. 

=  100-31  Richter. 

=  100-14  Richter. 

=  99*06  Scheerer.  *    . 

=  97-3*2*  Hunt. 

=  100-05  Hunt. 

=99  79  Hunt. 

=98-92  Brandes. 

Xi  O-30,  ??e  0-45=99-77  Scheerer 

=  h.G-31  Hunt. 

Ca  0-61=99  64  Scheerer. 

Fe  0-6=100-23  Teugstrom. 

=  99-34  Lychuell. 

=  99*08  LychnelL 

=99-70  Lychnell. 

Na  (K  tr.)  o  75=99  72  Kersten. 

Ni  0-23  =  100-07  Genth. 

=99  24  Senft 

Ca  5  68,  >itn  0*99,  bit  loss  638  N 

Mn  (»*69,  Ca  2  90=100*80  Arppe. 

Oa  3  74  =  100-64  Arppe. 

Fe  0-67=9983  Scheerer. 


*  AfVr  Beparating  about  2*5  p.  c.  of  carbonates  of  lime  and  magnesia. 


Inanal.  3,  G.=2  7G3;  9,  G.  =  2-747;  12,  G.  =  2  69;  13,  G.=2-78;  18,  G.  =  *2-79;  22,  G.=2-78; 
33.  (r.  —  'l'VJh  ;  3G,  G.=  2  G82.     for  other  analyses  see  Scheerer,  Pogg.,  Ixrxiv.  34«>-300. 

StromeycT  found  0*4  Ni  in  the  talc  of  Roraas,  and  o-43  Ni  in  that  of  Sell 

The  steatite  from  Gopforsgriin,  in  which  Klaproth  found  but  59-5  per  cent  of  silica,  along  with 
M^  30-0.  Fe  2-3,  II  5'5  (Beitr..  ii.  17  7),  is  what  has  been  ceMe^hydrostealite.  An  impure,  leek -green, 
indurated  tide,  from  Bristol  Ct,  afforded  H.  H.  Lummis  (Am.  J.  ."!kii.,  II.  xxxi.  368)  i>i  6400,  Fo  4*75, 
Mg  27-47,  II  4*:iO=98*52.  The  FencstreUcs  (Piedmont)  pseudomorph  had  the  cleavage  of  hom- 
bloudo;  of  those  of  Wuns'edel  (from  Gopfersgriin),  No.  15  was  a  pseudomorph  after  quartz,  and 
14  after  dolomite. 

Pyr.,  etc. — lu  the  closed  tube  B.B.,  when  intensely  ignited,  most  varieties  yield  water.  In 
the  platinum  forceps  whitens,  exfoliates,  and  fuses  with  difficulty  on  the  thin  edges  to  a  white 
enamel.  Moistened  with  cobalt  solution,  assumes  on  ignition  a  pale  red  color.  Not  decomposed 
by  acids.     Reu.-'selaerite  is  decomposed  by  concentrated  sulphuric  acid. 

Obs. — Talc  or  steatite  is  a  very  common  mineral,  and  in  the  latter  form  constitutes  extensive 
beds  in  some  regions.  It  is  often  associated  with  serpentine,  talcose  or  chloritic  schist,  and  dolo- 
mite, and  frequently  contains  crystals  of  dolomite,  breunnerite,  asbestus,  actinolite,  tourmaline, 
magnetite. 

Steatite  is  the  material  of  many  pseudomorpbs,  among  which  the  most  common  are  those  after 
pyroxene,  hornblende,  mica,  scai)olite,  and  spinel.  The  magnesian  minerals  are  those  which  com- 
monly atiord  steatite  by  alteration;  while  those  like  scapolite  and  uephelite,  which  contain 
soda  and  no  magnesia,  most  frequently  change  to  pinite-like  pseudomorpbs.  There  are  also 
st^'atitic  psoudomorphs  after  quartz,  dolomite,  topaz,  chiastolite,  staurolite,  cyanite,  garnet, 
idocraeo,  chrysolite,  gehlenite. 

Hunt  has  shown  that  talc  (or  steatite)  is  a  rare  mineral  In  Azoic  or  prsesilurian  crystalline  rocks. 
Tlie  occurrence  of  renscllaerito  in  these  rocks  iu  northern  New  York  is  no  exception,  any  mon/ 
than  pyrallolite  in  those  of  Finland,  these  being  products  of  subsequent  alteration  or  metamoi 
phism. 

Apple-green  talc  occurs  in  the  Grebier  mountain  in  Saltzburg;  in  the  Valais,  and  other  placea 
above  mentioned ;  also  in  Cornwall,  near  Lizard  Point,  with  serpentine ;  m  Scotland,  with  8er> 
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pentiue,  Bt  Fortsofandelacwliere;  aa  Uiist.  one  ortlie  Sb^Uond  ialanda;  at  Crokf  Head,  Dung 

loir,  Ireland ;  etc 

lu  N.  Americii,  rolUud  tain  occurs  in  Maine,  ai  Deiler.  !□  TcmionI,  at  Bridgewater,  haudKmE 
green  Udc,  with  doloniJle ;  at  Athaae  or  Untflon,  Wealfield,  Mnrllxiro,  Newfaiit.  In  Aeuj  Jiaiiiy 
aliirt,  at  FranceEtotra,  Peltiaui,  Orford.  Eeene,  and  Blchmond.  In  Mast.,  nt  HiddleQald,  Wuidior, 
Blanford,  Audover,  and  Cheater.  In  J(.  htand,  at  SmitlifleU,  (kdicate  green,  and  white  in  >  orj» 
tallint  lim^Btone.  In  K  York,  noar  Amity ;  on  Stateii  Island,  near  Ihu  quaraiitiiie.  onminon  and 
indurated ;  four  miks  dijitant,  in  detached  massca  made  up  of  folia,  anow-n'hite.  In  !f.  Jeraet/,  at 
Locliwood,  Nenton,  and  Sparta.  In  Penn.,  at  Texas,  Nottinghaiii,  UuioiiTille ;  In  Sontli  MounUiiB, 
ten  miles  soutli  of  CorUalc  {  at  Oheatnut  Flill.  an  the  Schuylkill,  talc  and  also  soapalotle,  the  lattef 
quflrried  eilunsiTely.  la  Maryland,  at  Oooptown,  of  gteeu,  blue,  and  rose  colors.  In  a.  Oar.,  « 
M'ebsler,  JackBOn  Co.,  a  variety  i^uppoaed  by  BfUth  to  be  allvred  chrysolite.  In  (^noiia,  *I 
Pottun.  with  BteutlU',  id  motamarphiu  Biluriun ;  in  the  towoKliip  of  Elfirir.  an  impure  grayish  vht. 
iu  Axoio  rocks. 

The  BOHSiUcd  raumlaailt  oocuni  in  norllicm  Ni-w  York,  in  the  towns  of  Antwerp  (with  the 
form  of  pyroxeneX  Fowler,  Dekalb,  Bdwards  (at  die  iran  mme.  a  white  variety,  f>oni  which  lok- 
Etands  have  been  made),  Ruasel,  GouTernear,  Canton  (in  Boiall  crj^tals),  Hermon  (in  lar^e  masses, 
CrjslalliuE  niaBaivo) ;  and  in  Canada,  at  Oronville,  Olinrlostoo  Lake,  near  Brodivillo.  Hawdon,  and 
Honisay.  It  is  ofWo  associHUd  witli  crysUillJiie  liriitslono.  snd  gmdustua  st  times  iinperceptibly 
mio  aerponliiie;  its  rock-inassoH  are  irregular,  aud  are  si'ldom  coQtiuuaus  for  more  IhoD  three  or 
four  hundred  yards. 

Babu  of  steatite  are  ettonsiveiy  employed  as  flro  stonej  in  furnaecs  and  stovea.  It  may  be 
turned  in  a  Islbe,  or  formed  into  tubes  by  boring.  Ttie  fin»-gTaiitod  varieties  (iucluduig  (lie 
reusnehierilc)  ore  aonielimcs  carved  intu  Drnameuta,  etc.  When  gronnd,  it  is  used  for  diminishing 
friction.  It  is  also  c-m|iloyed  hi  the  mamifactDre  of  some  kinds  of  porcchiio.  Vune^a  t^c  ia 
u^d  for  removiug  oil  staiuH  from  woollen  clotli,  etc. 

A  vhite  Bteatite  of  a  silvery-pearly  lustre  was  the  Magiulis  of  Theophruslus— a  stuae,  accord- 
ing to  tliis  author,  of  silvery  lustre,  occurrirg  in  lurgo  maaaes,  and  euaily  cut  or  wroufthL  The 
word  is  the  origin  of  the  modern  laagnttia,  Agricok,  in  his  "  interpretalio  Eerum  UeUillicarum  " 
spponded  to  tils  works  |IM(>X  gives  as  a  Qenuau  synonym  of  Magucds,  Taidc;  sud  he  adds,  as 
other  synonyms,  Sdbenetia  and  Kalzauiillier,  and  alio  Gliwitef,  the  German  now  for  mua,  evi- 
dently coufouudiug  the  two  minerals.  Ue  mentious  its  resistance  to  fire,  and  speaks  of  it  aa 
lapit  snuiVu. 

Other  later  writers  derive  the  word  lale  (Km  the  Arabic  foU;  and  Aldrovnndus  (1R48)  states 
that  It  is  of  Mooriah  ictroduoUoii,  adding,  "  Uoc  nomen  apud  Mauritanoa  iletlam  ai^tdcsre  did- 
lur,"  Stella  rtrra-  Star  of  the  Earth— being  one  old  name  of  Ilia  mineral,  given  it  because  '•  like 
a  sliir  and  witli  silvery  lustre  it  shluta,"  CiB-iiia  (*'  Dp  Minenilibus,"  U',M]  wrilcs  the  word  in 
Latin,  Takhui,  but  moat  other  writers  of  that  century,  Takam. 

Tiie  wnrd  ifcoiriis  occurs  in  Pliuyaa  the  name  of  a  stone  resombhngfat;  but  no  furtlier  descrip- 
tion is  given  tliat  uuu  with  certainty  identity  it, 

Beusaelaerila  was  named  after  Stephen  Van  Rensselaer,  of  Albany,  N.  Y. 


iiHlA.  Talcohi  Xaunann  (Min.,  5th  edit,  255,  1859)  ia 


w-whito,  broadty-foliated  talc  of 


kieaeUaurer  Hydro-talc  (Pogg.,iiziiy.3Si);  G.=-2-4A. 


Si 

Si 

fie       t 

li 

BssnitE              67-81 

a6-2T          I- 

IT       4-i3=9a-38Sc!ieerer 

67-95 

0-li 

i6ii       r. 

&»        4-11^9ii-4(t  ffiebter. 

The  oxygen  ratio  nearly  3:10:1.  It  may  be  only  common  talo  with  dissominatnd  qupJIi. 
Far  another  analysis  of  Pressuitz  tale,  see  No.  29,  above.  The  Eittelsthul  (Thuringiu)  eteatite 
(SpecksCein,  anal.  36,  p.  iia)  ia  similar,  except  iu  the  less  water. 

400.  PTROPHTIiIJTEI.   Pjrophyllit //erm.,  Pogg.,  sv.  S93,  1S29.    Pyrauxit  ft-wtt  ,  Handb., 
397,  1811.     Agahnatolite  or  Pagodite  pL 

OrthorhoinLic,  Not  observed  iu  distinut  crystals.  Cleavage:  basul 
eminent.  Foliated,  radiated  lamellar;  alau  granular,  to  compact  or  cryp- 
tocrystalline ;  the  latter  eoinctiines  elaty. 

lt  =  l— 2.  G.  =  2-75— 2-92.  Lustre  of  tblia  pearly,  like  that  of  tale: 
(.'f  massive  kinds  dull  or  glisteiiiug-    Color  white,  apple-green,  grayisii  and 
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brownish-green,  yellowish  to  ochre-yellow,  grayish-white.  Substrans parent 
to  opaque.  Laminae  flexible,  not  elastic.  Teel  greasy.  Optic-axial  angle 
large  (about  108°)  ;  bisectrix  negative,  normal  to  the  cleavage-plane. 

Var. — (1)  Foliated,  and  oft«n  radiated,  closely  resembling  talc  in  color,  feel,  lustre,  and  struiv 
ture;  G.=2-785,  Berlin  (2)  Compact  massive,  white,  grayish,  and  greenish,  somewhat  resem- 
bling compact  steatite,  or  French  chalk;  G.=2'81— 2*y2,  Brush;  H.  =  l*5— 3.  This  compact 
variety,  as  Brush  has  shown,  includes  part  of  what  has  gone  under  the  name  of  agalmatoHte, 
from  China  ;  it  is  used  for  slate-pencils,  and  is  sometimes  called  pencUsione. 

Oomp.-— 0.  ratio  for  Al,  Si,  It,  mostly,  I  :  2^  :  ^,  as  for  much  talc,  if  three-fourths  of  the 
water  be  basic,  givmg  the  formula  (k  ft"-+-;t  3tl>iJi'-»-^  it  =  Silica  66-0,  alumina  29*8,  water  6-2= 
100.     The  formula  usually  written  Xl» §1*4-2  It=^l*  Si'*-4-4 It. 

Ajia\.  1  and  2  give  nearly  the  formula  Xl  Si»+fl=Sihca  599,  alumina  342,  water  5*9  =  100; 
and  if  the  specimens  were  not  impure,  they  indicate  that  two  species  are  here  combined.  The 
species  pyrophyllUe  was  established  on  the  first  of  these  two  analyses. 

Analyses:  1,  Hermann  (Pogg.,  xv.  592);  2,  Igelstrom  (B.  U.  Ztg.,  xxv.  a08);  3,  Rammcls- 
bcrg  (Pogg.,  Ixviii.  513);  4,  6,  Sj  )gren  ((Efv.  Ak  ^tockh.,  1848,  110);  6-8,  Walmstedt  (CEfv.  Ak. 
Stockh.,  1848,  111);  9,  Brush  (Am.  J.  8ci,  II.  xxvi.  68);  10,  S.  T.  Tyson,  11,  0.  D.  Allen  (Am. 
J.  Sci.,  IL  xxxiv.  219);  12,  13,  Genth  (Am.  J.  Set,  II.  xviiL  410);  14,  J.  L.  Smith  (Am.  J.  Scu, 
IL  xliiL  68)  t 


1.  Siberia 

2.  Horrsjoberg,  Sw. 

3.  Spaa 

4.  Westana,  Sw. 
6. 
6. 
7. 
8. 
9. 


ii 


tt 


China,  Fagodtie 


It 


Si 

69-79 
59-86 
66-14 
67-77 
t?5'6l 
65-96 
66-88 
65*65 
65*95 


29-46 
33-44 
25-87 
25-17 
2609 
28  58 
27-95 
28-79 


Pe 

1-80 
0*77 

0*82 
0-70 
009 
006 
0-28 


10.  Deep  River,  N.C,  mass,  65  93 

11.  Carbonton,      "        "      66*25 

12.  Chesterfield,  a  Q.,fol  64-82 

13.  "  "  66  01 

14.  Arkansas  65 '02 


28*97 
29*54 
27*91     108 
28-48     0-96 
28-52     0-87 
20-11     2*20 


Mg  Oa  :& 

4  00     5-62  =  100-67  Hermann. 

0-44  /r.  7*46=101-97  Igelstrom. 

1*49  0*39  6*59=99-48  Rammelsberg. 

0-26  0-66  6-82,  Mn  0-50=101  Sjogren. 

0-09  0-69  7*08,  Mn  0-09=100*35  Sjogren. 

0-15  0-18  6-16=100-12  Walmstedt. 

0-16  0-18  6*20=99  93  Walmstedt 

ir.  0*23  6*11  =  1 00*06  Walmstedt. 

0-22  6-48,  Na,  ^0*25=100-87  Brush. 

5-40=100*87  Tyson. 

5-25  =  100-49  Allen. 

0-33  0-55  6-25=100*39  Genth. 

0-18  0-23  6-22=101*03  Genth. 

4*98,  Mn<r.,Na,K  1*18=99-49  & 


Pyr.,  etc.— Yields  water.  B.B.  whitens,  and  fuses  with  difficulty  on  the  edges.  The  radi- 
ated varieties  exfoliate  in  fan-like  forms,  swelling  up  to  many  times  the  original  volume  of  the 
assay.  Heated  with  cobalt  solution  gives  a  deep  blue  color  (alumina).  Partially  decomposed  by 
sulphuric  acid,  and  completely  on  fusion  with  alkaline  carbonates. 

Obs. — Compact  pyrophyllito  is  the  material  or  base  of  some  schistose  rocks.  The  foliated 
variety  is  often  the  ganguo  of  cyauite. 

Pyrophyllite  occurs  in  the  Urals,  between  Pyschminsk  and  Beresof;  at  Westana,  Sweden;  the 
Ilorrsjuberg  in  ii^lfdalen,  with  cyanite;  near  Ottrez  in  Luxembourg;  in  Brazil.  Also  in  white 
stellate  ag^Tcgations  in  Cottouslone  Mtu.,  Mecklenburg  Co.,  N.  C. ;  in  Chesterfield  Dist,  S.  C, 
with  lazulite  and  cyanite ;  in  Lincoln  (3o.,  Ga.,  on  Graves  Mtu. ;  in  Arkansas,  at  the  Kellogg 
lead  inino,  near  Little  Rock.  The  compact  kind,  resembling  a  slaty  soapstone  in  aspect  and  feeU 
is  found  in  large  beds  at  Deep  River,  N.  C,  greenish  to  yellowish-white  in  color,  with  G.  =  2-91 ; 
similar  at  Carbonton,  Moore  Co.   N.  C.,  having  G.=2-82. 

The  compact  pyrophyllite  of  Deep  River,  N.  C,  is  extensively  used  for  makhig  slate  pencils. 

Thonjson,  in  an  analysis  of  his  nacrile  (Rea  Gen.  Sci.,  iii.  H32)  from  "Brunswick  "  (should  hav** 
been  Unity),  Maine,  obtained  the  composition  of  a  pyrophyllite.  But  the  mineral  is  actually  a 
green  mica ;  the  high  silica,  as  Jie  saySj  was  due  to  mixed  quartz. 


401.  PIHLITIS.     Pihlit  Sefsirbm,  Svanberg,  Ak.  R  Stockh.,  1839,  155.    Cumatolite  C.  U,  Shtp- 
ard,  private  pubhcation.  May  24,  1867.    Cymatolite  td,  Correspondence,  Dec.  24,  1867. 

Miciiceous.  Sometimes  constituting  long  prisms,  but  only  as  a  pseudo- 
morph.     Surface  of  plates  sometimes  wavy. 

H.=l-5.  G.=2*72,  pihlite,  Svanberg ;  2*74,  cymatolite,  Sliepard.  Lustre 
pearly,  or  satin-like.    Color  white,  almost  silvery ;  also  yellowish.    LaminsB 
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brittle,  but  neparatitig  into  tliin  scales,  »'hicb  ai-e  flexible,  BomewliKt  elHSttii, 

and  transparent.     Feel  &ot't, 

Oomp. — (R',Sl)Si',  fr(i[Q  STsnberg'fi  Bualj-eis,  If  the  water  be  bosic  i  from  Burton's,  if  lialf  of 
the  water  Iw  bnali^.  {(l^ll+lR)-»-il  JXl)Si'.  It  ia  cloeel; related  to  pjropIifUice,  but  ia  unllk* 
tliut  Bpedea  in  Us  appearance  anil  ita  alkaliei.  Analfwa:  1,  Svaaberg  ^L  □.){  S,  3,  B.  B-Burloa 
Ipriv.  ooutrib.) : 

Si       XI      Pb    Ids    (h    S-s     Li     6      ft 

1.  BrBtlalad  63v.9  SS-ia  301   1-5^    3-7S  tXl,  F  Q'U,  Ifg  0'DB=lfiO-8S  Bv. 

■1.  GuBhen      ni'Sl   2iifll 0«  0-63  0-61  454  :f8;i  =  99-ia  Baflon. 

S,  ■■  6I-^U  I'l-il    lauUiermimd         3'13Biirtou. 


Prof.  Ghepanl,  in  iiti  impcrfBet  eiaminalion  l,pri».  coiitrilj,),  oblaioed  Si  60'i,  Si  SS'Kl,  fo  with 
Mb  2-50,  a  l-.lQ=a7".;i. 

Pyr.,  etc. — In  a  closed  tube  jieids  water  at  i  high  teinpcrsturo  (Dmsh).  B.B.  fuees  at  0,  oi 
only  ou  llie  IhiunGut  edgae ;  \alasihlv  (&vanborg|.     Suarcelj  attacked  by  adds. 

Ob*.— From  BratlsWd.  near  Halo.  8w*^n,  iu  emuile.  Also  (oyroaWlite)  from  llie  indioolito 
localitf.  GoBtien,  Uuaa..  nod  from  Norwidi;  at  botli  pkuis  covering  crystuJe  of  spodumuno,  some- 
Bmosat  Ihu  latWr  to  n  depth  of  tlirec-fourtha  of  an  iuth;  ond  ali«o  uh  ooctinuatious  of  svo^iiroeua 
oryEtikIs,  till]  fulialioii,  (tL-conting  ta  Slicpurd,  at  right  eagles  to  the  apoduiaenc;  appears  to  ba 
a  reeiilt  of  die  oltcratjoii  of  the  Bpodumeno. 

Named  after  the  tiwediali  imning  director,  FihL     Oyntololite  is  from  iDfiD,  wane. 

403.  SEPIOUTEi.  Meemchauai  Oerm.,  Wem.  Bergm.  J.,  377,  17HS.  L'Gcuine  ie  Mer  Pr. 
EelTekiU  Kinv.,  i.  144,  171)4.  Uagnesito  pt,  Bmugn^  Mm.,  laoT;  Uagnealte  id.,  1821.  Sepio- 
Uth  fftoti.,  Syn.,  lao,  18*7. 

CoinpHot,  with  a  smooth  feel,  and  fine  earthy  texture,  ov  clay-like. 

H.=3— 3"5.  Impressible  by  tlio  iiaiL  Li  dry  maftses  floata  on  water. 
Color  grayish- white,  white,  or  with  a  faint  yeilowisli  or  reddish  tinge. 
Opayue. 

Oomp.— Ontio  for  fi,3l,ft=l:  3:  1,  coirespoadiog  to  Hg'Si'.+  Sft;  or,  if  half  ths  water  Is 

basic.  1  :  2  :4  =  H  Mg  +  i  ft)3i+i  fl=8iliOB  bum,  roagnetilB  -ITi,  water  121  =  lUft.  Aimlysea: 
1.  Lyclinelh  Ak.  H.  aujpklmlm,  182«,  176);  3,  Sclmltz(Rnmm.  Min.  Cb.,  lilOO);  2,  4-8,  Sclieerer 
*  Bii'hter  l,rogg.,  liiiiv.  aol);  9,  Dnaiour  (Ann.  Ch.  PhyB.,  lit.  viL  31H): 


8i 

Hz 

ft 

1.  Asia  m 

ar     «0-87 

27 -so 

I1-29,  Pa  and  Xl  ((■09  =  190-0.-)  LyehnulL 

CI-::3 

28-28 

'J-82,  t'o  9-im=1001D  Scheeror  i  Riehter. 

12-62=!)9-41  Sohultz. 

4,  Turkey 

61-17 
Ul-49 

2a43 

as-i:( 

9-83,  Ke  0-OG,  C  U-ii7  =  10.i-ie  Sclicerer. 

9-8-,  Fe  0-12,  (}  0-G7,  Ca  UliO  =  10  ^-83  Riehter. 

6.  Greece 

til  ■•10 

2K-39 

9-74,  fe  0-93,  0  0  oC-Hlii-OT  Sclicerer. 

T.  Asia  Mi 

or      &H-20 

2773 

004.  Ca  1-53,  C  2-73=S9-83  Ritbtcr. 

BO-45 

28-19 

If57.  te  O-Oh,  0  1-71,  .^ItJ-l  1=10015  Scheerer, 

9.  Morocco 

Qa'OO 

28 -uO 

10-36,  Po  1-40,  ft!  120,  Ca  1  01,  K  0-S2,  Band  l-iO  =  98-3S  Dam. 

19  to  21) 

per  cent  of  water 

miers  (Ann 

d-M.,  vii. 

313);  and  by  toii  Kobell  m  that  of  Ureeco  (J.  pr.  Cli.,  uviiL  482j[  at 

oows: 

Hi          il         %            ft 

Spain 

63-8         1-2         2.1-8            2'>-0  =  n8-8Berthier. 

2. 

Coulommi 

ra         S40          1-1         21'M            200=9'.>-4 

Greece 

43-0         Ir.        2006        19C,  f-'e  13-40  =  100O6  KobelL 

DM)crciucr  also  found  two  atom! 
Klaprotb  (Bcitr.,  ji.  17:>)  found  in  tl 
iuterniiied  carbonate  of  magnesia. 

A  rc-luted  mineral,  found  in  the  sfrpentitie  of  Znbliti,  a  little  translucent,  wlilte  or  yellowish, 
witb  ir.  =  -.i-;i;'j,  atforded  DelCBse  Si  53  6,  Kl  ll-9,  with  Pe  tr.,  Mg  28-e,  ft  lG-4  =  9it-4. 

Pyt.,  etc.-  -lu  tbe  closed  lube  yields  tlntt  hygroscopic  moisture,  and  at  a  higher  temperoCun 
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(Civcs  much  water  &ud  a  burnt  smclL  B.6.  some  varieties  b1ac;ken,  then  burn  white,  and  fuse 
with  diiUcultj  ou  the  thiu  edges.  With  cobalt  solution  a  pink  color  on  ignition.  Decomposed 
by  rauriatic  acid  with  gelatiuization. 

Obs. — Occurs  in  Asia  Minor,  in  masses  in  stratified  earthy  or  alluvial  deposits  at  the  plains  ol 
Eskihi-sher,  where,  according  to  Dr.  J.  Lawrence  Smitli,  it  has  proceeded  from  the  decomix)silion 
of  carbonate  of  magnesia,  which  is  imbedded  ir*  serpentine  hi  the  siurounding  mountains,  lie  ob- 
serves that  more  or  less  carbonate  of  magnesia  is  often  found  in  the  meerschaum  (Am.  J.  Sci., 
II.  vii.  286);  also  found  in  Greece ;  at  Ilrubschitz  in  Moravia ;  in  Morocco ;  at  Vallecas  in  Spain, 
in  extensive  beds,  affording  a  light  but  valuable  building  stone.  The  mmeral  from  Morocco, 
called  in  French  Pierre  de  aavon  de  Maroc^  is  used  in  place  of  soap  at  the  Moorish  baths  in  dif- 
ferent places  hi  Algeria. 

The  word  mternchaum  is  German  for  seorfroth^  and  alludes  to  its  lightness  and  color.  SepiolUe 
Gloc'.;er,  is  from  anirta^  cultl&'JUsh,  the  bone  of  which  is  light  and  porous ;  and  being  also  a  pro- 
duction  of  the  sea,  *'  deinde  spurnain  marinam  siguiticabat"  says  Glocker. 

Brongniart,  in  the  first  edition  of  his  Mineralogy  (1807),  included  under  Magnesitti  (1)  the  car- 
bonate, which  he  cdW&  MitchdCs  nwgnesite  (see  un<Jer  MAQNEsrrE);  (2)  the  hydroun  silicate  or 
meerschaum  ;  and  (.J)  the  siliceous  c^irbonate  from  Baudissero  in  Piedmont ;  he  putting  ''  Mitchell's 
magnesite, '  the  carbonate,  first.  Karsten,  in  his  **Tabellen,"  pubUshed  the, next  year,  separ- 
ated from  meerschaum  the  carbonate,  and  adopted  for  it  the  name  inagnesUe^  and  hi  this  he  han 
been  followed  by  all  German  and  most  other  mineralogists.  The  appUcation  of  the  name  magn^ 
iite  lo  tlie  hydrous  silicate,  done  in  the  later  writings  of  Brongniart  and  by  subsequent  French 
mineralogists,  is  hence  in  violation  of  the  law  of  priority. 

403.  APHRODITB.    Aphrodit  Berlin,  Ak.  H.  Stockh.,  172, 1840. 

Soft  and  earthy  like  sepiolite. 

iii.  =  2'^ll.     Color  milk-white.     Opaque. 

Ocmp.-O.  ratio  for  It.  Si,  tL=\  :  2  :  f ;  MgSi  +  f  ft.    Berlin  obtamed  (1.  a)  Silica  51*55 
magnesia  33-7J,  protoxyd  of  manganese  1'02,  protoxyd  of  iron  0'59,  alumina  0*20,  water  13-32. 

Obs. — From  Longban,  Sweden. 

NaffiCd  from  dt>ot>s^  foam. 

Delease  has  analyzed  another  species,  containing  Silica  53*5,  magpiesia  28  6,  alumina  with  trace 
of  seaquioxyd  of  iron  o-Q,  water  16  4=nearly  MgSi-|-ll.  Occurs  in  serpentine,  of  a  white  or 
yellowish  color,  with  a  waxy  lustre,  and  somewhat  translucent.     G.  =  2*3.S6. 

Jlamp.'ihiriie  is  a  name  applied  by  Hermann  to  the  steatite  of  certain  steatitic  pseudomorphs 
de3oril)ed  and  analyzed  by  Dewey  (Am.  J.  Sci.,  iv.  274,  v.  249,  vi.  3:^4,  1822,  1823),  who  obtained 
Si  50-hO.  '^\  015,  Mg  28-8:{,  Fe  2*59,  Mn  liO,  tt  15-00.  It  gives  the  oxygen  ratio  for  R,  Si,  fl[, 
1  :  2  :  1.  But  the  constituents  ot  pseudomorphs  are  seldom  pure  species,  and  without  thorough 
investi^atiou  attord  no  sufticient  ground  for  instituting  a  new  species.  They  have  mostly  the 
form  of  (luanz. 

404.  CIMOLITE.  Ki,.u,\ia  Theophr,  Cimolia  Plin.,  xxxv.  57.  Cunolit  Klapr.,  Beitr.,  i  291, 
lT9o.  Telikanit  Oudtakoff,  Bull.  St  Pet,  xvi.  p.  129,  J.  pr.  Ch.,  budv.  254.  Hunterite 
JIawjhion,  Phil.  Mag.,  IV.  xvii.  18,  1859,  xxiii.  50. 

Terra  Leninia  Vioscor,  Plin.,  etc.     Sphragid  KarsL,  Tab.,  28,  88,  1808.    Ehrenbergit  Nogger- 
aVi,  Verh.  nat  Ver.  Bonn,  ix.  878,  1852. 

Aiiior[)hoiis,  clay-like,  or  chalky. 

Very  soft.     G. =2*18— 2*30.     Lustre  of  streak  greasy.      Color  white, 
grayish-wliite,  reddish.     Opaque.     Harsh.     Adheres  to  the  tongue. 

Comp.— 0  ratio  for  ^1,  Si,  tL=  1:3:1;  corresponding  to  ftl'  Si'-f  3  :& ;  or,  if  half  of  the  wstei 
is  basic,  (t^^l  +  U'i*) Si' +  Ii.  Analyses:  1,  Klaproth  (L  c.);  2,  Dunoff  (Ann.  J.  M.  Russ.,  1841, 
33G);  3,  v.  Hauer  (Jahrb.  geol.  Reichs.,  1854,  G7);  4,  Ouchakoff(L  c);  5,  Haughtou  (I  c): 

§i        XI        Fe        fi 

1.  Argentiora  63-00     23*00     1-25     12-O0=99-25  Klaproth. 

2.  Ekaterinovska  6:i*52     23*55      12-00=99-07  Iliraoff. 

3    Near  Bllin  6230     24-23     12*34,  6a  0*83=99-70  Hauer.    G.=2*376. 

4.  Kiew,  Pillcaniie       65-66     22*84    044       9*31,  Mg  ()-56,  IK  0*30,  &  017=99  28  Oudiakoft. 

5.  Uunkrite  65-93     2097     11-61»  Mg  0*45,  6a  0*30=99-26  Haughton. 


tJtS  OXTGE:*   COMl'nL-.VD8. 

KlBproth,  in  a  later  BUHl/sis  (Boitr.  ti.  2-31,  obtiiineil  Si  54*0,  X!  26-5.  ?e  !■»,  ft  5-5,  fl  12 
The  LuntoriM,  accordJDg  to  Che  analjBis,  contniue  a  little  etKSS  oT  aiUc«,  proliablj-  <tue  to  {>e« 
qnattz,  a>i  tliu  maUiriul  was  gfriltj  under  the  petjlle. 

Fyr.,  etc. — Yields  water.  S-B.  becoiuea  gray  and  BaalOj  burns  wbtle ;  infusibls.  Witb  cobalt 
toluttoD  a  blue  color. 

Ob».— From  the  ialaud  of  Ar(tentitra  (Kiu'.i'i  or  the  GiwliS);  Beiy  Bradiwdit,  near  Bliin,  Bo- 
hemia; bIso  Traia  EkatoniiorBku,  (listrln  of  Alexnailrov^.  Ruaaia;  Goviiruiiioiitof  Eiov,  Russiu; 
Hogpiir,  Coutni]  ludio,  n-ith  onluiduBC  in  gnnite. 

404A.  SpHttiBiumt  {A  ir(/*ta  yn  DioxeT.  Siairyit  »iii.ni.  Tern*  Lcmnln  Flin.,  u.iri.  Sphra- 
(rid  Karat,,  Tab.,  2S,  98,  ISOS.)  Itolutod  in  Composition  to  cimolite,  but  contuiua  some  alkali. 
Color  j'ellowiih-grBy,  browoiah,  or  yrilo wish- while.  Sometimes  mottled  with  nist-liku  spots ; 
harsh  to  the  totith,  ndherea  Teeblj  to  the  tou^nia,  iJid  rorma  a  peute  with  water. 

Elaproth  obtained  Tor  its  rampoaitiou  {.Buitr.,  Iv.  3X3) : 

a         Si        Pa      Sig      Ca      Sa      ft 

Fiom  SlulimeDD,  the  nnctent  LcTiinos.  It  was  also  called  Terra  air/illota.  It  was  dug  Tor  medi' 
otnal  purpo!>CB  once  a  fear,  cut  into  Bpiudle-sbai^rd  pieces,  and  ilatujcd  uitlta  sir/,  audhiDcelhe 
name  aiglllaia  in  Lutki,  and  spfiragia  in  Qroek.  There  wua  also  a  Au&ricn  Lemaia,  or  Lrmnian 
KtddU,  used  by  painters,  which  is  courounded  by  fliny  with'  the  true  lorru  lomnia. 

41UB.  EUBEXDEBQIT  MggtraOi  (Vorli.  nat  Vtr.  Bonn,  i*.  378,  1857).  Kenr  the  preceding  ia 
oom position,  and.  liko  thar,  containing  alkali,  Tt  is  almost  gcbtiooiis  in  the  fresh  slate,  and  be- 
oomos  iVagile,  pulvenilDni,  and  opnque  on  drying ;  color  roao-rud.  Anulysua :  1,  SchnaUjl  |L  cj ; 
3,  0.  fiisclior  (1.  c) : 

Si         Si       Fe      fiu      Mg      Ca   &'a.ft     tl 
1.  6(Cn     15'JJ     1-116    irSS     i-SO    H-1B    8-T8     ITll  =  100  SchoabeL 
a,  6i'G4      6-04    4fi(i    4Ul     u-41     a-9«    S'll       7-77-100  Biachof. 

Elireiihergile  occutb  in  clefte  lu  Intdiyte  si  tho  quarriea  of  Stainclien  and  WolkBoburg,  ^ebea- 
gebirgc. 

4l)DG.  AHiVSTlB  Breith.  (J.  pr- Ch„  it.  3!9,  183S}.  Greenish-white,  pearly,  granular;  wiUi 
rfeavage  in  one  direction.  Translucent  H.=2-2-5.  G.  =  i-2«.  Plottner  obtuiued  (L  c.)  Si  65-7, 
B  WS,  with  much  m,  a  little  Mg  and  te. 

From  Bitin,  Bohemia. 

404D,  PoBTiiB  Measghini  £  Beclii  (Am.  J.  Sci.,  IL  sir.  G3).  OrthorUombitt  In  radiated 
masses;  cleavage  very  distinoi  parallel  to  a  rhombic  prism  of  120''.  1I.=5.  G.  =  2'4.  Lustra 
vitreoua.    Color  while.    Opaque, 

Comp. — If  the  protoxyds  ore  not  an  easentiol  port  of  the  compound,  the  mmeral  corresponds  to 
tberormulaStSi'+'/ft.     Anatysia  by  Bechi  (Am.  J.  Sd.,  IL  xIt.  1>3): 

fk         Si      Ag        Ca     Ka        It       A 
&812     27-50     4-87      178     0-18     010     192  =  100  43. 

Tields  water.  B.B.  intumeaoes  much  and  atTords  a  u 
evea  iu  tlie  cold,  and  gclatinizca.  From  the  gabbro  rosso 
of  Tuscany. 

40S.  SMECTITB-  Puller'a  Earth  pt ;  Terra  or  Oreta  Fullonum  pt, ;  Walktiion,  Walkcrde 
pt,  Gn-ro. ;  Terre  i  Foulon  pt  iV.  Smectit  ^reil&,  Uandb.,  344,  1S41.  Ualtbacit  ^rn'U,,  J. 
pr.  Ch.,  I.  SIO,  1837. 

Massive.    Clay-like. 

Very  soft.  G.=r9— 2'1.  Lustredull;  of  streak  sliining.  Color  tvliite, 
gray,  iind  various  Bhades  of  green  to  mountai ri -green  and  olive-green,  or 
brownish.  Streak  colorless.  Unctuous.  Does  not  adhere  to  tlie  tongue. 
Sot^ens  in  water. 
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V SLY,— Fuller's  Earth  includes  many  kinds  of  unctuous  clays,  j^ay  to  dark-pnreen  in  color,  and 
is  oiily  in  part  Breithaupt's  smectite.  Much  of  it  is  kaoliuite.  Matthacfte  is  described  as  occur- 
ring in  thin  laminie  or  scales,  and  sometimes  massive,  with  the  color  white  or  slightly  yellowish, 
and  thin  plates  translucent ;  the  original  is  from  basalt,  at  Steindorfel,  in  Lausilz ;  and  Beraun 
in  Bohemia  is  given  as  another  locality.  SmtcUU  is  a  mountain-green,  oil-groen,  and  grayish- 
green  clay,  from  Cilley  in  Lower  Styria. 

Comp. — 0.  ratio  for  II,  Si,  ^=  1  :  4  :  4  in  anal  1 ;  whence,  if  a  fourth  of  the  water  is  basic, 
(i^l+il'i3)iSi'H-4fri. 

The  chemical  species  characteristic  of  these  minerals  is  probably  the  same — a  silicate  of  alumina 
related  to  cimolito,  buc  containing  three  or  four  times  as  much  water. 

Analyses:  1,  Jordan  (Pogg.,  Ixxvii.  591);  2,  Klaproth  (Beitr.,  iv.  338) ;  3,  0.  Meissner  (I  c) : 

Si         Xl        3Pe     Mg     Ca       fi 

\.  QxWqy,  SmcdiU  61-21     12-25     2*07     4*89     213     2 7 '89  =100-44  Jordan. 

2.  Riegate,  FuUer's  E,     53*00     1000     9*75     1*25     o50     24m.(),  ^  ir.,  Na  CI  0-lO=98-GO  Klapr. 

3.  SteindOrfel,  i/oZ^^i.       5017     10*66    3*15     0*25    35-83=:  10006  Meissner. 

Pyr.,  etc. — B.B.  the  malthacito  is  infusible ;  but  the  smectite  and  the  Riegate  fuller's  earth, 
owing  to  the  impurities  present,  fuse  rather  easily.    Decomposed  by  muriatic  acid. 
Oba. — All  the  kinds  have  a  soapy  feel 

Rhodalite  Tfiomson  (Miu.,  i  354,  1836)  is  a  rose-red  mineral,  "  seeming  to  consist  of  a  congeries 
of  small  rectangular  prisms  with  square  prisms."  Earthy;  feel  soapy;  H.  =  20;  G.=20. 
Easily  scratched  and  polished  with  the  naiL     B.B.  not  altered. 

Composition,  according  to  Richardson  (L  c),  Si  55*9,  Xl  83,  Po  1 1  '4,  Mn  ir,,  Jkfg  0  6,  Ca  1  '1,  It  22*0 
=  99  3.  From  nodulcfl  in  amygdaloid,  in  Antrim,  northern  Ireland.  "It  appeared  to  have  been 
partially  acted  upon  by  the  rain  and  weather."  Portlock  states  that  the  mineral  contains  less 
iron  than  Thomson's  analysis  gives,  and  also  that  it  readily  fuses. 

406.  MONTMORILX-ONITE.  Salvelat,  Ann.  Ch.  Phys.,  IJl.  xxL  376,  1847.  Confolensit© 
J>ufr.,  Min.,  iii.  583,  1856.  Delanovit  Kenng.,  Jahrb.  G.  Reichs.,  iv.  633,  1853.  Delanouite 
Du/r.,  Miu.,  iiL  583,  1 856.  Stolpenit  (=Bole  of  Stolpen)  Kenng,^  Min.,  41,  1853.  Saponito  Nickles^ 
Ann.  Ch.  Phys ,  IIL  Ivi.  46, 1859= Pierre  a  savon  (Germ.  Bergseife)  de  Plombieres.  Steargillite 
Meillet,  Dcscl  Min.,  i  2<)5,  1862.     Erinite  Thomson,  Min.,  L  341,  1836. 

Massive,  clav-like. 

Very  soft  and  tender.  Lustre  feeble.  Color  white  or  grayish  to  rose- 
red,  and  bluish  ;  also  pistaehio-green.  Softens  in  water,  and  for  the  most 
part  does  not  adhere  to  the  tongue.     Unctuous. 

Y2ir,—{1)  MoniinoriUoniteS^  rose-red;  from  Montmori Hon,  Prance.  Confolensiie  is  paler  rose- 
red  ;  fr.  Confc^leus,  Dept.  of  Chaieute,  at  St.  Jeau-de-061e,  near  Thiviors.  Delanouite  is  similar  in 
color,  aud  is  fr.  Millac,  near  Xoutron,  BYance ;  stated  by  Kenngott  to  adhere  to  tEe  tongue. 

(2)  Stolpenite  is  a  clay  from  the  basalt  of  Stolpen.  Steargillite  is  white,  yellow,  and  pistachio- 
green,  subtranslucent,  insoluble  in  acids;  and  is  easily  cut  into  cakes  looking  like  soap  or  wax ; 
fr.  near  Virolot  on  the  Rochelle  railroad,  and  at  the  tunnel  of  Poitiers.  Saponite  of  Nickl^s  is  a 
soap-like  clay  from  tjio  granite  from  which  issues  one  of  the  hot  springs  of  Plombieres,  France, 
called  Soap  Spring. 

Erinite  is  a  yollovvish-red  clayey  mineral  from  the  Giant's  Causeway ;  G.=2'04;  opaque;  a 
little  resinous  in  lustre ;  unctuous;  B.B.  infusible  but  whitens.    Named  fiom  Erin  (Ireland). 

Comp.— Like  smectite,  but  containing  more  alumina.  0.  ratio  for  B,  Si,  A=l :  2^:  2^] 
whence  (;i  ^1  hi  A')  Si'+5  It.  Analyses:  1,  2,  Salvetat  aud  Damour  (1  c);  3,  Berthier  (^Tr.  d. 
Ess.  V.  seche,  i.  58);  4.  v.  Hauer  (Jahrb.  G.  Reichs.,  iv.  683);  6,  6,  Salvetat  (Ann.  Ch.  Phys.,  III. 
xxxi.  IH));  7,  Rammelsberg  (Pogg.,  xlvii.  180);  8,  Meillet  (L  c.);  9,  Nicklda  (L  c);  10,  Berthier; 
11,  Thomson  (1.  c): 

26-67=98  84  Salvetat 
2600= 99-84  Damour. 
28*0  =99-7  Berthier. 
24-05=98*78  Hauer. 
26  20,  Si  gel  0*96,  qt& 
1-04=99-46  Salvetat 


&i 

£1 

Pe 

% 

Ca 

Sa,& 

1. 

Montraorillon,  Mont 

(i)  49  40 

19-70 

0-80 

0-27 

1-50 

1-60 

2. 

i.                it 

(i)  50-04 

20-16 

0-68 

0-23 

1-46 

1-27 

3. 

Confolens,  Conf. 

49-5 

180 

2-1 

2-1 

4. 

Millac,  Belaiu 

50-65 

19*1 6 

Mn  4*40 

0-68 

5. 

St.  J.  de  Cole,  Con/, 

45-55 

22-60 

1-05 

0*30 

1-66 

0-10 

OXyOKN    COMPOfNDS. 

Si        XI         Pe        Mg      Co.   S»,K     tJ 

Ik  rnwa-rat  iE-lt  !4-00  1-3S         01)9       0'8»     0-93  26-70=99-.iS  SakeUt 

7.  Slo'penik  46-na  22-14        B*&0    a5-e6=v7-82   lUrom. 

M.  Stran/ilUle  IS'.lO  2S-30  ?B  I'il  Mn  !«      ITU  2VI}0=VS-9V  Meillet. 

1'.  l>lDniblerea,S)}xmifc40-<}|  I8-15         It.   Ag   fr,  CaS3*33    0-41  S7-<>I)  =  I0U  NickU's, 

ill.  ■'  "      Ut  !3-4         2-1 art-fi=fl8-»  Bertliier. 

i\.  EriaiU  iTOi  lB-«         0-3B        Ca  1-00    25-28,  Na  CI  0-9=99'M  T. 

Solvetnt  observes  that  csrlwunte  nt  eods  separates  a  little  gelatiDOUB  cili'^a,  and  Butphuric  acid 
foiue  quartz-silica — a  fact  of  great  inltrest  in  contuKtion  with  tlie  canhj'  lifdiaus  aluiii'iiioaa  aili- 
eoiuH  gpne  rally. 

Pyr.,  etc — B.B.  iuruBiblo,  eiccpting  the  slolpenite,  which  sfforda  a  ytllowieli  enamel,  prohablj 
owing  to  the  4  p.  c  of  lime  id  Uie  ststu  nf  silicate  (ircseiiC  as  impurity.  Moutmorillnnile  loses  3 
p.  c.  of  water  at  lOb'  C.,  and  dclanouite  M  p.  e  Thu  eayrailc  lust,  aceoriliug  to  Nickles,  22  p.  c. 
of  w«lor  in  djyair  at  IB*  C;  34-a  pL  c  8t  100°  C;  aod  Bl  p.  c.  at  rodneBa.  The  lo«3  oTtr  aul» 
phuric  acid  was  id  p.  & 

Smtrilc,  uccordiiig  to  Uie  austj'sis  of  Pelle^er  (p.  477),  would  bo  identical  Dearly  with  tlie  imOf 
eral  troai  Coufoliuia. 


Si  54-50        Si  27-23         te  0'26        fig  0-37        Ca  3-00        fl  14-2fi=98'B2. 

A  imu)miirs«  (Steiainark]  tmo  Strimbulj,  TransflTsoin,  aSbrdcd  Hiageoau  (Jabrb.  Uin.,  1836 
690): 

8i  52-40       Si  21-80       iSg  4-28       Ca  2'GO       £.  ^a  1-34       S  [1T-68]  =  100. 

It  IE,  probably,  JQiiging  from  the  msgnoaia  and  alkalies  present,  only  a  mixture. 


Foliated  plates,  sometiuieB  Iiexagoiml,  eumetimea  radiated.  Also  fibrous, 
or  Rs  a  velvety  coating  even  or  tutted.     Cleavage  easy  in  one  direction. 

II.  =  3— i,  when  in  solid  plates.  G.=3~3--lr,  t-ilocker;  !i-769,  Breith. ; 
2"76,  flialcoditc,  Brush.  Luatro  of  eleavago  surtaue  between  pearly  and 
vitreous,  souietimes  subinetallii;  or  brass-like.  Color  black,  greeiiish-lilack, 
yellowish-bronze,  and  green ish-bi-onze. 

Var. — (!)  Ordmary,  in  plates  or  massive. 

(2)  Chalaidile,  in  velvety  conticgs  of  brass-like  or  submetallic  lustre,  consistiag  of  minute  scales, 
which  are  llezible. 

Oomp.— 0.  ratio  for  ft  +  B,  fsi,  11^=3  :  6  :  2  nearly,  from  aual.  1  to  3;  whence  (fi',  H)  Si'-t-2  XL 
Brush's  BUalyaiB,  in  which  the  state  of  oiydation  of  the  iroD  was  determined,  gives  13  39  :  2415: 
8*18,  or  nearly  the  aniriB. 

Anolyausi  1,  Rammelsberg  (Pogg.,  zliii.  127);  2,  Siegert  (Ramm.,  Eth  Suppl,  ZMO,  Min.  Cb., 
880);  3,  L.  J.  Igelstriim  (J.  pr.  Ch.,  Itul  39B);  4,  G.  J.  Brush  (Am.  J,  Sei^  JL  iiy.  1U8J: 

Si  XI  Ve        fe  litg  Ca       K       fl 

1.  Obergnmd    (J)  45-86  6-84 36  60  1-78  0-19  0-75  B-63^98-75  Ramra. 

2.  Weilburg            4507  4  92    41-98     0-94  1-6J  8-47^u8a5  Siegert 

3.  Nordmark           45-61  500  37-70  30O  9-14=100-4.i  Igelstrom 

4.  VhtUcodiU      (3)45-29  362  2047     16-47  456  0-28  (r,  9-22=99-91  Brush. 

Brush  ascertained  the  identity  of  chalcodite  with  atilpnomelaiie  ;  Mallet  analyzed  it  (Aid.  J.  Sd, 
II.  ixiv.  U^t),  but,  as  ho  states,  he  had  too  httle  of  the  mineral  for  reliable  results. 

Pyr.,  Bte. — Yields  much  water.     B.B.  fuses  easily  »  s  black,  shining,  magnetic  globule.     With 

lUo  fluxes  gives  the  reactiona  for  iron.      Chalcodite  is  completely  decomposed  by  muriatic  add. 

Obs. — StilpDOnehine  occurs  at  Obcrgrund  and  elsewhere  in  Silesia,  with  calcite  and  qnart^ 

*  iutermiied  with  pyrito  and  iiianuetile.     Also  in  Moravia,  nuarBrokersdorf ;  noarStom- 

bed  of  limonite,  in  a  clay  ^late,  probably  of  the  Devonian  age.  and  ofteu  associnccd  with 

naguelitc,  and  cidcite ;  at  Frederic  mine  near  Weilburg,  Ilasaau,  iu  a  bed  of  iron  ore :  at 
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Pen  Mine,  Nonimark,  Sweden,  radiated  foliated  'with  actlDolite,  in  veins  sometimes  4  inclicjs  tliick 
ChalccKlite  occurs  at  the  Stcrlinj^  Iron  mine,  in  Antwerp,  JeflTerson  Co.,  N.  Y.,  coating  liemutite 
and  calcite,  and  sometimes  constituting  pseudomorphs,  havingthe  form  of  hollow  rectangular  tables; 
I  ho  yellow  variety  resembles  in  color  mosaic  gold. 

Named  StUpnomelane  from  (7riA»rvuv,  ahimng,  and  fii\a^^  black;  and  Clialcodite^  from  x**^**^*  brasi 
or  bronze. 


408.  CHLOROPAIf.  Bemhardi  d:  Brandes,  Schw.  J.,  xxxv.  29,  1822.  Unghwarit  Glock^r, 
Gnindr.,  1839,  537.  Nontronite  Bsrthier,  Ann.  Ch.  Phys.,  xxsvi.  22,  1827.  Pinguite  i?rei7A., 
Schw.  J.,  Iv  303,  1829.  Fettbol  FreMeben^  Mag.  Orykt  Sachsen,  v.  136.  Gramonite 
Kraniz,  Ges.  Nat.  Ileil-kundo,  Bonn,  March,  1857,  C.  Bergemann,  Jahrb.  Min.,  1857,  395. 

Compact  intissive,  Avith  an  opal-like  appearance ;  earthy. 

II.z=2*5— 4'5.  G.  =  1'727,  1*870,  earthy  varieties,  the  second  a  conclioi- 
dal  specimen ;  2*105,  Thomson,  a  Ceylon  chloropal.  Color  greenish -yellow 
and  pistachio-green.  Opaque — subtransUicent.  Fragile.  Fracture  con- 
choidal  and  splintery  to  eai-tli}'.  Feebly  adhering  to  the  tongue,  and 
nieairre  to  the  touch. 

Var. — Chhropai  has  the  above-mentioned  characters,  and  was  named  from  the  Hungarian 
mineral  occurring  at  Unghwar,  whence  Ulocker's  name  Unghwarito.  It  is  described  as  breaking 
mto  purallclopipeds,  having  opposite  magnetic  polarity  at  opposite  angles. 

Xonfronite  is  pale  straw-yellow  or  canary -yellow,  and  greenish,  with  an  unctuous  feel ;  flattens 
and  grows  lumpy  under  the  pestle,  and  is  polihhed  by  friction ;  from  Nontron,  Dept.  of  Dordogne, 
France. 

rifojuite  is  siskin  and  oil-green,  extremely  soft,  like  new-made  soap,  with  a  slightly  resinous 
lustre,  not  adhering  to  the  tongue ;  the  original  from  Wolkensteiu  in  Saxony. 

FetihoL  has  a  liver-brown  color,  a  slightly  greasy  lustre,  shining  streak,  couchoidal  fracture,  and 
G.  =  2-j4^.»,  Breith.,  and  is  from  Halsbriicke  near  Freiberg. 

Granienite  has  a  grass-green  color  (whence  the  name),  and  occurs  at  Menzenberg,  in  the  3ie« 
bentrebirge,  in  thin  fibrous  seams,  or  as  a  feather  of  delicate  lamellae;  H.=l  ;  G.=:1'87,  alter 
drying  at  212^  F. ;  lustre  and  feel  somewhat  greasy,  as  in  pinguite. 

Oomp.— A  hydra  ted  silicate  of  iron,  with  probably  the  general  formula  Pe  §i'4-4i  fi  ^Silica 
427,  sesquioxyd  of  iron  3S0,  water  19•:^=10<^;  or(Fe*,  Fe)  Bi3+4i  ti.  The  water  and  silica 
both  vary  much.  The  Hungarian  chloropal  occurs  mixed  with  opal,  and  graduates  into  it,  and 
this  accounts  for  the  high  silica  of  some  of  its  analyses. 

Analyses:  1,  2,  Bemhardi  &  Brandes  (1.  c);  3,  4,  Hiller  (Jahresb.,  1857,  671);  5,  Thom- 
son (Mill.,  i.  404);  rt,  v.  Haucr  (Bor.  Ak.  Wien,  xii.  161,  1854);  7,  Berthier  (Ann.  Ch.  Phys., 
XXXV.  S)Z);  8,  Dufrenoy  (Ann.  d.  M.,  III.  iii.  39:0;  9,  Jacquelin  (Ann.  Ch.  Phys.,  xlvi  101);  10, 
Biewend  (J.  pr.  Ch.,  xi.  162);  11,  12,  Mehncr  (J.  pr.  Ch.,  xlix.  382):  13,  H.  Miiller,  14,  E.  Uri- 
coechea  (this  Min.,  1854,  337);  15,  Kersten  (Schw.  J.,  Ixvi.  9);  16,  Bergemann  (L  c.);  17,  Kers- 
ten  (Schw.  J.,  Ixvi.  31); 

-      -  fl      ^ 

18=100  Bemhardi  &  Brandes. 
200  »=99-75  Bemhardi  &  Brandes. 

8-8 =99-8  Hiller. 
26-1 =99-9  Hiller. 
1 8-00=  100-24  Thomson. 
19-78,  Oa  1-77  =  100  Hauer. 
18-7,  clay  1  •2=98*6  Berthier. 
23-00=100-20  Dufrenoy. 
18-63,  Oa  0-19,  Ou  0  9=100-3  J. 
21-56  Biewend. 

21-82,  i^e  2-26,  Ca  1-11=100-48  Meha 
20-38=102-91  Mehuer. 
10*00=100  Miiller. 

9-79=100  Uricoechea. 
25*10,  ]^e  610,  Mn  015=100  Kerst 
23-36,  t^  2-80,  An  0-67,  Ca  0-56,  l*v  1-14 

=  100  Bergemanu 
24*50=97-41  Kersten. 


#■ 

§i 

Pe 

%1 

Mg 

1. 

Unghwar,  compact 

46 

33 

1 

2 

2. 

"          earthy 

45*00 

3200 

0-75 

2  00 

3. 

Steinberg,  comp. 

71-6 

16-3 

21 

1-5 

4. 

"         earthy 

397 

28-0 

3-7 

24 

5. 

Ceylon 

53*00 

26-04 

1-80 

1-40 

6. 

UiL'jhwante               (^] 

)  57-76  f^e 

)  20-86 

— .. 

i  . 

Nontron,  Konironiie 

44*0 

290 

3-6 

2-1 

8. 

\  illefrance,       *' 

40*68 

30-19 

3*96 

2  37 

V. 

Montmort,         " 

41  31 

35*09 

3-31 

10. 

xVndreasberg,    " 

41-10 

37-30 

— — 

11. 

gnh 

40*50 

33-71 

1-09 

— 

VI. 

bk. 

46*21 

30-32 

tr. 

lo. 

Tir?chenreuth,  Nontr. 

47-1 

35-75 

7-15 

ir. 

14. 

n                      u 

47-69 

42-49 

0-13* 

15. 

"Wolfenst^in,  Pinguite 

86-90 

29-50 

1-80 

0-45 

16. 

Gramenite 

38-39 

25-46 

6-87 

0-76 

17. 

Feiibol 

46-40 

23-60 

3*01 

*  With  B<yoi« 

potMh. 

Ibis  cbemlst  regards  the  chloropnl  as  a  mixture  or  Pe  !^i>+  3  Tl  und  epat;  and  he  writM  tbr 
■am?  ronnula  (br  uoatroDlte  and  pin^lte. 

Pyr.,  etc. — Yields  n-ntrr.  B.B,  brusible.  but  tuniE  black  nnd  booomw  nMgBeti&  With  tba 
B\ix&>  gives  rwtctiona  for  iron.  Clilornpal  in  partially  <lecoiiipif!)i!d  by  miulatio  add;  piDguite  if 
ooinplfllcly  di'coaiposod,  with  aepariiitoo  of  pulyflnileol  silica,  while  nonlronfte  geUtwizes  with 
muriutio  ncid. 

Obh— I,ocalitioa  nre  mentioned  above.  The  locality  of  fAfarvpoJ  at  Meanaer  Steinberg  (aaal,  3 
is  ncnr  (luItingHn ;  pinguift  occurs  also  at  Sloroberg  in  Sloravia. 

Nunteil  ii-onj  x''"!""''!  !f  a™,  and  opai. 

Ctiloropal  alflo  ocoiirs  ( Church,  Cbcm.  News,  ISSC,  ii.  Tl)  in  a  cliina-atone  qoanr,  near  the  old 
tin  miue  Viiowti  as  CarolaEc,  not  mr  Itom  St.  AuEleli,  In  Cornwall,  ussodeted  with  Quor ;  it  ia  the 
vatiety  whioU  has  been  named  gramenile. 

409.  aLAUCONITE.    Glaukonit  ZTe/cntnn,  Dautacb.  gcoL  dargoet,  t.  filO,  1818,  (Hceitr, 

Handb,  832,  l8:iL  Grunerdo  pt  Cerm.  Green  Earth  pL  Torre  vette  pt  «■.  Qilore- 
iphfineril  JmOKk,  Jabrb,  Mill.,  "08,  18BS. 

AmorplioHB,  and  resembling  eartliy  chlorite.  Either  in  cavities  in  rocks, 
or  looaely  granular  massive. 

II.=3.     G.=2'2— 2-4.     Lii&tre  dull,  or  glisteiiinjt.     Color  olive-green, 

blaekiiih -green,  yellow i^h-groeii,  griiyie!]i-gret.'n.     Opfi^ue. 

Oomp.,  Tar. — EaaaDtiaDj  ■  hydrous  silioote  of  iron  and  potash ;  but  the  material  it  moatljr,  if 
not  alwiyg,  •  ndxnuev  and  ooneeqoentlr  TarlM  mneh  In  compoaition.  In  most  of  the  analyiea 
Uie  slate  of  oxydation  of  Uie  iron  was  not  detannlned.  HaushoTei;  who  ezamincd  tbia  point, 
rirea  aa  the  moat  oommon  oxjgeo  ratio  for  R,  ft,  ^i,  A,  I  ;  8  ;  9  :  3,  and  writes  the  formula 
BSi-t-  fi  Sl*-l-3  a={ir  ft=t  to+i  t,  and  B=t  Pe-I-  i  SI)  Silica  49:1,  alumina  38,  aeaqutoxyd  of 
htm  12'7,  protozyd  of  bton  6-3,  petaah  83,  water  9lL  Tbe  ratio  Is  that  of  e  homblonde,  and 
evpecftllf  acciite,  excepting  the  water  and  the  iweaenoe  of  potash  )u  plaoe  of  aoda,  this  ratio 
betwora  the  basoa  and  silica  being  I  :  2^.     Differa  from  celadonil«  iii  being  decomposed  hj 

The  kinds  of  gtaueonite  are: 

1.  Green  earth  of  cavities  in  eruptive  rocka :  to  which  the  ctUorophanerile  of  G.  Jcnach  may 
perhaps  be  added. 

2,  Green  groins  of  sand  beds  or  rocks,  as  of  the  green  sand  of  the  chalk  formation,  nirely  found 
In  limestonOH ;  called  glauconile  (in  allusion  to  the  green  color).  U.^2;  G,~^'2U-~2'3J;  color 
olive^frcen  to  ycllowish-greou. 

Anaiyaea:  I,  DelesselBib.  Univ.  Gen.  1S4S,  June,  IOC);  2,  3,  Waltershauaen(Vulk.  Gest.,  SOI); 
4.  G  JonEschd.  c.)[  5  S.  L.  Dana  (Ililchcock's  Q.  R.  Mass.,  93,  18+1);  6-8,  Rogers  (G.  Kcp 
N.  J.,  aOI-304)t  H,  STshcr  (Am.  J.  Sci.,  II.  ij.  fl:!);  10,  Berthier (Ann.  d.  M.,  liii.i;  11,  D.  H. 
von  Declien (Verb.  naL  Ver.  Bonn,  1855,  nu);  12.  W.  van  der  .Marclc  (ib.,  1865,  -JGS);  13-15 
Uailet  (Am.  .1.  ScL,  IL  uiii.  161);  16-18,  T.  3.  Hunt  iRep.  G.  Can.,  ISSX,  4S(>_t88);  19,  »P 
Berthier;  21-27,  Ilaushofer  (J.  pr.  Ch.,  xcvii.  3.13);  28,  id.  (ib.,  ciL  38);  29,  II.  WurU  tiro.  .T 
3d.,  II.  I.  326): 

1.  IVom  empiice  rocJw. 

Si        XI      Fe     fe      Mg    Co    S'n       fe  ll 

1.  Mt.  Baldo  61-25    1-25  20  T2  598 ]".I3     621  C-4B  =  100  Dolease, 

2.  Beniliord,Ioerd  62'04     4'93  26-54  4  2B  1-38 li-03  619  =  99-37  Waltersh. 

3.  EakiBord,      "  00-09     6-28  l6-;2  4  96  0-09  2-51     504  4'44=98-13  Wallerah. 

i.    Clihrvphaaaile  59-4     undel. 123  nruUhrminid  6-7  Jeiffiscb. 

2.   GtaiuxnUe,  from  stdimenlary  btds ;  or.  rarely.,  from  limestone  a(ra/a. 

G,  Gay  Head,  Mass.       56-70  13-32  20  10  I-I8  1-B2   =99-92  Dana. 

^'  "^vJ^ialSvu  NJ  f*^'^'*    ^'^^  "'^^   *^-     '^■'"     8-40=99-47  Rogers. 

:.  SculltOH  a,  n!  J.        61-60    e-40 34-30    (r.     906    T10=89-86  Bogerj. 
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8. 

0. 
10. 

J.^ 
IX 

\4. 

if). 
J  6. 

n. 

iS. 
19. 
2«». 
•Jl. 
22. 
23. 
•-•1. 
25. 
26. 
27. 
28. 

29. 


Si 
Poke  Hill,  K    .^ 

Burlin-t.  Co.,N.J.  f  ^ '  ^'^ 
S.  E.  of  Phil,  in  N.  J.  53-20 
Geritiany  5i'l 

Esscii,  Weotph.         58- 1 7 
Werl,  Westph.  53 -46 

Coal  Bluff,  Ala.     (i)  57-56 

58-91'' 


4t 


(( 


Gainft-svillo,  Ala. 

New  Jersey 

Orleans  Id.,  Can. 

Red  Bird,  Miss. 

Havre 

(tlari? 

Kressenberg 

Rodiuj^ 
it 

Benedictbeucm 
Ortenburg 
Sorg 

Bayreutli 
Havre,  Franco 


R.   68-74« 
50-7O 
50-7 
46-58 
49-7 
5-2  3 
49  5 
5<r2 

(3)  4«-4 
47-6 
48-99 
60-8 

(1)49-1 
50-62 


^1 

6-50 

3-85 
62 
10-09 
5-00 
656 
6-48 

4-71 

8-03 
19-8 
11-45 

6-9 

56 

3-2 

1-5 

7-1 

4-2 

f.-4 

67 

7  05 

3-80 

*■ 


Fe 


22-2 
28  1 
2«»-07 
21-6 
25-8 
21-8 
•^3  6 
2 1  03 


te 

22-14 

24-15 

2l'l 

18-75 

21-78 

20-18 

19-24 

2 1  06 
22-50 

8-6 
20-61 
19-5 
230 
6-8 
42 
3-8 
8-0 
4-8 
31 
8-25 
6-02 


ilg    Ca    Sa      ft        ft 

12-96     7-50=99-85  Rogers. 


1-10 

4-3 

337 

6-21 
1-70 
0-87 

1-48 
2-16 
3-7 
1-27 


1-73  1-60 


1-04 

0-71    

0-92    

Ml  0-75 

0-5 

2  49  0-98 


4-9 


1-4 

tr. 

4-2 


2  4 
0-78 
ir. 


6-36 
6-0 
3  37 

8-79 
4-88 
4-58 

3-26 
5-80 
8-2 
696 
10-6 
3-0 
8-0 
G-9 
6-75 
4-6 
518 
3-1 
5-75 
714 


Shrewsb'y,  N.  J.  (^)  48-03  33*94 

*  11*85  p.  c.  of  Si  O  insol.  Id  carb  soda. 


130 5-66 

^  28-8»p.cofSIO*In8ol 


10-12=  101  12  Fisher. 
10-0  Berthier. 

6-25=100  Dechen. 
[4-7G]=100Marck. 

8-17  =  H«»-04  Mallett. 

8-17,  pyrites  1-16=99-42 

Mallet 

9-79=99-96,  Fe  tr.  Mali 

8-95=100  Hunt 

8-5  =  100  Hunt. 
-9-66=100  Hunt 
120=98-7  Berthicr. 

8-5 =98-3  Borthier. 

9-5=99-2  Haushofer. 

8-6=98-5  Haushofer. 
12-75=9>-87  Haushofer. 
14-7=99-5  Haushofer. 

8-98=  1 00-98  Haushofer. 

9-8=99-5  Uaushofer. 
101  =  9«-85  Haushofer. 

9-14,  Mg,  Oa,  C  111  = 
99  86  Haushofer. 
11-50=99-93  Wurlz. 

,  In  carb.  soda. 


Anal  3,  G.=2-166;  13,  G.  =  2-297  ;  15,  G.=2-349;  16,  17,  fr.  Lower  Silurum  rocks  of  the 
Quebec  Group;  18,  fr.  Lower  Magnesian  Limestone,  Lower  Silurian;  21-25,  28,  29,  Cretaceous j 
20.  Jurassic;  27,  Triassic  (Muschelkalk).    In  29,  481  out  of  the  11'50  ft  called  hygroscopic. 

Pyr.,  etc. — Yields  wati^r.  Fuses  easily  to  a  dark  magnetic  glass.  Some  varieties  are  entirely 
decomposed  by  muriatic  acid,  while  others  are  not  appreciably  attacked. 

A  green  calcite  from  Central  India  contains  a  skeleton  of  glauconite — separable  by  acids— 
constituting  about  14  p.  c  of  the  whole,  which  afforded  S.  Huughtou,  on  analysis  (Phil  Mag.,  IV. 
xvii.  6),  Si  54-59,  Al  4*74,  Fo  2284,  Mg  4*90,  Ca  094,  ft  and  loss  1199.  He  names  the  rock, 
v/hich  is  a  mixture  of  calcite  and  glauconite,  Hisloplte,  An  analysis  by  Haushofer  of  a  glauoonitic 
limestone  (muschelkalk)  from  Wiirzburg  is  given  in  J.  pr.  Ch.,  xcix.  237. 

The  glauconite  grains  arc  moat  abundant  in  the  "green  sand"  of  the  chalk  formation,  some- 
times constituting  75  to  9o  p.  c.  of  the  whole.  They  are  often  casts  of  the  shells  of  Rhizopods. 
The  material  lias  alio  been  found  in  Silurian  rocks,  and  beds  of  other  geological  periods,  and  even 
in  the  aiiells  of  recent  Rhizopods,  and  in  fragments  o^  coral  obiaiued  in  deep  sea  soundings  (Am. 
J.  8ci.,  H.  xxii.  281).  The  glauconite  of  the  Silurian,  analyzed  hy  Hunt,  contains  less  iron  and 
more  alumina  than  that  of  the  chalk  formation. 

Tiio  lollowiiiv:  are  analyses  of  material  usually  called  "g^een  earth."  It  occurs  often  in  the 
form  ol  pseudomorphs ;  that  of  Fassa  having  the  form  of  pyroxene;  of  Framont,  lining  pyroxene 
crystals  and  iilling  cavities  amoig  thom,  as  if  a  result  of  theur  alteration,  l,  2,  Rammelsberg 
(Miu.  Ch.,  489);  3,  Dolcsse  (Ann.  d.  M.,  IV.  iv.  351): 

^^a    i^       ft. 

5-52      9-82  Rammelsberg. 
4-41       4-24,  Ca  C  15-26  Rammelsberg. 
0-69  "3*14  7-16,  An  0-80=9926  Delesse. 


§i 

Xl 

Fe      tQ     Mg 

Ca 

1.  Fassa,  pseud. 

2.  *• 

8.  Framont 

45-87 
39-48 
43-50 

11-18 
10-81 
16-61 

24-63        0-28 
8-94  15-66  1-70 
8-88  11-83  6-6tS 

1-50 

410.  CELADONITE.  Torre  verte  de  Verono  de  Lisle,  Crist,  ii.  502,  1783.  Griinerde  Hoffm.^ 
Bergm.  J.,  5!  9,  1788.  Green  Earth  pt;  Green  Earth  of  Verona.  Seladonit  Clock.,  Syn.,  10»>, 
1847.     Celadonite  Dr. 

Earthy  or  in  minute  scales,  forming  nodules  or  filling  cavities  in  erujH 
live  n»cks.  Very  soft.  Color  deep  olive-green,  celandine-green,  apple-green. 
Feel  more  or  less  greasy. 


Oomp.— AnslTEiE  tij  Elaproth  (Bcitr.,  iv.  SflS) : 

Mt.  Baldo        i^\  US        Pe  33        fig  a         fi  10        ft  «=5-J. 

Pyi-T  etc, — Acpording  lo  KInprotli,  pud  uleo  later,  von  Kobcll,  noi  acted  on  hy  lUjrLii  ;  add. 

Ob». — From  cnvitlts  b  nnififclaloid  at  Mu  Bsldo  near  Teronii. 

Named  \a  nJlusion  to  llie  onlioary  polor  of  llio  mintrnl,  eebidon^fen,  wniivalcnt  in  Ifreneh  tt 
soB-preen  (written  Sdailan  in  OfltTnan),  for  which  term  the  Engligh  aubalituleil  alandinv-grfen.* 
Celiidou  is  the  name  of  one  of  the  duiractora  in  a  French  romance  by  d'tJrR',  entitli")  AstrA, 
jjiibliplii-d  ill  I  CIO.  He  was  n  wrali  yenlmit  lover  of  insipid  tenderness,  and  liienee  th»  oppUi-a- 
tlon  t«  the  nhove  Tnriety  nt  gri-eu.  D'Crfe  \«jrrowod  the  nanie  from  Ovid ;  it  coaiea  wrijfiuuliy 
ttttmniiiiim,  bitnung. 


n.  ITNISILICATES. 

411.  SBRPENTtNB.  'O^frnf  pt  Diowjir.,  v,  IGl.  Ophiton  pt  TOruv.,  Flin.  Ophi-JB,  3er- 
peatiiria,  A-jric,  Fosh,,  S'll.  309.  154S.  Murmor  SerpeDtioum,  U.  Zebliriuni,  SerpenxtCTti  Qor- 
laaiiicc,  Lupis  Sorpentaiua,  B.  de  Bool,  1B3B,  pp.  602,  601.  Telifslen  pt.,  Ollaria  pt,  llarnjor 
Serpen liniim,  M.  Zubliionso,  Lapia  Colubrinus,  Wali.,  13S,  174T,  Serpentine  FY.  TH.  Wall., 
1753.     &.-rpaQtin,  Kiblitier  S.,  CVoitW.,  78,  nsa. 

Ortiinrliomhic  t  In  diBtinct  crystals,  bnt  only  ns  pseudomorphs.  Some- 
times foliated,  iuIJa  rarely  aei>ai-al*)le ;  also  deiicalely  fibrons,  the  fibres  often 
eaeily  separable,  and  eitlier  flexible  or  brittle.  Usually  massive,  fine  gran- 
nlftr  to  impalpable  op  cryptocryatftlline ;  also  slaty. 

H.=2-5— 4,  rarely  5-5.  G.=2-5— 265;  aomo  fibronsvarieties  2-3-2-3  j 
retinalite,  2'36— 2'55.  Lustre  siibresinons  to  greasy,  pearly,  earthy  ;  rosin- 
like,  Of  wax-like;  ueiially  feeble.  Color  leek-gi-een,  blackisli-green ;  oil 
und  fliflkin-green ;  brownish-red,  browniBh-yellow  ;  none  bright;  eometimea 
tieorly  while.  On  e.xposiire,  often  becoming  yellowish-gray,  t^treiik  Mbite, 
slightly  shining.  Transhicent — opaque.  Feel  smooth,  sometimes  groasy. 
Fractnre  conchoidal  or  splintery.  Polarization  in  crystalrf,  none,  or  only 
irregular  colors,  as  in  amorphous  orcryptocrystalline  substances;  nRially 
apparent  in  laminated  and  fibrous  varieties,  with  the  bisectri.x  negative 
and  nonnal  to  the  plane  of  lamination  or  to  that  of  the  fibi-ona  strnctnre. 

V"r.— Many  unKogtained  species  have  been  made  out  of  serpentine,  differing  in  stTMotiira 
(maSBive,  eletj,  foliated,  fibrous),  or,  as  supposed,  in  chen:)lcal  composition;  ami  these  now,  is 
part,  stand  as  varieUes.  alocf;  with  gome  others  based  on  variations  in  texture,  hardness,  cic, 

A.  MASSn-B.  ( I )  Ordinary  nuusivr.  {a)  Precvma  at  Xoblt  StrpMliru  (Edler  Serpentio  Gt.rm.) 
la  of  a  rich  oil-green  color,  of  pale  or  dark  shades,  and  transhicent  even  when  in  tliick  pieces ;  and 
(b)  Common  SerpenlitK,  when  of  dark  shndea  of  oolor,  and  anbtransluecut.  The  funDcr  lias  ■ 
hardness  of  S'S— :t ;  tlie  lutCer  oiten  of  4  or  beyond,  owing  to  impurities. 

2.  hetmoiia.  Helmalile  Thomson  (Mio.,  i  201,  ISHG)  ia  raaasivo  ecrpenlino,  having  honcy-Tel- 
low  lo  light  oil-grecn  colors,  and  waiy  or  resin-like  lustre  and  aspect  il.=:i'i;  G.  =  2  47— 2-S2, 
Grenville,  Hunt  -'SG — ^'^B,  Calumet  Id.,  Hunt  It  much  resenibles  deweylito.  It  aflbrda,  on 
analyslB,  3  p.  c  more  of  water  tliuo  ordinary  serpentine ;  and  it  is  probublc  that  the  mineral  is  « 
mixture  of  serpentine  and  deweylito.  Named  from  >iri»n,  resin,  and  from  specimens  ottaiued 
at  Grenville.  C.  W.  ro'ftmwen'teKcnngottfMin.  Forsch.,  185S-67,  7I|  is  the  same,  though  brown 
to  grccuish-bhick  in  color.     H.^3-5;  0.  =  i-4.i.    From  the  Fleinis  valley,  Tyrol. 

:(,  Porcellatinia;  Porcellophite.    The  "meerschaum"  of  Taberg  i  Sal.i  is  a  soft  earlhy  s^rpta- 
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tine,  resembling'  mcerschaura  in  external  appearonce  (Berlin,  Ak.  H.  Stockh.,  1 840).  Tins  variety 
is  sometimes  very  soft  wlien  first  taken  out.  A  variety  resembling  compact  litliomarge  ocvura 
al  Middletown,  Delaware  Co..  Pa.  (anaL  37).  It  has  a  smootli,  porcelain-like  fracture;  H.  =  3-5  . 
G.=2-48. 

4.  BoweniU  Dana  (Min.,  265,  1850,  Nephrite  Bowen^  Am.  J.  Soi.,  v.  346,  1822)  is  massive,  ot 
very  fine  granular  texture,  and  much  resembles  nephrite,  and  was  long  so  called.  It  is  apple- 
green  or  proouish-white  iu  color;  G.  =  2'.')94 — 2*787,  Bowen;  and  it  lia:*  the  unusual  hardness  5*5 
— 6.  wliioli  is  some  evidence  that  this  variety  may  be  a  good  species,  although  proved  by  Smith 
&  Brush  to  be  identical  with  serpentine  in  composition.     From  Smithfleld,  R.  I. 

B.  Lamellar. 

r>.  Antiijoriie  Schweizer  (Pogg,  xlix.  595,  1840)  is  thin  lamellar  in  structure,  easily  separating 
into  transhicent  or  subtransparent  folia;  H.  =  2*5  ;  G.  =  2*622;  color  brownish-green  by  reflected 
light  and  leek-green  by  transmitted;  feel  smooth,  but  not  greasy.  Polarizes  light,  according  to 
llaidiu;^t  r.     Named  from  the  locality,  Antigorio  valley.  Piedmont 

t).  \\'<l!iariisiUi  Shepard  (Am.  J.  Sci.,  II.  vi.  249,  1848)  is  a  lamellar  impure  serpentine,  of  apple- 
^ecn  color,  with  H.  =4*5  and  G.=t2-69 — 2V)4,  from  Texas,  Pa.  Does  not  doubly  refract,  DescL 
Graduutes  into  a  massive  granular  variety. 

C.  Thin  Folia tkd. 

7.  MnnuolUe  Nuttall  (Am.  J.  Sci.,  iv.  19,  1822,  but  shown  to  be  a  variety  of  serpentine  by 
Vanuxem,  J.  Acad.  Sci.  Philad.,  iii.  133,  1823)  is  thin  foliated;  the  laminae  brittle  but  easily 
sopar.ible.  yet  graduating  into  a  variety  in  which  they  are  not  separable  (which  variety  has 
sometimes  been  called  in  the  United  States  kerolitf.).  G.=2*41  ;  lustre  pearly;  colors  green- 
ish-white, bluishwhite,  to  pale  asparagus-green.  From  Uoboken,  N.  J.  Folia  from  Iloboken 
without  polarization,  according  to  Websky ;  feebly  polarizing,  according  to  Dcscloizeaux. 

8.  T/itrino]>hylliU:  A.  Nordenskiold  (Beskrifn.  Fin.  Min.,  160,  1855,  Hermann,  J.  pr.  Ch.,  Ixxiii 
21'^).  Occurs  in  small  scaly  crystals  aggregated  into  masses,  with  an  amorphous  steatite-like 
Vjaso,  B.B.  crystals  exfoliate  like  vermiculite  or  pyrophylHte.  H.  =  2*6;  G.=2"6l,  Nord. ;  2*56, 
Herm.  Lustre  of  cleavajre  surface  pearly ;  color  light  brown  to  silver- white  and  yellowish-brown. 
Optically  biaxial;  the  axial  angle  22'  20';  bisectrix  negative,  normal  to  plane  of  cleavage,  Miller. 
From  llopansuo,  Finland. 

D.   FiDBOUS. 

9.  Chrysotile  v.  Kobell  (J.  pr.  Ch.,  ii.  297,  1834,  xxx.  467,  1843;  Schillemder  Asbest ;  Ami- 
anthus pL)  is  dehcately  fibrous,  the  fibres  usually  flexible  and  easily  separating;  lustre  silky, 
or  silky  metallic;  color  greenish- white,  green,  olive-green,  yellow,  and  brownish;  G.=2'219, 
Often  constitutes  seams  in  serpentine.  It  includes  most  of  the  silky  amianthus  of  serpentine 
rocks.     The  original  chrysotile  was  from  Reichensteiu. 

1(J.  PicroliUi  llausmann  (Moll's  Kfem.,  iv.  401,  1^08)  is  columnar,  but  fibres  or  columns  not 
easily  flexible,  and  often  not  easily  separable,  or  affording  only  a  long  splintery  fracture ;  color 
dark  green  to  mountain-green,  greenish,  gray,  and  brown.  The  original  was  from  Taberg, 
Sweden. 

MfJaxHe  Breithaupt  (Char.,  1 13,  326,  1832)  is  picrolite,  consisting  of  separable  but  brittle  columns, 
of  a  gre(  nish-white  color,  and  weak  pearly  lustre ;  H.=2— 2*5 ;  G.  =  2*52.  From  Schwarzenberg. 
Passes  into  a  laminated  varietv. 

Ba'tiiiioritt  Tiiomson  (Phil.  Mag.,  xxii.  191,  1843)  is  picrolite  from  Bare  Hills,  Md.,  of  a  grayiflh* 
green  color;  silky  lustre,  opaque,  or  subtranslucent,  with  H.=2'6— 3. 

E.  C'UiSTALLiZKD  Serpextine.  The  observed  crystals  are  all  pseudomorphs.  The  most  com- 
mon have  the  form  of  chrysolite,  and  the  annexed  figure  represents  one 
of  this  kind.  Rose  has  observed  some  crystals  which  were  still  partly 
chrj'solite.  Delesse  states  that  the  serpentine  of  Odcm  graduates  into 
feldspar,  and  apjx'ars  to  have  been  derived  from  the  alteration  of  that 
mineral.  Other  kinds  are  pseudomorphs  after  pyroxene,  amphibole, 
spinel,  chondrodite,  garnet,  phlogopite,  sphene,  and  chromic  iron. 
Even  the  tblinted  and  fibrous  kinds  may  be  partly  pseudomorphous.  If 
marino'it'::  or  th^nncrphyllite  is  truly  crystallized  serpentine,  as  seems 
probable,  the  crystallization  of  the  species  is  actually  micaceotis.  like 
that  of  chlorite  and  talc. 

F.  Serpentine  Rocks.  Serpentine  often  constitutes  rock-masses. 
It  IrequLiitly  occurs  mixed  with  more  or  less  of  dolomite,  magnesite,  or 
calcito,  making  a  rock  of  cloude<l  green,  sometimes  veined  with  white 
or  pale  green,  called  verd-aniiqnt,  or  ophiolite.  Ophiolite  is  styled  by 
Hunt  { I )  dohmitic,  (2)  magnesittc,  or  (3)  calcitic,  according  as  the  ser- 
pentine is  mixed  with  dolomite,  magnesite,  or  calcite.  Serpentine  rock 
is  sometimes  mottled  with  red,  or  has  something  of  the  aspect  of  a  red 
porphyry ;  the  reddish  portions  containing  an  unusual  amount  of  oxyd 
of  iron.    Any  serpentine  rock  cut  into  slabs  and  polished,  is  called  serpsnUne  marble, 
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Oomp. — 0.  ralio  for  Sig.  Si,  !t=3  ;  *  r  2,  eorreapondiajf  to  2  Si,  3  Jig,  i  tI  =  SiIi™  44'M,  mig- 
iitila  42'97.  water  12  88.  Fonnula,  as  comnionl/ writicB,  2  SigSi+Mg  tl\  But  db  ehrjBolite  ii 
GAjwdaUy  lialile  to  thi:  rhBoge  In  Eerpentine,  and  chcTSoliti)  ii  s  unut-licaU.  sstl  tlic  i^hsiige  conuatl 
ia  a  lo&a  or  Bome  lllg,  uid  the  addition  of  water,  it  is  probable  that  part  of  the  wat«T  takea  tfia 
pluoe  of  the  lout  Mg,  so  that  the  fniDeral  is  esaentiaUj  ahydrated  dirjBoliU;of  the  foriDulal}  Mg+ 
i  Q|'  t3i-t-|  C  The  telstion  in  0.  rstio  to  kaolinite  BDd  piniin  eorresponds  with  this  view  of  Iba 
roniiDla. 

AnidfaeH:  A.  Maxiire  Serprniint.  I,  Hartwall  (JahreBb,.  ix.  204);  2,  Sdieerer  (Fogg.,  tniii, 
RSS);  i.  nermann  (J.  pr.  Ch..  iiiiL  4e»):  i,  Genth  (Am.  J.  ticL.  II.  xuiiL  l'OII;  G,  Eeraten  (JI 
pr.  Ch.,  ixKTii.  161);  G,  Hiaiitg«r  (AfhandL,  iv.  34.1):  7,  lijchnell  (Ak.  U.btodih.,  liJi.  Hi); 
6.  Jordim.  9,  Uarchaad  (J.  pr.  Ch.,  xxxiL  4ttBi;  IC,  Uoanudor  (Ale.  H.  Stuvkli..  IBzG,  S3I);  II, 
L^ehuell  a  c);  13,  IS,  H,  Schveixer  (J.  pr.  Ch.,  izili  378);  10,  B«nghLon  (PhiL  Uag.,  IT.  %. 
SU);  lG,LychDea(L  c)-,  17,  G.  W.  Hullinark  (J.  pr.  Cb.,  Ixiix.  878);  IS,  A.  E.  A rpp«  (Act  Son. 
Fenn.,  vL,  and  Terh.  Mid.  St.  PeL,  ItXil,  1491;  la,  2I>,  Hsugbtt-n  (1.  c.);  SI,  t.  Mcrz  (Nat.  G«i. 
Zurich.  IMl);  22,  Vaniiiain(J.  AcSci.  Phiiad.iii.  I»3)^  2  ^  Lvchnell  (L  O.)  |  S4-2?,  T.  S.  Ilunt 
(Kep.  a.  Can.,  Ig&l,  1BB7,  1863);  X8,  tS,  a  T.  Jsi^aon  (Pmc'Boil.  Soc  X.  Hist.,  I8&61|  30, 
Shariries  (Aiu.  J.  Sd.,  II.  riii.  aT2);  31-83,  T.  S.  Hunt  (L  c.l;  34,  E.  A.  MBniee  (priv.  ooutrib.); 
S.%  (Ellacher  (Jabrb.  G.  Rcichs,  IBfi7,  3GS];  36,  Smith  k.  Bniah  (Am.  J.  ScL,  IL  xt.  112);  87, 
B.  S.  Burton  (priv.  oontrib.). 

B.  Lamdlar  Serpmtiae.  88,  Brush  (Am.  J.  ScL,  II.  xxiv.  128);  39,  Stockar-EschGr  (Kenng. 
Uobcrt,  'S6-'67,  72);  40,  H.  v.  Gihn  (Bar.  Ak.  Wien,  iiiT.  237);  4l,IwaortJahresb,xiv,344); 
42,  43,  Schweiierll-c);  44,  t.  Mcrz|l.  h);  ii.  40,  Smith  A  Brush  (An.  J.  Sd.,  U.  XV.  212);  47, 
UermniiD  (J.  pr.  Ch.,  liiL  31);  48,  Delesae  (Ann.  d.  U..  IV.  xir.  IS). 

C.  Thia-Jblialtd  SapBiHiuL  49,  Garrett  (this  Uio.,  18110,  ilD-J);  BO,  LjdineD  (1.  c) ;  51,  Shepard 
(Min.,  L  292,  I83fi):  62,  53,  Tanuxem  (J,  Acad-  Sd.  Philad,,  iii.  133);  64,  HermBun  (J.  pr.  Ol, 
lIvL  230);  Gfi,  Arppe  (AnaL  fiuBka  Min..  27);  Gn,  Hermana  (J.  pr.  Ch.,  IxziiL  tiUJ;  57.  North- 
Cote  (PliiL  Mag,  IV.  xvi.  263,  J.  pr.  OK  Ixzri.  ■H'i). 

D.  librom  or  colamfuir  i-iin'ibei.  5H,  Stromejrcr  (Untcra^  S6B);  69,  List  (Ann.  Ch.  Pharm., 
IxxiT.  241);  60,  Lj-ulinKil  (L  o.);  .il,  aamtaplsborg  (3d  SuppL,  101);  82,  Brevrenthis  Min.,  1S60, 
Bfl2);  68,  T.  Kobeil  (J.  pr.  Cb.,  ii,  293);  64,  Bnisb  (this  Min.,  1861,  283);  65,  Beakirt  (Am.  J. 
Sci.,  II.  XTii!.41i»;  ec,  Delesao  (I.  c);  KT,  Ilultniark  (J.  pr.  Cb.,  Ixxix.  3781;  08,  ScllaflTgotticb 
(Rofe,  Reiae  Ural,  L  243);  e!>,  Gilm  (Iter.  Ak.  Wien,  xxIt.  287);  TO,  Scbveizer  (1  c);  71,  Kiiha 
(AuD.  Ch.  Phann.,  Ux.  i<aa);  72,  FlDltner  (Pnib.  Loth.,  vd  edit.,  ill);  73,  Kilhn  (I.  c);  74,  De- 
lBP8c(Tli^  AuaL,  24);  76,  T.  S.  Hunt  (R«lfc  G.  Cbd.,  1866,  205);  76.  Hunt  (ib,,  18Ba,  472) ;  7T, 
TIiomEon  (PhiL  Uag.,  xxiL  1!I3);  78,  £.  &.'huiidt  ( J.  pr.  Cb.,  xlv.  H) 

A.  Costive  Serpealine, 


1.  Snanim,  Psmd-'CTiTy). 

2.  "  " 
8.  L.  Auschkul,   " 


6.  Schwarzenbei^,  iVmd-Camd    41-50     

6.  Fftblun,  preoDM  &  43-07     0-2S 


10.  Wermland 


'rmland 

.grubl 

'..  Zermatt,  j/tu.-g 


i.  Sata  42' 16 

f.      '■  41-02 

i.  Lupikko,  Fiolnnd  42-40    ■ 

t.  Galway  40-12 

1.  Syria  41 '24 
.  Zermatt,  FindeIQI.,U'A.,f^-jn.  42-13 

!.  Newhiicyport,  predoia  42 

I.  Maaaachusetts  43-20 

I.  Orford,  Can.,  olive-gtt.  40*80 


41-66 

I2-02=-100  UartwalL 

41-48 

12-61  =  B9-62  Sohoeror. 

3608 

13-75=100  Hermann. 

38-62 

B-.-.-i,  lin  tr.,   Ni  0-27,  Oa  0-03, 

Chromic  iron  Oa7  =  iO0-88  Genth. 

40'34 

12-87,  Mn  0-5,  Sa  (1-42,  Ca,  bit.  tr 

=  99-7:iKersten. 

40-37 

1245,  Ca  0'5lt=W7-81  llisinger. 

40-fl4 

1 1-68,  C,  bit.  3-12=  100-2B  Ljchn. 

41-76 

13'S4=9S-93  Jordan. 

42-05 

18-85,  bit.  0-3=9994  Mtidiaud. 

44  20 

12-38,  a  0-89=09-97  Mosander. 

42-41 

11-29,  C,  bit.  3-42  LychnelL 

41-12 

ia-57  =  100-asSehweizer. 

I4-73=100-.''SSchweiser. 

ae-ii 

13-11  =  100  Scliweiier. 

40-52 

12-tl4-99'H4  Haughton. 

42  2a 

12'33.  C  1-03  IjchnelL 

42-21 

39-91 

!2-7!>,  K0-4S=w9-.!9  Arppe. 

40-04 

13-36,  C  2-00=98-99  Haughton 

36-28 

1416=99  09  Haughton. 

13-flO=100-8ll  T.  Mere. 

40 

14aB=97-:^8  Vanuxem. 

40-09 

ll-42=99-95LK]iuelL 

[39-07] 

1336.  Si  0-28,  erlr.=100  Hum 
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Si 

% 

*e 

% 

T^ 

25. 

Orford,  Can.,  hkh-gn. 

42-90 

^— 

7-47 

36-28 

13-14,  Ri  0-15,  <?r  0-26- 100-19  R 

26. 

Ham,  Can.,  gnk-w. 

4:v40 

3-60 

40-00 

i;fOo=iOO  Hunt. 

27. 

Svracuse,  N.  Y. 

40-67 

6-13 

8-12 

32-61 

12-77=99-30  Hunt 

28. 

Roxbury 

42-60 

8-30 

85-50 

13-0",  Ca  C  0  60— 100  Jackson. 

29. 

Lynnfield 

37-5 

2-5 

41-0 

15-0,  Oa  0  4-0=99  Jackson.- 

30. 

K  Goshen,  Pa.,  precious 

43-89 



1-38 

40-48 

13  45=99-20  Sharpies. 

3^. 

Grenville,  Retinalite 

39-34 

— Fe 

>l-80 

43-02 

16-09=99-25  Hunt. 

82. 

t(                ii 

40-10 

___  t( 

1-90 

41-65 

1600=99-55  Hunt. 

33. 

Calumet  Id.,    " 

41-20 

0-80 

48-52 

15-40=100-92  Hunt 

34. 

Montville,        " 

42-52 

1-96 

42-16 

14-22=100-86  Manice. 

35. 

Monzoni,  VorhauserUe 

41-21 

1-72 

39-24 

16-16,  Mn  0-80,  Ca'P&Caa 
0-96  =  99-59  (Ellacher 

36. 

Smithflold,  BoweniU 

(?)  42-29 

tr. 

1-21 

42-29 

12-96,  Ca  0-63=99-38  S.  &  B. 

37. 

Middletown,  ForcetL 

(i)  44-08 

0-30 

1-17 

40-87 

18-70,  Ca  0-37  =  100-49  Burton. 

B.  SkUy  SerpenHi 

rie. 

38. 

AnUgoriU 

41-58 

2-60 

7-22 

36-80 

12-67,  ]?ri,  Cr  <r.=100-87  Brush. 

39. 

u 

40-83 

3-20 

5-84 

36-26 

12-37=98-86  S.-Eschcr. 

40. 

Kaiser  Valley,  Tyrol 

42-42 

0-65 

6-71 

38-05 

12-91=99-74  Gilm. 

41. 

Talovsk,  Ural 

40-80 

3  02 

2-20 

40-60 

12-02,  Mn0  20,Ca 0-42=97-16 It. 

42. 

Canton   VVallis,  leek-^n. 

44-22 

110 

6-44 

37-14 

12-43  =  100  Schweizer. 

4:j. 

Zermatt,  bh.-gn. 

43-78 

2-24 

10-87 

28-21 

14  60=99-70  Schweizer. 

44. 

"        pale  ywh.-gn. 

42-45 

2-12 

42-56 

18-70=100  83  V.  Merz 

45. 

WilUamsite 

41-60 

tr. 

8-24 

41-11 

1-2-70,  Ni  0-50=99-15  S.  &  B. 

4«>. 

'*^ 

42-60 

tr. 

1-62 

41-90 

12-70,  Ni  0-40-99-22  S.  &  B. 

47. 

<( 

(?)  44-50 

0-75 

1-39 

39-71 

12-75,  Ni  0  90=100  Hermann. 

48. 

\  ilia  Rota,  gyh.-gn. 

41-34 

8-22 

5-54 

37-61 

12  06=99-77  Delesse. 

C.  Thin-foliaied  Serpentine, 

49. 

Ilobokcn,  MarmolUe 

42-32 

0-66 

1-28 

42-23 

13  80= 100-29  Garrett 

50. 

i(               (( 

41  67 

Fel-64 

41-25 

13-80,  C,  bit  1-37=99*73  L. 

51. 

Blanford,        " 

4(V00 

1 

^e2-70 

41-40 

16-37,  Ca  0-93=100-70  Shepard. 

52. 

Ilobokcn,       " 

40- 

3PeO-90 

42- 

16-46  =  99-36  Vanuxem. 

53. 

Bare  HUls,      " 

42-69 

"  1-16 

40- 

16  11=99-6  Vanuxem. 

54. 

Finland 

40-0 

1-8 

42-4 

15-8  =100  Hermann. 

5.-). 

"        ThennophyUiU 

(1)41-20 

1-71 

1-20 

39-58 

10-84,  S:  3-19,  ]?s:a  0-46=99-18  A. 

56. 

U                                               (4 

43-12 

4-91  J^e  1-99 

34-87 

13-14,  Xa  1 -33=99-36  Hennana 

57, 

(t                                                tl 

(J)  41-48 

5-49 

1-59 

37  42 

10-88,  Na  2-84= 99-70  Korthooto. 

D.  Fibrous 

or  Columnar 

Varidies. 

5S. 

Worrnland,  Picrolite 

41-66 

4-05 

87-16 

14-72,5ln  2-25=99-84  Stromeyer. 

59. 

Reiohenstein,  '• 

44-61 

2-63 

39-76 

12-67=99-66  List 

60. 

Taberg,            " 

40-98 

0-78 

8-94 

83-44 

12-86,  C  1-73=98-68  LychnelL 

61. 

Texas,  Pa.,      *• 

43-79 

2-05 

41-03 

1 2-47  =99*34  Rammelsberg. 

6i. 

i(            (( 

44-25 

4-90 

3-67 

34-00 

12-82,  Ri  0-69=99-83  Brewer. 

♦'3. 

Reichenstein,  ChrysotUe 

43-50 

0-40 

2-08 

40-00 

18-80=99-78  Kobell. 

64. 

X.  Haven,  Ct, 

44-05 

2-53 

39-24 

13-49=99-31  Brush. 

6:>. 

Montville,  N.  J.,     " 

42-62 

0-88 

0-27 

42-67 

14-25=100-19  Roakirt. 

06. 

Vosj^es,                  ** 

41-58 

0  42 

1-69 

42-61 

13-70=100  Delesse. 

67. 

Sala,                        » 

41-03 

14:^ 

1-25 

42-31 

18-72,  An,  0  /r. =99-74  Hultm. 

«s. 

Gornoschit 

43-78 

0-81 

6-11 

37-7*2 

11  -63  =  1 00  Schaflfgotsch. 

69. 

Pr('<rratten,  Tyrol 

42-81 

0-62 

6-98 

38-71 

12  54  =  100-04  Gilm. 

70. 

Zillerthal 

41-69 

156 

2-07 

40-33 

12-82=98-47  Schweizer. 

71. 

Schwarzenberg,  MetaxUe 

43-48 

2-20 

41-00 

12-95=99-63  Kiihn. 

7.>. 

(i                       it 

48  60 

6-10l!'e2-80 

34-24 

12-67=99-41  Plattnor. 

7:-;. 

Reichenstein,           '* 

44-48 

2-84 

40-60 

12  35=99-77  Kuhn. 

74. 

4(                                                       t< 

42-1 

0-4 

3-0 

41-9 

1306=100  Delesse. 

75. 

Petite  Nation,  Can. 

43-65 

1-46 

41-67 

13-48=100-16  Hunt 

76. 

Bolton,  Canada 

43-70 

3-51 

40-68 

12-45=100-34  Hunt 

77. 

Bare  Hills,  Baltimorite 

40-95 

1-50 

10-05 

34-74 

12-60=99-80  ThonaaCD, 

78. 

Zobhtz.  Asbesttis 

43-70 

2-76 

10-03 

29-96 

12-27,  ffa  1-98- W  '^  Schmidt 

IninnL  3,  G.  =  J-iS7;  12,  G.  =  a-546-2-553;  13 

6.  =  2  6P3;  41,    0.=8-66;  i-i,  H.=3-5;  48,  Q.= 
accompanioK  the  dirj-sotilc  of  No,  Ce. 

On  compoaiUoD  of  aarTirnJi'ne  rvcbr,  ond  of  tlio  carbonate  mixed  witb  scrpontine  lu  Tenl' 
antique  maible,  tee  Jadaoti  in  Proc  N,  U.  S.  Boat,  ISGS,  and  Am.  J.  Sci-.  II.  niil  123 ;  7^  ^ 
i^Noi,  Am.  J.  Sci.,  II.ii?i.  234.  HQd  Logan's  Rtp.,  In63,  p.  (iOW  ;  also //aBS*ton,  PhiL  M«g„  IV.i. 
253,  where  he  gives  tlie  compoaitiou  ol'  the  red  boao  of  a  "  Berpeiiliiie  porphyry,"  bo  cb11«J 
becnuse  of  ita  asped;;  C.  Schtitidl.  Aim,  Ch,  Pharm.,  cii.  lUli,  on  the  rock  oeiir  the  Tuacao  luirie 
acid  ftioiB  roles. 

An  impure  terpaai'M  frcun  Aker,  Sudennaniilsiid,  tranipsreat  and  jellowiah,  nlTorded  lych- 
neU  (Ak.  IL  SUrckh.,  1838)  3i  3S-28,  Si  lS-73,  te  119,  Mg  3B-3a,  fl  TJi3,  C  and  bitumen  e-jh= 
HS'TG.    Berieliua  referred  It  to  pyroaddrlte. 

Von  Haucr  analyaed  a  miiietiri  IVom  new  Baltimore,  which  he  calls  MtimoriU,  that  afforded 
him  |Jalirb.G.  Be^chJ^  1868)^127-16,  Al  18S4,  Oa  10-08,  Mg  2nuO,  fi  13-^3  =  li'O.  U.  J  ,Briisli 
found  in  the  mttaxiU  of  Sclmarxenbcrg  (prir.  cootrib.)  only  078  p.  c.  of  ^  with  45  03  j;i,  and 
a-Sfl  f'e. 

Nuttsll  gave  the  following  incorrect  analjaU  of  tlie  marmnlile  of  nobohen  In  connectioD  with 
his  llrst  description  of  the  niinersl  (Am.  3. 'Ad.,  iv.  21,  1823):  Si  36*0,  'Slg  4tln),  ti^iT'd,  tb  and 

ero-5,  aiB-«. 

Btromeyer  fonnd  of  tayi  of  nickel  0*82  to  0'46  p.  c  in  the  eorpeutine  of  Borana ;  n-3ii  in  that 
of  6undnl;  and  O-il  in  that  of  SoizoDy.  LyncliDell  obtained  2-^4  jk  o.  from  one  Bcrpentine. 
Hunt  hui  detected  it  in  the  aerpontine  of  the  Green  MouiitiunB  generally,  that  of  Boibury,  Vt.,  of 
Sew  HoTen,  Ct.,  of  Hoboken,  N.  J,,  of  Oorewall,  Kng.,  of  Banffshire,  ScotL.  of  ihe  \'osgBS,  !>.: 
but  none  lu  the  ophiolltcn  of  llio  Azoic  (Luu'cDtiai))  rodis  of  Canadu,  or  the  serpentina  of 
Easton.  Pa.,  or  of  Ilie  wax-yellow  variety  of  Montville,  N,  J.,  or  an  olive-green  from  PtiillipB- 
towii,  N.  Y.,  or  a  yellowish-green  ftom  Ncwbnrypori,  Mass.,  having  G.='2'651.  See  nlao  auaL 
4.  45-17,  «3. 

Pyr.,  etc. — la  the  dosed  tabe  yielda  water.  B.R  fueea  on  the  edges  with  difflcwlty.  F.=e, 
Gives  usually  uu  iron  reaction.  Deeompoaed  by  muriatic  and  aulphurio  scida.  Chry^otile  laavel 
Ihe  ailics  in  tine  tllirca. 

Obi — Setiienlioc  t>ncn  ooastitntes  mountain  maasea.  It  Is  n  metemorphic  rock,  It  resulting 
froui  the  nltvmtioTi  of  other  rocks,  ond  mostly  of  those  of  Endimeotary  origin ,'  and  is  of  various 
periods  in  oHkIo,  from  the  Azoic  age  upward. 

Cryitnla  of  serpeuline  (psoudomorphoua)  ocear  ia  the  Fnasa  valley,  Tyrol ;  near  Ulask  at  L«lrt 
Auachkul,  Barsovka,  Eatharinenburg.  and  elsewhere ;  in  Norway,  at  Snarun) ;  etc.  Fine  predoua 
scrpcntiucE  come  from  Fnhluu  and  Gulsji.!  in  Sweden,  the  Isle  of  Man.  the  neighborhood  of  Fort- 
soy  in  Al)ordeL>n,ihine,  in  Comwull,  Corsica,  Silierin,  Siiiony,  etc.  The  uunios  of  many  localities 
are  givco  above. 

In  N.  America,  in  ifni'iM,  at  Deer  Isle,  precious  serpentine  of  a  light  green  color.  In 
VrmuiRt,  at  Kew  Fane,  Uavendieh,  Jay,  Roibury.  Troy,  W'es(Bcld.  In  J/iiw..  flue  at  Newbury- 
port;  nt  Plunford  with  schtller  spar,  and  the  mannolite  variety;  also  at  Wostflcld,  MiddicScId, 
Lyniifleld,  Sewburjport,  and  elsewhere.  In  li.  Jalaiid,  at  Newport;  the  bowenite  at  tSmilliUi'ld. 
In  Conn.,  near  New  Ilitvcn  and  Uilford.  at  tlie  verd-antique  quarries.  In  A'.  Ywk,  atriiillipstown 
in  the  Highlands;  at  Fort  Henry,  Ksaei  Co. ;  nt  Antwerp,  Joll'erson  Co.,  in  crj-stala;  at  Syracuse, 
east  of  Mtyor  Burnet's,  iuteresting  varieties;  in  iiouvemeur,  St,  Lawrence  Co.,  in  crystals,  and 
nliio  in  Itoasie,  two  mi!es  north  of  Soiocrville ;  at  Johnsburg  in  Warren  Co  ;  Davenport's  Neck, 
Westchester  Co.,  aflbrding  Que  cabinet  spenrntna :  in  Comival],  Monroe,  and  Warwick,  Orauji^ 
Co.,  aometimea  in  large  uryatala  at  Warwick;  and  from  Richmond  (o  New  Bi^ghton,  Richmond 
Co.  [n  .V.  c/ciwy,  at  llobnken,  with  brucite,  mai^csiti',  etc.,  and  the  mnrmolilc  vurtcly;  aii^o  at 
Frankfort  and  Bryan :  at  Montville,  Uorris  Co,,  silky  Ubrous  (ehrysotilo)  and  rctiiialit«,  with  com- 
mon serpentine.  In  Penn.,  uiaaaive,  fibrous,  and  foliated,  of  various  color?,  purple,  brown,  green, 
cud  gray,  at  Texas,  Lancuater  Co. ;  alao  at  Kottingham  and  Wext  Goshen,  Chester  Co, ;  at  West* 
cheater,  Cheater  Co..  tho  iBilliamsile;  at  Uioeral  Hill.  Newtown,  Marple,  and  Kliddlelown,  Dela- 
ware Co.;  a  variety  looking  like  meerachaum  or  lithomarge  al  Middletown;  at  Kaston,  pseudo- 
norphous  afWr  pyroxene  and  amphibolo.  In  ,lforyia?i(/,  at  Bare  Hills;  at  Cooptoivn,  Harford  Co., 
with  diallage;  also  in  the  north  part  of  Cedl  Co.  In  Canada,  at  Orford,  Ham,  Bolton,  etc,  lu 
X.  Briiiuicick,  at  Crow's  Nest  in  Portland. 

Serpeuline  adniiia  of  a  high  polish,  and  ma;  be  turned  in  a  lathe,  and  is  fiomotimes  employed  ' 
as  a  material  for  ornaments,  vases,  hoiep,  etc  At  Zoblilzlu  Saxony,  B:)yreuth,  and  in  Francoiiia. 
several  hundred  persons  are  employed  in  this  njooufacture.  Verd-antique  marble  is  cloiidoi  with 
green  of  vorions  shades,  and  is  a  beautiful  material  for  table  and  omnnicntnl  indoor  work.  Ex- 
pended to  the  weather  it  wears  uueven,  o\ving  Co  its  unequal  hardness,  and  soon  loses  ita  polished 
surface. 

The  nomea  Sfrpentine,  Ophite.  Lapia  cdtibriniia,  allude  to  the  green  serpont-like  cloudings  of  the 
serpentine  marble.      Hetinaiile  is  from  fify'i,  reiin ;  I'lcrolile,  from  «•■?"(,  liiUer,  iu  allusion  to  the 


Si        XI 

;^r 

t'e 

An 

Mg 

1. 

Baste,  cry  St.        43-90     1*50 

2-37 

10-78 

0-56 

2600 

2. 

"      massive    4'1''M     2*17 

— _ 

13-27* 

0-85 

28-90 

3. 

Todtmoos       Cj)  43-77     6-10 

7-14 



30-92 

•  With  some  Cr'  O'- 

^1-67 

C  0^  pi 
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maj^nesia  (or  Bittorerde)  present;  Thermophyllite^  from  Oiofin,  heal,  and  ipvWov^  leaf,  on  account 
of  tlie  exfoliation  when  heated;  Chrysotile^  from  x»'WO'>»,  gofden^  and  nXm^  Jibroua ;  Jfetaxite,  from 
/ifr.i^.i,  silk;  Marmolife,  from  napftaii^oj^  I  sliine,  "in  allusion  to  its  pearly  and  somewliat  metallic 
lustre  "  (Nuttall). 

Artif. — Formed  by  A.  Gages  in  a  transparent  amorphous  mass,  by  placing  a  solution  of  gelat- 
inous silicate  of  magnesia  in  a  dilute  solution  of  potash.  It  is  deposited  after  some  mouths'  stand- 
iug.     (Rep.  Brit.  Assoa,  1863,  203.) 

412.  Bastite,  or  Schiller  Spar.  (Talkart  v.  Trebra,  Erfahr.  Inn.  Gebirge,  97,  1785.  Scliil- 
lerspath  (fr.  Baste)  Ileyer,  Crell's  Ann.,  17^6,  i.  335,  ii.  147.  Schillerstein  Wtffn,,  1800,  Ludw.,  50, 
1803.  Diallago  pt.  II.,  Tr.,  1801.  Metalloidal  diallage  pt  Bastit  Haid.,  Handb.,  623,  1845.) 
Bastito  is  an  impure  foliated  serpentine,  occurring  imbedded  in  serpentine  rock,  and  is  supposed 
to  be  a  result  of  the  alteration  of  a  foHated  mineral  of  the  Pyroxene  group,  as  long  since  announced 
by  G.  Rose.  That  of  Baste,  the  original  locality,  was  derived,  according  to  Streug,  from  the 
enstatite  (protobastite)  of  the  region  (see  Enstatite,  p.  208).  It  has  H.=3-5— 4 ;  G.=2-5— 2-76; 
lustre  metallic  pearly,  bronze-like  (to  which  the  German  name  schiller  alludes),  to  vitreous,  and 
color  leek -green  to  olive-  and  pistachio-green,  and  pinch  beck -brown.  Besides  the  direction  of 
perfect  cleavage,  ihere  are  two  inclined  to  one  another  about  87"*  (Naumann),  which  is  the  cleav- 
age of  enstatite  and  hypersthene.  According  to  Descloizeaux,  it  is  probably  ortliorhombic,  and 
has  a  negative  bisectrix,  which  is  normal  to  the  plane  of  cleavage,  and  gives  for  the  axial  diver- 
gence 60  to  70'.  A  kind  from  Todtmoos  in  the  Schwarzwald  is  thin  foUated  c'eavable,  and  has  a 
dark  green  color,  but  is  metallic  pearly  on  the  cleavage-face;  H.=^8*4;  G.=2-55;  and  shows 
under  the  microscope  in  polarized  light  that  it  is  not  homogeneous. 

Analyses:   1,  2,  Kohler  (Pogg.,  xi.  192);  3,  W.  Hetzer  (C.  E.  Weiss,  Pogg.,  cxii.  446) : 

Ca     %  jfa    fl 

2-70     0-47     12-42=100  69. 

()-63      12  07  =  100-25. 

1-17     2-79t'     8-61  =  100-40. 


In  the  closed  tul>e  it  affords  amraoniacal  water.  B  B.  becomes  brown  and  is  slightly  rounded  on 
the  thin  edges.  With  borax  reactions  of  iron.  Imperfectly  decomposed  by  muriatic  acid,  com- 
pletely so  by  sulphuric.  A  miueral  resorabUng  acliillor  spar  occurs  in  serpentine  in  Middlctown, 
Delaware  Co.,  Pa. 

Phii-sii ne  {V\\iisim  BreUh.,  Char.,  29.  18'>,  1823,  115,  1832)  resembles  somewhat  schiller  spar, 
and,  according  to  Breithaupt,  is  altered  bronzite.  It  is  foliated,  but  the  cleavage  is  not  very  easy; 
ll.=  l  — U;  G.  =  2-8*25;  lustre  pearly ;  color  yellowish-gray;  feel  greasy,  talc-like.  It  is  from 
Kupterberg  in  the  Fichtelgebirge,  and  occurs  distributed  Uirough  serpentine.  It  has  not  been 
analyzed. 

413.  DEWEYIilTE.     Emmons,  Man.  Min.  and  GeoL,  1826.     Gymnite  Thomson,  PhiL  Mag., 

xxii.  191,  1843. 

Amorphous,  and  having  some  resemblance  to  gum  arabic,  or  a  brownish 
or  vellow  resin. 

ll.  =  2-3-5.  G.=2-246,  Middlefield,  Shepard  ;  2-19-2-31,  Bare  Hills, 
Tvson  ;  2-21(),  ib.,  Thomson  ;  1-936-2-155,  Tyrol,  (Ellacher.  Lustre 
f^reasy.  Color  whitish,  yellowish,  wine-yellow,  greenish,  reddish.  Trans- 
lucent.     Brittle,  and  often  much  cracked. 

Comp.— 0.  ratio  for  ft,  isi,  £[=2  :  3  :  3.  Formula  (|>fg -Ht It) §i-i- Jit = Silica 4 0  2,  magnesia 
35-7,  water  24-1  =  1  On, 

Analyses:  1,  Shepard  (Am.  J.  Sci.,  xviii.  31,  1830,  analysis  imperfect);  2,  Brush  (this  Min., 
2?6,  1.S54),  3,  Thomson  (PhiL  Mag.,  1843,  191);  4,  (EUachor  (Za  G..  iil  222);  6,  v.  Kobell 
(Munch,  gel.  Anz..  JSol,  xxxiii.  1);  6,  Widtermann  (Jahrb.  G.  Reichs.,  iv.  625,  1853);  7, 
llaushufer  (J.  pr.  CIl,  xcix.  240): 

^i        Mg       fl        Fe 

1.  Middlefleld  40         40         20         =100  Shepard. 

2.  Texas,  Pa.  43*15    85*95    20*25     — w  3^  ^.=99*35  Brash. 
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Si        Ag       £[       Fe 

3.  Bare  HiUs,  Md.         40*16  36*00  21*60  1*16,  Ca  0*80,  5l  <r.=r99*72  ThomMm. 

4  Tyrol,  Floims  VaL    4040  8585  22*60  0*38,  apatite  0'78=100  (EUacfaer. 

5.       "  *'         "       41*50  38-30  20*50  =loO*30  KobelL 

t^.       "  •*        "(i) 40*82  3606  21*72  0-42,  C  0*69=»9-61  Widtermanii. 

1.  Pasaau  45*5  34*6  200  =100*  Haushofer. 

*  After  leparaUon  of  478  Ca  0  C  0*.  0-8C  Fe*  O'. 

G.  of  anaL  6=2*136;  of  anal  7,  2*107. 

Pyr.,  etc. — In  the  closed  tube  gives  off  much  water.  B.B.  becomes  opaque,  and  fbaes  on  th< 
edges.     Decomposed  by  hydrochloric  acid. 

Obi. — Occurs  with  serpentine  at  the  localities  above  mentioned. 

Named  after  Prof  Chester  Dewey.  Tlie  gymnite  of  Thomson,  named  from  yv/ti^,  noised^  in 
allusion  to  the  locality  at  Bare  Hills,  Md.,  is  the  same  spedes. 

Thomson  found  in  another  mineral  from  the  United  States,  labelled  Deweylite  (6.=2'0964),  §i 
50-70,  Mg  23*05,  ti  2(»-60,  Xl  8-55,  t'e  1*70  (Am.  J.  ScL,  xxxL  178);  and  in  another  allied  oud- 
eral,  Si  41*42,  Mg  23-53,  Na  626,  tl  I«*86,  *1  447,  €e  8*57,  l^e ir, 

Artif. — Formed  by  A.  Gages  by  the  method  mentioned  under  SsRPBNTGrB  (p.  465). 

414.  OEROIilTE.  Kerolith  Breiihaupt,  Char.,  145,  254,  1823.  Cerolith  CfJock^  1831.   Keiohtei 

Massive,  reniform,  compact  or  lamellar. 

H.=2--2'5.  G.=2'3--24.  Lustre  vitreous  or  resinous.  Color  greenish 
or  yellowish-wliite,  yellow,  reddish.  Streak  imcolored.  Transparent — trans- 
lucent.  Feel  greasy.   Fracture  conchoidal.   Does  not  adhere  to  the  tongue, 

Ooinp. — 0.  ratio  for  ft,  Si,  lt=l  :  2  :  1^ ;  formula,  if  two-thirds  of  the  water  is  basics  (i H  + 
^  Mg)  Si+i  aq ;  making  it  thus  a  unisilicate  lik«  deweylite,  which  species  oorolite  closely  reseoh 
bles  in  physical  characters.  It  differs  in  composition  from  aphrodite,  however,  only  in  oontaining 
half  more  water.    Analyses  :  1,  2,  KUhn  (Ann.'Ch.  Pharm.,  liz.  368) : 

Si        Mg        H 

1.  SQesia    47-34    29*84    21 04=98*22  Kiihn. 

2.  "         46*96     31-26     21-22=99-44  Kiihn. 

Mnak  obtained  (Schw.  J.,  Iv.  1829)  for  the  same  mineral  Si  37*95,  3kl  12*18,  Ag  18-02,  fi  31*0C 
=99-15.  But  Kithu  states  that  he  and  his  laboratory  pupils  found  no  alumina,  and  that  llaak'a 
analysis  must  be  incorract.  Kiihn  dried  his  mineral  at  luO**  0.  before  the  analysis,  and  hence  the 
less  water. 

Pyr.,  etc. — B.B.  blackens,  but  does  not  fuse. 

Obs. — From  Frankenstein  in  Silesia,  associated  with  serpentine,  and  also,  according  to  Kuho, 
brucite.    Breithaupt  unites  deweylite  to  ceroUte. 

Melling  obtained  for  a  mineral  from  Zoblitz,  similar  to  the  above,  Si  47*18,  Mg  361»,  fi  11*50, 
Xl  2-57,  Fe  2-92=  100-25  (Ramm.,  Ist  Suppl,  79).-  Hermann  obtamed  for  an  apple-green  variety 
from  Lako  Itkul  (Bull.  Soc.  Nat  Mosc.,  ixxvUi.  481),  Si  47*06,  Ni  2*80,  Mg  31*81,  ft  18-38=100. 
G.=2*27. 

The  name  CeroUte  is  from  KnpAi^  wax^  and  \iOos. 

415.  HYDROPHTTE.    Svanherg,  Ak.  11.  Stockh.,  1889,  Pogg.,  IL  525.    Jenkinsite  Sh^pard^ 

Am.  J.  ScL,  II.  xilL  392, 1852.     Eisengymnit 

Massive  ;  sometimes  in  fibrous  crusts. 

II.=2-5-3-5.  G.=2'65,  bydrophite;  24— 2*6,  jenkinsite.  Lustre 
feeble,  subvitreous.  Color  mountain-green  to  blackish-green.  Streak 
paler.     Translucent  to  opaque. 

Comp. — Same  as  for  deweylite,  except  a  replacement  of  part  of  the  magnesia  by  protozyd  of 
iron.    Analyses  :  1,  L.  Svanberg  (L  c) ;  2,  3,  Smith  A  Brush  (Am.  J.  ScL,  IL  zyL  369)  : 


%1 

l^e 

Mn 

Mg 

1. 

2. 
8. 

Bydrophite 
JenkinsUe 

36-19 
38-97 
37-42 

2-90 
0-63 
0-98 

22-73 
19-30 
20-60 

106 
4-36 
405 

2108 
22-87 
22-75 
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16-08,  ?  0-115=100-755  Svanberg. 
13-36=99-39  S.  A  B. 
13-48=99-28  S.  A  B. 

Smith  A  Brush  find  in  jenkinsite  the  oxygen  ratio  for  the  protoxyds,  silica,  and  water,  3  : 4 :  2^, 
aad  they  mention  the  nearness  to  both  hydrophite  and  serpentine.  Websky  regards  hydrophite 
as  impure  n.eiaxiie  (ZS.  G.  Ges.,  x.  284). 

Pyr.,  etc. — hi  the  closed  tube  gives  ofT  water.  B.B.  blackens,  and  fuses  at  about  3  to  a  black 
magnetic  globule.  With  the  fluxes  gives  reactions  for  iron  and  manganese.  Decomposed  by 
acids. 

Ob«. — Hydrophite  occurs  at  Taberg  in  Smaland ;  and  jenkinsite  at  0*Neil's  mine  in  Orange 
Co.,  N.  Y.,  as  a  fibrous  incrustation  on  magnetite. 

Named  Ilydivphiie  in  allusion  to  the  water  present;  and  Jenkinsite  after  J.  Jenkins  of 
Monroe. 

41 5 A.  Dehmatin  Brdihaupt^  Char.,  104,  1832.    Mascive,  reniform,  or  in  crusts  on  serpentine, 
of  a  resinoua  histre  and  green  color.    Feel  greasy ;  odor,  when  moistened,  argillaceous. 
ComposUian,  according  to  Ficinus  (Min.  Ges.  zu  Dresden,  ii.  215) : 


Si 

^1 

te 

liln 

ilg 

Ca 

^^a 

tt,C 

1.  35  80 

0-42 

11-33 

2-25 

23-70 

0-83 

0-50 

25-20= 100-03. 

2.  40-17 

0-83 

14U0 

1-17 

19-33 

0-83 

1-33 

22-00,  g  0-43=10009. 

Formula  (Mg,  ^e)'  Si'-i-6 15  ?,  but  probably  a  mixture.    B.B.  blackens  and  cracks. 
From  Waldhcim  in  Saxony.    The  name  is  from  6ipna^  skin,  alluding  to  its  occurrence  as  aL 
incrustation. 

416.  QENTHITE.    Nickel-Gymnite  Gtnih,  Kell  &  Tiedm.  Monatsb.,  ul  487,  1851.    Genthite 

Dana^  Am.  J.  ScL,  II.  xliv.  256,  1867. 

Amorphous,  with  a  delicately  hemispherical  or  stalactitic  surface,  incrust- 
iiig. 

II.  =  3— 4;  sometimes  (as  at  Michipicoten)  so  soft  as  to  be  polished 
under  the  nail,  and  fall  to  pieces  in  water.  (j.=2*409.  Lustre  resinous. 
Color  pale  apple-green,  or  yellowish.  Streak  greenish-white.  Opaque  to 
transhicent. 

Comp.— ;0.  ratio  for  R,  Si,  lt=2  :  3  :  8,  or  the  same  as  for  deweylite ;  formula  (|(^i,  Mg)H-J 
tlf  Si-r^  11,  being  a  nickel-gymnite.  Analyses:  1,  Geuth  (La);  2,  T.  S.  Hunt  (Rep.  G.  Can., 
1SG3,  007): 

Si  Ni  ^e  Mg  Ca  ft 

1.  Texas.  Pa.  35-36        3064        0-24        14-60        0-26         1909=;00-19  Gentk 

2.  Michipicoten  Id.       83G0         30-40         2-25  3-55        4*09         17*10,  Si  8*40=99-39  Hunt 

After  drying  at  a  temperature  above  100°  C,  Hunt  obtained  (L  c.)  Si  35*80.  isl  32-20,  tt  12-20. 

Pyr.,  etc. — In  the  closed  tube  blackens  and  gives  off  water.  B.B.  infusible.  With  borax  in 
O.F.  gives  a  violet  bead,  becoming  gray  in  R.F.  (nickel).  Decomposed  by  muriatic  acid  without 
gelatiuizino:. 

Obs. — From  Texas,  Lancaster  Co.,  Pa.,  in  tliin  crusts  on  chromic  iron;  and  from  Webster, 
Jock.sou  Co.,  N.  C,  with  chromic  iron  in  serpentine,  as  an  amorphous,  reniform,  apple-green 
incrustation  ;  ou  Michipicoten  Id.,  Lake  Superior,  of  a  greenish-yellow  to  apple-green  color.  Also 
reporte<i  I'rom  near  Malaga,  Spain,  with  chromite  and  tsdcose  schist ;  and  by  Wiser,  from  Saasthal 
in  the  UpjXir  Valais. 

lioUimtt  ikeith.  (B.  H.  Ztg.,  xviii.  1,  1869)  may  be  essentially  the  above.  It  occurs  with  phos- 
phate of  nickel  at  R<ittis  in  Yoigtland,  in  amorphous  masses  and  reniform  incrustations,  apple- 
green  or  emerald-green,  of  little  lustre,  translucent  to  subtranslucent,  but  opaque  when  earthy, 
with  lI.-2--i-25,  and  G.=2*358-2-370.  Winkler  deduces  the  formula  Ni  Si+J  ft;  and 
publishes  as  the  result  of  his  analysis  (I.  c.)  Si  89-15,  Xl  4*68,  Pe  0*81,  ]?fi  35*87,  ft  11*17,  with 
Co  007,  (u  0  40,  !^  270,  As  (»-80.  But  his  summation  of  these  numbers  is  100*79,  or  454  more 
than  they  foot  up ;  and  there  is  here  an  unexplained  error.  The  mineral,  as  Brush  has  observed, 
is  probably  nickel-gymnite. 


f    47S  oxvcEx  cojji'oixiie. 

417.  SAPONITE:.  Terra  poreeUanes  psrlii-uliB  iropalpabilibuB  moUia,  pt.  Brianaoner  Krita  pt 
Smedii,  £'.ffa>jt  Walklere,  >  bvit  (Lmxireud  i  Comwiiai,  CnmsL,  To,  naiii.  ^ifenetein  (fr 
Coniwall)  ff/apr.,  Schrilt.  oal.  Gee.  Beriiii,  viL  163,  1187,  Beilr,  ii.  180.  r.  22.  Slemito  of 
ConiwuU  iTino,  Jliii.,  i,  152,  1734.  SoapsiooB  pt  Piem;  i  Savon  S.  Sapontt  Siiaiibcrj,  At 
fi.  Stod^,  IS40,  1fi3.  KotiiM  Suoniery,  Fo^.,  Ur.  acl,  1911,  Ivil.  IBS.  Thalita  Ou<«,  J.  Ac 
Fliilad,  11.  a  179,  18G2. 

Massive.     In  nodnles,  or  filling  caritiea. 

Soft,  like  butter  or  clicese,  but  Itrittle  on  tlrjini;.  G.— 3-266.  Lustre 
greasy.     Color  white,  jelluwisli,  gittjitili-grocii,  bluieli,  reddish.     Does  not 

adhere  to  the  tongue. 

O-inp.— A  hplrons  s^licmo  ortnsgnoBia  anJ  nlomiuaj  but  snaljeeB  give,  naturally,  no  uoiTona 
letnlcs  tor  each  nu  amorplioiis  maCiiriiil.  tuppoeiug  the  alumiua  protent  aa  iMoliiiile,  tlic  res^ 
Bccordiug  lo  moHt  of  the  BualvEea.  is  ■  BQicute  allii'iJ  ta  aphrotliie,  aa  if  ttio  minersl  were  u  miiture 
of  the  Iwo.  Auolysea:  I,  Klaprcith  ll.  t.);  2,  Svalibew  (1.  t);  3,  Unughtou  (PbiL  Uo?..  IV.  s. 
mi;  4,  SvaDbcrg(Lc);  ^,  K,  SmiUi  A  Brusli  (Am.  J.  StL,  11.  ivL  3CH);  7,  B,  Seajciitanil  Kpyaer 
tAin.  J.  ScL,  ILivii.  130): 

Si  21 

1.  Coniwril     46-110  9-26  l-dO  3<  75  0-75  18-00  =  98-75  Klaproth. 

J,  "  *B-8  8-VI  O-J  33-3  U-7        H'l)=  H  0  2  .Sveabtrg. 

3.  "      (|)ia-18  T-at  W-70 1B112  Ilaughton. 

4.  PioHne  SO-89     B-ifl     i'llB     WSa     IrlA      —     l'J-6it^lirn-l5  SvanbCTft. 

a.  TliaUle  ir.-mi  i-tl     2->i3  KtlO     1-07  045  2"-Gi;  =  38-Sl  Sioitli  4  Brush, 

rt.         '■  48-89  7-23     I-4fl  S4-17     0-81  IS  eii=!l9--J  Smith  4  BniBh. 

7,  "  44-07  4-72     1-lU  al-4a     3-76  uwfet  IS-Hfi  Reakirt 

8.  "  44  06         7-79  26-aO*   0-lti    OH  uwfct  Keystr. 

The  oijfccn  ratio  for  &  I^  Si,  %  jn  1,  »  about  3  :  I  :  S  :  H  i  in  S,  Si  :  1  :  eV  :  Si ;  ia  ^,  3} : 

1  il!  &i';  in  4.  2:  1  :  6)  :  2|  in  5,  3i:  1  :fll:  fli;  ine,  2|;  1  r  8i:.lS;  iu  T,  6  :  1  .-  llf  :  3. 

Pyt.,  etc.— il.B.iriveaouC  water  nwlblaokeas;  thiu  ^pliutera  fuse  with  dlOiL-iilty  on  the  edges. 
Decomposed  by  siilptinric  acid. 

Oba. — Oifiira  nt  Lizard'a  Toint,  Cornwall,  in  veins  io  serpentine:  in  the  gentles  of  dutolite  at 
Boaring  Brook.  Lcar  New  [lavcn,  Ct. ;  in  tlie  trap  of  the  north  shore  of  Lake  Superior,  between 
P^o[i  I'oiut  and  Fond  du  Lae,  iu  amygdaloid  {Outiile  of  Owen);  ut  Sv£rd?ju  iu  DulnrQC  l}iioline 
and  laponite), 

Saponite  is  from  sapo,  soap;  and  piotine  from  TrSi-m./of. 

AuolhcrEimilarmiueral,  associ.ilcd  with  chulilile  of  Thomson  in  aairp:daloir!  at  Aatrim.  Ireland. 
afl-ordcti  VOL  llauer  (Kenngotfa  Min.  Kot.,  No.  11)  Si  441 1,  Al  liiSO,  te  10:..  Mg  l:iOI,  Oa 
0-74.  Mo  and  ii  ("-..jgn.  24'07  =  ;n)-88;  oivgeu  ratio  nearly  4  i  :  3  :  13^  :  12 ;  or  for  it  +  Sand 
Si,  1  ;  1-8,  It  has  H.  =  -J.  and  is  fragile;  lustre  waiy;  color  ii'abella-.vellow,  orbrowuiah.  Softens 
OT  alucka  iu  water,    soluble  in  muriatic  acid,  alfordiug  pulverulent  silica. 

418.  PHOLBRTTE.     Pholcrite  GuiUemia,  Ann.  d.  M.,  zL  439,  1825.    Fholerite  pL  o/  niang 
aalhore,    Pholerite,  Pclitiscbe  FelailtulTe  vou  Chemnitz,  A.  A'nop.,  Jahrb.  Min.,  1809,  !^40. 

Ortliorhombie.  In  rhombic  and  liexagunal  scales,  like  those  of  kaolinite. 
Octiii-3  clay-like  and  compact  massive,  consisting  of  an  aggi-egation  of 
scales, 

1I.  =  1  — 2o.  G.=2-35— 2'57.  Lustre  of  scales  pearly.  Color  wliite, 
grayisli-wbite,  grcenish-wliite,  yellowisli,  reddish- brown,  violet.  Doubly 
re  tract  iiig,  Knop. 

Comp — 0.  ratio  for  fi, Si,  11=3  :  3  :  2;  Sl'^*  +  4ll=Silica  19S,  alumina  4,'.-0,  water  15-7  = 
100.  Analyses;  1,  2,  Guillemin  (1.  c);  3,  A.  Knop  (Jahrb.  Min.,  185",  SJO);  4.  J.  L.  Smith  (Am 
J.  Sci.,  11.  li.  jS);  a,  Uollet  (Sbep,  Min.,  1857,  SuppL  to  Append.,  p.  iv.]: 


H1-DK0D8   6IL1CATE6,   UAEQAEOPlITIJ.rrE  SECTION. 


Si  Si 

1.  Fina                          *293  4207 

2.  "                                 41-U6  4:i-36 
S.  Chemuitz                     39:14  4S 

B.  Jacksonville,  AJa.    42*19  41-30 


0-82 


14-76=llH)Kiiop. 
l2-92-llS18  6iULtli. 
U-:i.i  =  9W6l>4Jallot, 


Pyr^ieto. — Viclda  water.  B.D.  infusible.  Gifosnbluccolor  withcobaltsolution.  Inxolublp  in acid« 

Obs. — The  pUolerite  of  GuUlcmin  was  from  aodulc-s  of  iroti  ore  in  Che  cool  mines  of  Fins.  Dcpt 
ol'Allitr,  Franco.  Tliu  t'htiuuiu  niiueral  is  from  Nicdtrraben stein  (unil  also  at  Zeisiitwald,  clc), 
wbure  it  constitules  a  rock  called  by  Nuomann  ptlitiiche  J^-Uaffe  in  tbe  liowor  Coal  formatioD  j 
It  is  various  iu  color,  bot  is  b)iowu  to  uiiisist  of  crystalline,  colorless,  doubly  rel'racliiig  scales. 
The  Si'hcniniLc  is  tbe  giingue  of  diaspore,  and  it  may  bo  kuolinite  impure  with  diaspore.  The  Jack* 
soiiviUo  in  a  kaotiu,  and  may  be  knolinite ;  tbo  aaalyais  alforded  4*a^  of  frxe  silica,  and  0-9U  of 
unileciira posed  mnteriul  wbiub  above  is  excluded. 

Tbe  aDulysea  of  kaolinite  have  been  referred  to  photerito  ucdcr  the  iden  that  Guillcniiu's  analy- 
3\&  WBU  incorrect.  But  the  analysis  by  Knop  appears  to  show  that  there  is  a  specie;]  with  tbe 
phnlorite  composition,  but  not  diHering  from  kaolinite  iu  its  physical  or  crystallographic  clioractem. 

Named  from  f  >ti<,  a  Kale. 

41SA  Tcro'eii'te  Gloeker  (Grundr.,  644,  18.19;  Terra  miraculoau  Soioniie  C.  Hiclit-r,  1732;  Par- 
onisehe  Wundererde  of  o'rf  derm,  aulliort ;  Eisenhteiiimark  Breilh.,  Clinr.,  147,  182:i,  .SOI,  18;i2). 
A.  Knop  holds  (Johrb,  Mio.,  1S59,  64ii)  that  the  teratolite  ia  an  impure  htboniorge-like  pholerite, 
closoly  related  to  the  nuneral  from  Clieranitl.  It  is  described  as  having  H.='l — H,  and  G.=2"4l) 
— -.f'^;  color  varied  witli  lavender  and  other  shades  of  blue,  and  spots  of  red.  and  rarely  pearl- 
gray.  It  is  frutii  an  amygdaloidul  rock  overlaid  by  coal  strata  at  PlaJiitz  near  Zwiekau  iti  Saxouy, 
It  wjutains  much  oiyd  ol'  iron ;  but,  according  to  Kiiop,  proliablj  is  a  mixture  of  pholerite  with 
BOmo  tree  quartz,  pulverised  feldspar,  hydrate  of  iron,  carbonate  of  lime,  and  magucaia.  The  fol- 
lowing is  the  analysis  of  Scliuler  (Freitsleb.  OrykL  Saehs..  Uefl  BJ: 


gi         a\         Pes      Mn     Ag      Ca       & 
..  Pkisitz        41-GK     2-i-85     1298     1-68     £'5S     3-U4     0'93 


14-20  Sohnler. 


419.  EAOUNrm.  Talkerde  von  achuppigcn  Tbeilen  (ft.  Sonne  Adit,  Halsbrueke,  near  I'rei- 
bci^)  lllTn.,  Ui'b ,  213,  nsu.  Erdiger  Talk  Uofinarm,  Bergm.  J.,  IfiU,  1789 ;  Karat.,  Tab.,  82, 
lauo  1  Tak  grmuleni  U.,  Tr.,  iii.  1801.  Nacrite  pt.  Brvnga^  Mio.,  L  605,  180T.  Sehuppiger 
Thon  A^  St  Tal  91  1808.  Nakrit  flre.'tt,,  Char.,  94,  318,  1882.  Pholerite  pL  nianj  a«lAor». 
Kaol  n  «;  S   IK  Johnso  t.  Am.  J.  Sci.,  II.  liiil  361,  1867. 

Medulla  Saxi,  Cicrn.  Stcinmarck,  pt.,  Agric,  Interpr.,  466,  1 B46  =  lithotnarge  pt  Earuat 
Bclh  Hando  i.  3^0  1811  =Steinmark  von  RoiOiIitz  £^pr.,  vL  285,  IHIS.  Terra  Samia, 
Collvr  m  Aster  PI  a  ixxv.  63.  Marga  poroellana,  Leucargillo,  pt.  Wall.,  22,  1747.  Terra 
lorwllanea  C  vaaL  71  1  68.  Porcelain  Clay.  Kaolin,  Porzellanerde,  Porxellanthon,  Germ. 
Argilcs  a  porceLune  Pr.     Ttrre  i  foulon  pL  />-.=  Fuller'a  Earth. 

Ortlioi-iiDiuliiu.     /a /=120°.     In   rhombic,   rlioniboidal,  or  liexagonal 
PCiites  or  pliites;   Boiiieliiiies  in    fiin-shaped  aggr&ga- 
tiuns;   iisuiilly  constituting   a  clay-lilse  iriass.  either  413 

coiiiiHK't,  friable,  or  uiealv  ;  base  of  crystals  lined  (f. 
4i;t),  iirisiiiij;  fi-om  tiie  edges  of  superimposed  plates. 
(■Ica^'uso :  hsisal,  iierteet.  Twins :  the  hexagonal 
phirci^  made  up  of  six  sectors. 

li.  =  l-2-5.  ti.  =  2'-t— 2-C3.  Lustre  of  plates, 
pearly  ;  of  mass,  pearly  to  dull  earthy.  Color  white, 
grayisji-white,  yellowisli,  sometimes  brownish,  bluish, 
or  roddirili.  Scales  transpai-ent  to  translucent.  Scales 
flexible,  iiieliutic  ;  usually  unctuous  and  plastic.  Op- 
titally  biaxial ;  axial  plane  normal  to  the  base,  and 
to  a  side  of  the  hexagon ;  axes  quite  direr^nt ;  bisectrix  negative  j   Descl. 


I    at 


OSVGEX   COMPCirSliS, 


Vwr. — 1.  Argi'lifiinn.  Soft,  day-like;  ordinBrykBDlinite;  under  the  mlertwcope,  if  not  irtth 
out,  ebovriiit;  ^t  tt  is  niude  up  largely  orpcarlr  bcbIcs.  The  coiiBtituent  of  most,  if  not  all,  puK 
kaolin.    G.^i-eil,  IV.  JTrcilierg,  Breith  ;  ^-i..  fr.  £t.'lmcckeii8lcui,  Oarke. 

X.  ArwvfcTM-    Uealy,  hardly  DohereuL  racuatiu^  of  peiirij  BD^iuJar  scnlcs,  anal,  3-e,  9. 

S.  Imhcraled;  LdOmmaTiie  {Skmniark  ticnn.)-  Firm  uud  compact;  11=:; — 2-0.  Wben  put- 
veiiwd,  often  aliows  a  araly  lerlare  (anaL  17-24).  G.:^'J-n,  fr.  Cainarioir,  polid  var..  anal.  '13. 
IWiiftof  Thonucoi  ia  B  litliumnr|ferronifkuLlDnd,uBcd  EomelimeH  fortlalepBudla;  H.=2-S;  0.= 
S'lH— S-6G ;  color  milk-wbite. 

4.  Ftrragiimu ;  CorruU  Breltli.  A  flrm  lithotnarge  or  a  reddkih-white  or  Ucali^cd  color;  Iba 
color  D<riiig  lo  Uie  praaenoa  of  eome  uiyd  of  iron  replacing  the  Blumins;  H.  =  3— 3  ;  6.=3'S43l 
Streak  colorleas;  amopth  to  the  touch  (miflL  16,  ICl.     Also  browniab-red  (auaL  21). 

Camp. — 0,  ralioiSr  a  Si,  Q=3  :  4  :  2;  whence,  if  half  the  water  be  baaie,  li  fi'+J  Si)*  S': 
(as  utuuUy  wrilteo,  SlSiVli  Q:)=SiUca  46'»,  aluniiaa  3S%  water  l:('9=I0l). 

Aiialy»e9:  1,  W.S.Clarke  lAnn.  Ch.  Pliariu.,  Ixn.  133);  S,  Kioni  (0.  E.,  liiL  lfi72);  S,K. 
Muller  (B.  H.  Ztg.,  zxiv.  JjS6);  -I,  Ginlh  (Am.  J.  ScL,  11.  uviiL  SSI);  S,  6,  Johosaa,  Bartan 
(Am.  J.  8d.,  U.  cIliL  3B4,S&S),-  1,  A.  KnopUnhreBb.,  ;»»,  lSa9;;  8,  B.  Oichler  (Pogg.,  xc  ii20); 
9,  Btolba  (J.  pr.  Ch.,  xdv.  116);  10,  Smith  (An.  J.  Sci.,  li.  xL  !>»);  11,  Bousaingault  <Aiiii. 
d  M.,  111.  r.  554);  13,  T.  S.  Hunt  (I(C-p.  G.  Can.  l^^es,  inb);  U,  Elaproth  (Ueitr.,  ii  -^l&y,  }*, 
BaurtBer.  At  Wien,iiii.  683);  16,  Kkproth  (Beitr.,  vi.  i80);  16,  Nascholz  (Ber. lais  Dresden. 
18«8,  I3«|;  IT,  KainiiielBberg  [Win.  Ch.,  STflf;  18-21,  T.  Hnuer  (Jalu'b.  G.  Keidis.,  viL  12U,36:!); 
S2,  S3,  Fikeiutcher  (J.  pr.  Ch.,  Unix.  4<il);  ii,  Oauiniiilsbert;  (L  c.) ;  25,  xG,  R.  D.  Tbamnou  and 
mcliantaou  (Xbom.  Uiu.,  L  -iU): 


Si 


I.  Scbtieckcnat^ 


Mg      Ca       S 


FreiberK,  Sut 

4G-71 

39-48 

TamunuM,  l*". 

(})ie.-M 

SJ'-G(I 

Sunii^^ll.  Hill,  Pa. 

45-9:i 

;i9-Hl 

Rlclauot,d,  V«. 

48-51!'' 

35-61 

Zei«i^'«'flU,  Ha. 

4iJ91 

35;!3 

Alien  bo  rg,  Sm. 

4563 

M'..-P-9 

.ScUuu,  Bobcm. 

47-83 

se-;a 

Kuos 

44-41 

41-2U 

H.  Creoada 

450 

40-3 

Cbandiece  Falls 

40-05 

38-ST 

Alio,      KaoUn 

46-UU 

39-Ui) 

Zeictilz,     " 

4a-fil 

38-90 

Boohlitz.  OarMt 

4S'26 

36-50 

4ao« 

38-13 

40-!a 

■Rene,  Bubem., 

'■       4S13 

39-6K 

Saszka,  tthile, 

"      45'18 

37-92 

"       yttiow, 

"       44-31 

39-70 

"       b»h.-rtd. 

■'       44-54 

3:1-00 

Cainsdorf,up.yi-MM!, 

»       45-82 

3H-4:! 

■■         ■'  «.K 

"       46-30 

38-72 

Schtackeuwuld, 

"       43-40 

41-48 

Tweed,  Tueiii^ 

"       44-30 

40-40 

6-35 


=  10(1-71  Clark. 

1.10li=IUirl!8UuUer. 

-  13-811,  Sa  0-17  =  1 00  4J»GentIi,- 

14-02=99-711  Jiihnsuu, 

l-.;-8'!,  uiidel.  2-So=100  BurtOD. 

[14-8i-,]^ll)0  Knop. 

U-fiO  lS-7ti=&9-S2  Kiehtar. 

13-29=  iOOSlolba. 

1-21  13-14  =  99  96  Smith. 

-  14  8=100  BouBBingaulL 
D-fil  lliiO=9S-i-.u  Hunt. 

U-6U=8y-76  Klii|irolh. 

I2  4I  =  99-9.S  Bauer. 

■ —  U-Oii=93-50  Klaproth. 

-  I4-J9,  alk.  0-21  =  89-67  Naschold. 
i  12-36=100-30  RaniQi. 

Ir.  15-7i=n844Hnuer. 

J-93  15  01=99-05  Haiier. 
15-5.t=liiO-55Hauor. 


09i 


0-61      15-yU: 


l':>U  Hail 


l4",;6:^9!l-50  Fikenscher. 

—  —     —     13-80=99-72  FikenscUer. 

0-37"    1*20     13-49=100  Rainm. 

0-SO     0-7S      13-50=ya-45  Thomson. 

0-94    0-55    0-G4     14-21=  liiO-M  Riohardaon. 

,  hr  muriiidg  uld  (Ointh).         ^  CouUIni  mme  hct  elUca. 


Pyr.,  etc.— Same  as  for  nholerit«. 

Tho  mineral  from  ChauiiiBro  Falls  exfoliates  in  white  canliflowor-like  shapes  (Hunt). 

Ob*. — Ordinary  kaolin  is  a  result  of  the  decompositioD  of  aluminous  minerulE,  especially  ths 
Ibldspars  of  granitic  and  pieissoid  rocks  and  porphyries.  In  some  refciona  when.'  llief  e  rocks  huva 
decomposed  oii  a  large  acalii,  the  resultini;  clay  remains  in  vast  beds  of  kaolin,  usually  more  or 
less  tr.iifd  with  free  quartz,  and  Hometimes  witii  oiyd  of  iron   from  some  of  the  other  raii.eral» 

rseut.    Pure  kaolinitc  in  scales  often  oTCurs  in  connection  with  iron  ores  of  the  Coal  formation, 
lonietimes  forms  eileosive  beds  in  tbo  Tertiary  formation,  as  near  Richmond,  Va.     Also  mel 
with  Hccumpanying  diaspnre  and  emery  or  corundum. 

Oociirs  lu  the  conl  romiation  ut  fiache-Aprus  in  Belgium;  alsoin  thesameatSchlnn  in  Bohemia, 
and  at  Itxlie;  in  ai^llacoaus  schi)<t  at  LodiWe,  DepL  of  H^isult,  France;  at  ttie  Einigkeit  min* 
at  Brand,  near  Freiberg,  and  elaewhere  in  Saxony;  as  kaolin  atDiendorf  (Bodenmaisj  iu  Buvaria; 
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at  Zeisigwald  near  Chemnitz ;  as  the  ganguo  of  topaz  at  Bdmecskenstein ;  with  emery  and  mar- 
garito  at  Naxos ;  as  the  ganguc  of  diaspore  at  Schemuitz ;  as  the  raatnrial  of  paeodomorphs  after 
propopite  at  Altenberg  (anal  8),  showing  well  the  hexagonal  scales  (Johnson  &  Blake);  with 
fluor  at  Zinnwald,  a  white  powdery  substance  oonaisting  of  hexag.  scales ;  at  Rochlltz  {carnaf.)  in 
a  porphyritic  rock ;  in  seams  in  an  argillaceous  rock  on  the  Tweed  (tuesiie\  the  Latin  name  of 
which  place  is  Tuesis,  At  Yrieix,  near  Limoges,  is  the  best  locality  of  kaolin  in  Europe  (a  discovery 
of  1765);  it  affords  material  for  the  famous  Sevres  porcelain  manufactory.  The  dark -colored 
day  of  Stourbridge,  England,  is  made  up  in  large  part  of  transparent  laminsB  (J.  &  B.). 

In  the  U.  States,  kaolin  occurs  at  Newcastle  and  Wilmington,  Del. ;  at  various  localities  in  the 
limonite  region  of  Vermont  (at  Brandon,  etc.),  Massachusetts,  Pennsylvania;  Jacksonville,  Ala.; 
Edgefield,  8.  C. ;  near  Augusta,  Ga. ;  and  Johnson  k  Blake  observed  transparent  hexagonal  scales 
abundantly  in  a  blue  fire-clay  from  Mt  Savage,  Md. ;  in  the  white  clay  of  Brandon,  Vt.,  Beekraan, 
N.  Y.,  Perth  Amboy,  N.  J.,  Reading,  and  a  locality  in  Chester  Co.,  Pa.,  Long  Island,  and  in 
white  and  colored  clays  of  various  other  places.  Near  Richmond,  Va.,  the  mealy  constitutes  a 
bed  of  considerable  extent  in  the  Tertiary  formation ;  at  Tamaqua  and  Summit  Hiil  in  Carbon 
Co.,  Pa.,  it  occurs  iu  the  Coal  formation ;  in  a  sandstone  of  the  Quebec  group,  just  below  the 
Chaudiere  Falls,  filling  seams  or  fissures,  often  ^  in.  thick,  having  an  unctuous  feel,  and  consist- 
ing of  minute  soft  scales. 

The  characters  of  this  species  have  been  well  defined,  and  its  relation  to  kaolin  explained,  in  an 
article  by  Johnson  &  Blake  (I  c),  by  whom  the  name  kaoUniie  was  proposed  They  show  that 
Forchammer's  formula  for  kaolin  is  the  true  formula,  and  also  that  of  kaolinite ;  and  that  the  two 
are  one  in  species  chemically  and  physically.  They  point  out  that  much  lithomargo  should  be 
included,  and  that  the  hexagonal  scales,  wliich  the  massive  mineral  presents  under  the  microscope, 
may  be  detected  in  all  kaolin,  and  also  iu  some  dark -colored  fire-clays,  although  much  mixed  with 
impurities.  They  also  show  that  the  plasticity  of  the  kaolinite  depends  on  the  fineness  of  the 
material,  and  that  kinds  not  plastic  in  water  may  bo  rendered  so  by  fine  trituration.  They  suggest 
that  the  distinction  of  kaolinite  and  pholerite  may  disappear  on  further  chemical  investigation. 

The  earliest  recognition  of  the  mineral  distinctively  is  by  Werner  in  1780  (1.  c),  who  placed  it 
under  talc.  It  afterward  took  the  name  of  earthy  kUc,  as  used  by  Hoffmann  in  1789  (1.  c).  The 
acute  Karsten  pronounced  it  a  scalij  clay  {schuppige  Tfion),  and  arranged  it  accordingly  in  1808 
(1.  c.) ;  but  no  author  of  the  next  twenty  years  fully  adopted  his  view.  In  1807  Brongniart  made 
the  species  nacrite  (1.  cj,  for  a  fusible^  anhydrous,  pearly  poiash'Viicay  analyzed  by  Vauquelin 
(affording  Si  50,  ^1  2G,  ¥q  5,  Ca  1-5,  Iv  175),  and  referred  to  it  doubtingly  the  earthy  talc^  in  a 
note,  without  any  knowledge  of  it.  Hausmann,  in  1818  (Handb.,  500),  says  that  the  sdiuppigt 
2'alc  of  Aiidreasberg  in  the  Ilarz  (which  he  says  is  wrongly  called  buUermilchsilber)  may  perhaps  be 
schuppifje  Ifydrargillite  (hydrate  of  alumina)  or  Thon^  but  au  analysis  was  needed  to  decide  it  lloff"- 
mann,  in  1815  (llandb.,  ii.  b,  208),  makes  it  his  Jirsi  variety  of  talc,  but  queries  its  nature,  and 
cites  an  analysis  by  John  of  a  hydrate  of  alumina. 

In  lf<32  (1.  c.)  Breithaupt  gave  the  Saxon  mineral  the  name  nacrite  (nakrit),  without  any  appar* 
ent  reference  in  the  place  to  Brongniart's  or  Vauquelin's  previous  use  of  this  name.  But  he  at 
the  same  time  questions  whether  it  may  not  be  identical  with  pfwlerite  (which  had  been  described 
iu  ^S2^).  Since  then  the  species  has  been  united  to  pholerite,  under  the  idea  that  pholerite  was 
incorrectly  analyzed  by  Guillemin  (which  may  still  be  true) ;  and  Breithaupt,  in  1841  (Handb.,  39'l  \ 
adopts  this  view,  putting  pholerite  of  Guillemin  under  nacrite;  and,  moreover,  he  attributes  his 
name  nucrite  to  Vauquelin.  This  was  the  state  of  the  question  when  the  description  of  kaolinite 
by  Johnson  and  Blake  appeared. 

Breithaupt,  in  18:V2,  stated  that  the  scales  were  hexagonal;  and  again  in  his  account  of  the 
"  nakrit  "  of  Brand  near  Freiberg.  A.  Knop,  in  1859  (Jahrb.  Min.  1859,  594),  describes  with  detail 
the  crystallization  of  the  Schncckenstein  mineral ;  he  makes  it  rhombic,  with  the  plaues  /,  (?, 
I-/,  and  gives  the  angle  /a  7=118°.  Descloizeaux,  iu  his  Mmeralogy  (18B2),  shows  that  optically 
the  sciiles  from  Brand,  near  Freiberg,  are  orthorhombic,  and  makes  the  angles  120"*  and  60" ;  and 
Johnson  &  Blake  give  the  same  angles  as  a  mean  of  their  measurements  of  various  kaolinites. 

The  name  Kiiolin  is  a  corruption  of  tlie  Chinese  KauLing^  meaning  high-ridge,  the  name  of  a  hill 
near  Jauchau  Fu,  where  the  material  is  obtained ;  and  tlie  pctuntze  (peh-tun-tsz)  of  the  Chinese, 
with  wliich  the  kaolin  is  mixed  in  China  for  the  manufacture  of  porcelain,  is  a  quartzosc  feld- 
si)athic  rock,  consisting  largely  of  quartz  (S.  W.  Williams).  The  word  porcelain  was  first  given 
to  the  ehhia-ware  by  the  Portuguese,  from  its  resemblance  to  the  nacre  of  the  sea-shells  Parcel* 
la/ia  (Cyprseas),  they  supposing  it  to  be  made  from  egg-shells,  fish-glue,  and  fish  scales  (S.  W. 
WilUamsj. 

420.  HALIiOYSITZS.  Halloysite  Berfhier,  Ann.  Ch.  Phys.,  xxxil  332,  1826.  Galapektit^ 
Guramit,  Breith.,  Char.,  99,  1832.  Glagerit  BreiOu,  Handb^  367,  1841.  Smectite  Salveiai,  Ann. 
Ch.  Phys.,  III.  xxxi.  102,  1851.    Steinmark  or  lithomarge  pt,  Pseado-Steatite  pt,  Glosseool 

'  Ute,  Shtp.,  Min.,  1857,  App.  to  SuppL,  p.  iii. 


OXYGEN   COMJ'tlL'NDS. 
,  T.  1&3,  ISIO.   )  rievarile  Beud.,  Tr.,  182-1,  in  lodoi,  iud  ii 


Massive.     Clay-like  or  eartliv. 

n.  =  l— 2,  G.  =  1'S— Si.  XuBtre  somewiiat  pearly,  or  waxy,  to  dull. 
Color  white,  grayish,  greenish,  yellowieh,  bluisli,  reddifih.  Translucent 
to  oiiaque,  Bometimes  becoming  tranaluufent  or  even  transparent  in  watw, 
with  au  increase  of  one-ftt'th  in  weight.  Fracture  coueuoidal.  llardly 
plastic. 

Tar. — I.  Ordinary.  Eartlij  or  irsij  in  luBtre,  and  opaque  moSfive.  Galapeciiie  \a  th&  haOoj- 
site  of  Anglar.  Ftmiia'tlealite  of  Ttionifon  k  Biniiiij  is  nu  Impure  Tiiriclj  (anal.  8,  9),  clerk  gtcea 
la  color,  wtcUH.  =  2'35,  G.=a4H9.  Glogerile,  from  BetgnerBrbullifaBararia  (anal.  Iti,  11),  is  proved 
to  bo  lialloygite  by  Fikensther;  it  ia  while  to  jfcllowiBh-white;  G.^:;-Hft— 2*882  ]  K— 2— i-5. 

3.  Smtelife  of  Salretat  is  gix-euUb,  and  id  certain  staCcB  of  humidity  appeara  traiiBpureiit  and 
altDoat  gelutiDous ;  it  i»  A'arn  Ccnde.  coar  QoLidua,  i'niiice  Breitliuupt's  6'u"iin>Ei!(Ctiar,  U9,  1S33] 
ia  n  "puiD-llkohalloyBitc,"  cot  odhtriiig  to  the  tongue.  ftomAii^ar,ttiougli  in  hi*  Ilaadbuch,  where 
the  aame  locality  is  meiitioneil,  ho  quotes  Borthier'a  analysis  ot  CMUyrile  Trotii  the  P>reneea. 
UlosatcoUiU  IR  mQb-wbito  and  enithy,  but  becoiiie!)  traaaluoeut  on  tli«  tdgea  and  u  little  opaline 
in  water,  U  tbnns  a  seam  I  iiu  ttdck  In  a  sQiceous  t;iIuriaQ  rock  in  lUsiug  Fawn,  Dude  Co., 
Geo^a. 

8.  LeiitinUe  ie  earthy,  compact,  white,  traiixluceiit,  and  ,'w>rueiThat  opaline,  from  Kail  in  the 
Eifel  \  and  brownish,  l¥um  rifts  in  pegmatilfi  at  La  VUate,  near  Chanteloube,  in  Fronec.  Lujoliard 
consicicred  it  illnndb,,  1S2U|  u  dcouniposed  semiopaL  It  is  described  aa  not  gelatinizing  in  adds. 
Named  after  the  tiermuu  niiucralogigt  Lens.  Kerls/Jiiiakilt  of  Ss^Kiiimovsbi,  a  whitisL  or  bluish 
eurtli  Trom  Nerifichlnak,  baa  hcco  referred  to  Icuzlnite.  Severile,  or  leasinitu  of  SL  Sever,  waa 
Qrst  uutLced  in  IHId,  and  anuly/ed  in  that  year  by  PuUc-tler  (J.  dc  Pbya,  Ixixvi.  ifil,  18IS).  It 
hus  soniet.roes  tlie  Bemitrauaparenoy  of  Opal,  a  6oi\  fuel,  adbareii  strongly  to  the  louguf,  and 
mnkoti  no  pusle  uith  water;  it  is  from  the  upper  arenareons  stratum  in  the  gypslTerouB  IVrtiui^ 
at  SU  t'cver  in  Frunce.     It  U  not  clear  wbctli«r  it  belouga  here  or  to  kaolinita. 

i.  Bale,  in  part,  may  belong  hure;  that  in,  those  colored,  unctuous  eii^t  containing  more  or 
lesaoxyd  of  icon,  wbieh  also  liare  ajwut  24  p.  c,  of  water;  the  iron  gives  It  a  browniuh,  ycllow- 
Isli,  or  rcddleh  color ;  but  more  invaatigiitiou  is  needed  belora  it  is  known  tliat  thej  are  nut  more 
niiituica,  Oropionot  Qlocker  iSyn.,  li*«,  13JT)  is  a  dark  brown  to  black  bole;  it  is  the  Btrgteift 
of  Werner  (Deb.  Croust,  IBS,  ITBO),  having  a  ^reaay  fuel  and  streak,  aod  1I.  =  1 — 2;  tlio  eolor  ia 
attributed  to  bitumiuoua  matters  present.  It  la  lioni  Olkutsch  in  Poland.  Whore  It  bi^longs  ia 
donbtfiil.  The  analysis  below  by  Bnchols  ia  of  a  similar  kind  f^oni  Thuringia ;  but  its  ideutll; 
with  Woruer'l  Polish  Benjsri/e  is  DOt  cortJlin. 

Oomp,—0,  ratio  for  ft,  Si,  R-X  :4:3;  (i  fi'  +  jSl)' Si'+3  ft  or  (SlSi'-t-sfl)=8iliea  13'3, 
alumina  37'1,  water  19l)=!0ii.  Annlyaes:  1,  lA,  2,  Berlhier  (Aan.  Ch.  Phyb.,  L  c,  Ann.  d.  U., 
III.  ix.  GOU);  3,  DuNnoy  (lb.,  iii.  393);  4,  Oswald  (J,  pr.  Ch.,  xii.  1131;  S,  Jlouhelni  (Verb.  uat. 
Ver.  Bonn,  v.  41,  Ramm..  4tb  Suppl.,  221);  6,  Seuvsge  (Ann.deM.,  IV. i,  77);  'I,8aIvelst(Ann. 
Ch.  Phys.,  UI.  ixii  102);  8,  9,  Thomson  and  BinneyiEd.  N.  Phil.J.,  itl  5i);  10,  11,  Fiken- 
BCherfJ.  pr.  Cl^  Ixixii.  45S};  12.  v.  Hauer,  (Jolirb.  U.  Reiclia.,  820,  18.^3);  1^,  FisauhC.  R.,  Iii. 
310);  14,  John  (I.  c.) ;  1 5,  Salvetat  (1, a) ;  16,  n,  Liiwig  ("Laouh.  Oryltl.,"  but  not  loundin  ilby 
the  author);  18,  Wackcnroder  (Kaeta,  Archiv.,  xL  4e6);  lU,  Zellncr  (Jahrb.  Uin.,  18;i5,  467); 
20,  Bncbolz  (Oohlen'a  N.  J.,  iiL  bat): 

^i      Xl       Pe       fig       Ca        f.'tt       E        It 

1,  Anglar  39-5     S4-0     3fi-5  =  ]0(l  Berlhier. 

lA.     "    dried  at  100°  C  44  94  39-06  16-0u=100  Berthier. 

2.  Housacha  4G-i     3U  H    16  0  =  8915  Bcrlliicr. 

H.  LaVoulte  40<;G  :).1-6e  24-83-;f,M5Durnaioy. 

4.  Mieohowits,  Silesia  4ir2i  30-00 24';!J,MgO-25  =  w9a,'iO. 

5.  Altcuberg  40-31  38-23 23-6'.'.2r  1-23=9S-46M. 

6.  Ecogne  42  ao       24=I00  Sanvajru. 

7.  fonde,  Smectile  43  0  ?.::-5fel-20     0'03  102  0-4         21-7,Siefl,l-i=10r62S 

6.  Blackburn  41*89  22-05    G'63      6-16  2-42     aO-2:' Jlln  (r.  =  »;KtU  T. 

9.  '■  42-18  22'a3    6-31      6-76  2-64     IB'GS  SCn  H-.=39-60  B. 

!••.  Glasailt,mmpact         4-i-aS  36-14  20-54=99-5:t  Fiken^ch. 

11,  "         taiUiy  3T12  41-27 21-IG=9S-a.-i  Fikensch. 

12.  St  Stver,  Seiwfc         44-42  36-00 0-65 18-40=90  47  Houer. 

la.  Citorgia,  Citiijec.  40i    37  S    05      21-8  =  100-5  Pisani. 
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Hi      XI       Fe       Ag      Ca        5fa       fe        tl 

14.  Eifel,      LenziniU  87*5     37*5 2.5-0=100  John. 

15.  Chanteloube,"  8636  36  00    1*1)5      O'lS     050         21*50,  Si  gel.  2  0,  quarta 

l*64=lUol3  Salvetat. 

16.  Ettinghausen, /fete        42*00  2414  1003      0*43      0*52 24*0:{  =  lf»l*0o  Lowig. 

17.  C.  do  Pnidelles,  *'  41-05  25*03    8*o0      u*50      0*45     24-02=99-14  Lowrig. 

18.  Sasobuhl,  "         41*9     20*9    122       24 9=90-9  Wackcnrodei 

19.  Striegau,  "  42*<'0  20*12    8*53      2*01      281     0*50  2400=9'.v97  Zollner. 

20.  Thuriugia,  Oropicm,       44*0     26  5      8o 05       20-5=99*5  Bucholz. 

Pelletier  obtained  for  the  severiie  (1.  c.)  ^\  50,  Xl  22,  Xl  26=98.  Shepard  made  the  glossecoUUe 
erroneously  u  hydrated  silica  coutaiaiug  1 7  p.  c.  of  water. 

Pyr.,  etc.— Yields  water.  B.B.  infusible.  A  fine  blue  with  cobalt  solution.  Decomposed  by 
acids. 

Glossecollite  is  decx)mposed  by  hot  s'.ilphuric  acid,  Pisani. 

Obs. — Occur.**  often  in  veins  or  beds  of  ore,  as  a  secondary  product ;  also  in  granite  and  other 
rocks,  being  derived  from  the  decomposition  of  some  aluminous  minerals.  The  llaUoydite  of  IIous- 
scha  is  derived  from  graphic  granite. 

Appentdix  to  Clats. 

The  following  are  other  earthy  hydrous  aluminous  silicates,  all  of  doubtful  character : 

420A.  SrxoPiTE  Ilauain.^  Ilandb..  1847;  S.vfurK?  Theophr,;  Rubrica  Viimv.;  Sinopis  Pliny , 
Sinopische  Erde  Klapr.j  Bcitr.,  iv.  345  ;  Bol  de  Sinopis  Beud.  A  clayey  earth  of  a  brick-red  color 
doited  with  white,  adhering  to  the  tongue.  The  material  analyzed  by  Klaproth  was  from  Ana- 
tolia, Asia  Minor.  The  sinopic  earth  of  the  ancients  was  brought  from  Cappadocia,  and  used  as 
a  red  paint,  and  may  have  been  a  red  ochre.  Theophrastus  speaks  of  two  other  kinds  of  sinopic 
eartli.  one  whitish,  the  other  between  the  red  and  white  in  color,  and  called  the  pure  kind  because 
it  was  used  without  mixing;  besides  also  an  artificial  kind  make  by  burning  a  clay— the  clay  be- 
coming red  owing  to  the  hydrated  oxyd  of  iron  present,  which  was  freed  from  its  water  by  the 
heat. 

420B.  Melinite  Glocker  {Syn.,  186,  1847;  Gelb-Erde  pt.  Wem.,  Hoffm.  Min.,  ii.  b,  210;  Argile 
ocreuse  jaune  pt.  H. ;  Yellow  ochre  pt.)  is  a  yellow  clayey  material,  looking  like  yellow  ochre,  more 
or  less  lamellar  in  structure,  shining  in  streak,  adhering  to  the  tongue,  and  soiling  the  fingers ;  G.= 
2-24.  The  kind  analyzed,  and  to  which  the  name  especially  belongs,  is  that  from  Am  berg  in 
Bavaria.  Other  reported  localities  are  Miinden  and  Schoningen  in  Ilanover;  Wehrau,  Prussia; 
Kobschiitz,  Saxony;  Viorzon  (whence  sometimes  called  VierzonUe\  Dept.  of  Cher,  and  Pourrain, 
Dept.  of  Yonue,  France. 

420C.  OciiRAy  Breith.,  Char.,  100,  1832.  A  kind  of  "bole"  of  a  yellow  color  from  Orawitza, 
a  little  greasy  in  feel,  with  H.  =  l— 2,  and  G.=2-4— 2*5;  streak  pale  yellow  to  colorless. 

Plin'tiiite  TJtoin.  (Min.,  I  323)  is  a  brick-red  clay  from  Antrim,  Ireland,  having  G.= 2*342,  and 
II.  =  2  7 5,  and  not  adhering  to  the  tongue. 

Analyses:  1,  KLiproth  (1.  c);  2,  Thomson  (L  c);  3,  Eersten  (Schw.  J.,  Ixvi.  31);  4,  Kuhn 
(Schw.  J.,  n.  460) : 

Si  Xl  J?e  Ca        NaCl         fi 

I.  Smopite  320  26*5           21*0           1*5  17-0=98-0  Klaproth. 

2..  MtUuite  33-23  14*21  87*76%  1-38          13*24=99*82  Kiihu. 

3.  Fdnthite  30*88  2076  26*16         2*60         19  60=100  Thomson. 

4.  Ochran  31*3  43*0  1*2  . 21  •0=96-5  Kersten. 

These  ochreous  clays  are  probably  only  mixtures.  Von  Hauer  obtained  from  a  "melinite  "  of 
unknown  locality  (Jalirb.  G.  Reichs.,  1653,428)  tii  46*50,  3tl,  Fe  40*82  (in  one  trial  Pe  14-92),  6a 
0-39,  11  11-50=  lOo. 

42nD.  Oravitzite  Breith,,  Handb.,  366,  1841.  Massive  and  in  nodules,  and  resembling  halloy- 
vite,  but  heavier.     H.=2— 2^;  G.=2-701 ;  lustre  waxy;  color  greeniah- white;  unctuous.    It  is 


frwii  UiK  luitliiii  >i<  iiiluliiirlu  NJiil  Mirliniiltf  •villa  on  llw  fiirrlt 
tUuy«»H\m  Ml  AilUU,  Al  t-Hf,  Vnil-'H,  Mil  iDi'd,  Tl  (i"ia-=ll 


HtlibMwl  i«  bit  II  l»f rittoii  •lufiiltmii*  fllli^l*  noDUlniiiH  Diyil  of  dno.    Tn  the  idau  tul«  jlelili 
milKli  wuUr.     till.  fM'l*,  wumillixr  U>  llultiiar,  wlili  fotlu  and  Inni  on  diarMHil,  n  *1^  vhiob 
(•  f  iilliiw  tvliltw  lull  Mild  Hlillo  mi  i<uulln(,    Tlw  ui;d  vl  Xluo  t*  praWUf  proniit  a*  a  luiiior'  in 
tliv  iiluf , 
rtKfii  UiMWllM,  ItMiMf  I *»■<•,  wKIi  iwUinIa*. 

m>U   ll<in\Mt  ntthhumtiitr  IJnhtMh.,  tum.  ial<,  1»n).    A  wtilhi  or  reddish  rtay  reaalltug 

■       ri  111*  fwrtftroin  olty*  of  Kri«iiTig,  loeland. 

Tlll'JO-slOOIIl. 

iHI'ir  Hi>rrHillMT>(K«in>l|llllll  >1«^,  Uvri.,  Vou,  Kit.  Unawu,  1.  no,  18II).  A  pearl-graj 
iH  llhitl>li'Ht<'if  lltloiNmrMii,  iWirn  Ihii  (Hiim,  linvliiu  »  mimr  Cocl,  and  toruavhat  n^heriag  to 
il>*  l'.in.i.»,^llli  II -cA  Ji.liri  Jiilm  (iLwInod  il  a  »  *tvn,  Al  U-On,  Po  IJ-SS,  Ca  s-36, 
Nh  1^1  I  Ml,  n  UHXii,  ni*ii«kiiiMa,  rhrnmalf),  maRno'li.  mid  loia  i-nO.  Bowmes  hard  cuaugli  to 
iMBlnli  Hint*  li>  iiiMiinllr.ii.     II  I*  o»IiIm>iij  imnilj  *  cloyi>r  mUiurn. 

A^ir  l>l»'f<ti>i)t«ti(iiriliH't'«rl>>r4)  wg«,  «M<ordliiB  M  OrouiiAitMMIii..  1R,  11SS),  p}^3]1onish- 
Wlilln  i(lliiiiiiMt||«  IViMii  i'HI'liu'X,  iiMd  IhVN  M  «  luhnllnW  for  »ot,p.  It  has  b««n  referred  to 
t»|ili<tlln  li|»  *uin*. 

4«mi,  UmamiR  ftntU.  lUHndh,,  II  Sllfl,  \#iM     Mv1o)iitt«  !■  tranaliiocat.  nhilo,  rvnonHsIi, 

trn}Wh,  "I  Hi*i>iil<i)i,  lini  H  ■iiikll  noit'JtnlJil  IhiDltinMilliiiiwii  a  IltlU  to  the  ton^uo.  imd  rsEemUe* 
I  humii'  lim  tli'«li  iir«ti  *|itil<<  twliuiim  Iha  imina  Itom  •*v.i,  i^filf.  and  iif-.,  mral,  sif.l  ApcoT(^ 
lun  Vt  INnltiivri  It  wnaltW  lU  •ilU'A  itluiiiliw.  «  ltlll>  Enaimmia  miU  ozyil  oT  trao.  with  aiomoiiia, 
Vntvti  auit  mmw  kittuniMi     II  «IU>1^I>  In  «|[Uh  tuW  "Imi  w*iur  Ihun  nHngeitiv." 

.  bulWw  mi  tUlucktr'*  SriL.  mu.  1«4T.    Arhurandil  fcoi  >rlt«^), 
Ducvn  Ilk*  chalk     Abo  U  Minbntnl  nrtul*.  w  rooibiailiaM 


IMI    Ai-i|*k»ti> 

|«Mtwi  »«Hiw..    < 

r  «  .I..I...MIOU 


■utkiit  *'■•  fl-t"*  m*  chalk     Abo  la  Minbntnl  nrtub.  or  rooiUailaM 

WmI   wtNilunin,^  luM  •vtilEutb'  |<«HHkunort4Kiiu.    Otohx  gn^isb-ittiitv  la 

Koi'tufv  MUtfg-.    t)u  llw  Act>tMiv«Ua  tilbatMrtoUae'"^^- — 

tiHiWoiWf  vvvvMi)*  of  hl«cTMo  Uit4>Mnl  b  it;  iIn  t 


S«*V>l>4i«i4ii  ,  IwwMouMii  ftiM'tufv  MUtfg-.    t)u  iTw  AchlMivtUa  ti(ba(M7tol]aeiniid 


nt^t  A.': 

i  iiiki«[Hnt««.  3h»   l>m«r  "c 


<j»«j»^.   .'.sNtvS) 


'■   lJ»Mik4  :S^>.  43p.  'JtMk  ib^  T^sU-  A  -^  li^Bii  *  .K^ir  ift 
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422  piNrm. 

Amorphous ;  granular  to  cryptocrystalline ;  usually  the  latter.  Also  in 
crystals,  and  sometimes  with  cleavage,  but  only  because  pseudomoi-plis,  the 
forni  and  cleavage  being  those  of  the  minerals  irom  which  derived.  Rarely 
a  submicaceous  cleavage,  whicli  may  belong  to  the  species. 

H.=2*5— 3*5.  Ct.  =  2'6— 2*85.  Lustre  feeble,  waxy.  Color  grayish- 
white,  grayish-green,  pea-green,  dull  green,  brownish,  reddish.  Translucent 
— opaque.     Acts  like  a  gum  on  polarized  light ;  Descl. 

Comp.,  Var. — Pinito  is  essentially  a  hydrous  alkaliiio  silicate.  Being  a  result  of  alteration, 
and  amorphous,  the  mineral  varies  much  in  composition,  and  numerous  species  have  been  made 
of  the  mineral  in  its  various  conditions.  If  crystals  of  staurolite  may  vary  2n  p.  c.  in  the  propor- 
tion of  silica,  much  more  should  a  massive  mineral  whicli  has  been  made  by  the  mctamorphism 
of  otlier  niinorala.  Variations  would  naturally  exist  from  the  presence  of  some  of  the  unaltered 
original  mineral,  or  of  some  of  its  ingredients  in  an  uncombined  state ;  and  in  the  cjiso  of  rock 
masses,  from  mixture  with  free  quartz,  partially  altered  or  unaltered  feldspar,  or  other  substances. 

The  varieties  of  pinite  here  admitted  agree  closely  in  physical  characters,  and  in  the  amount 
of  potash  and  water  present,  and  their  variations  are  such  as  are  reasonably  attributed  to  the 
a'oove  causes. 

The  0.  ratio  for  the  bases,  silica,  and  water,  deduced  from  the  mean  of  the  analyses,  is  3:4:1, 
whence  the  formula  lilt'-f  f  (R',  ft))^Si'=.  if  K=K  and  iV  :  ft=l  :  8,  Silica  46*0.  alumina  35-1, 
potash  12  0,  water  (;-H  =  100  ;  or,  if  H=JtMg-|-|  ft:  and  R'  :  U=\  :  6,  =Silica  459,  alumina  32*7, 
magnesia  2-5,  potash  I'l'^t^  water  6*9=  hiO;  or,  if  Mg  :  Iv=5  :  7  and  R*  :  tt=l  :  5,  =  Silica  46*2, 
alumina  3:{*0,  ma.irnosia  3*3,  potash  10*0,  water  6*9=100.  The  mineral  is  related  chemically,  as 
it  is  a'so  physically,  to  serpentine  (which  has  the  0.  ratio  3:4:2);  and  it  is  an  alkali-alumiua 
Bcrpeniiiic,  as  pyrophyllite  is  an  alumina  talc. 

The  different  kinds  are  either  pseudomorphous  crystals  after  (1)  iolite ;  (2)  nephelite ;  (3)  scap- 
olito  ;  (4)  some  kind  of  feldspar;  (5 )  spodumene :  or  (6)  other  aluminous  mineral;  or  (7)  dissem- 
inated masses  resembling  indurated  talc,  steatite,  lithomarge,  or  kaolinite,  also  a  result  of  altera- 
tion ;  or  (8)  the  prominent  or  sole  constituent  of  a  metamorphic  rock,  which  is  sometimes  aptntfe 
scltist  (analogous  to,  and  often  much  resembling,  ialcose  schist,  and  still  more  closely  related  to 
pyrophyllite  iic?ii^i).  As  argillaceous  shale  often  consists  of  pulverized  feldspar,  its  conversion  into 
pinite  schist  would  be  wholly  similar  to  the  pseudomorphism  of  a  feldspar  crystal  into  pinite.  It 
is  not  possible  to  arrange  all  the  varieties  under  the  above  heads.  The  following  are  the  names  that 
have  been  introduced,  and  the  characters  of  the  substances  to  which  they  are  applied  : 

Yar  1 .  Finite.  Speekstein  [fr.  tho  Pini  mine  at  Aue,  near  Schneeberg]  Hoffmann^  Bergm.  J.,  1 56, 
178^;  Kieselerdo  +  Thonerde,  etc.,  Klapr ,  ib.,  227,  1700.  Pinit  Karattn,  Tab.,  28,  73,  IsOO.)  The 
original  pinite  is  in  6-  to  9-sided  prisms ;  color  brown.  Occurs  in  granite^  and  is  supposed  to  be 
pseudomorphous  after  iolite.  Also  found  at  St.  Pardoux  in  Auvergne,  at  tho  Puy  de  Dome,  in 
decomposing  feldspir  porphyry ;  at  Mihlentlial,  near  Elbingerode,  tho  prisms  12-8idod,  lustreless, 
with  If.  =  2 -3.     Anal.  1-7. 

2.  (JiEiJECKiTE  (fr.  Greenland,  Allan,  Ann.  Phil.,  ii.  1813).  In  6-8ided  prisms,  probably  pseudo- 
morphous after  nephelite.  II. =3-5.  G. =2*7  8— 2*85.  Color  grayish-green,  olive- green,  to 
brownish.  Brought  by  (Jiesecke  from  Akulliardsuk  and  Kangordluarsuk,  Greenland,  where  it 
occ.'urs  in  compact  feldspar  Also  of  similar  characters  from  a  pyroxene  rock  at  Diana,  N.  Y.,  the 
prisms  often  large,  and  with  the  basal  edges  replaced  by  a  plane  inclined  about  135°  to  the  base. 
Anal.  8-11. 

(/>)  Lyhrodes  Karsten  (Mag.  Ges.  Fr.  Berlin,  iv.  78,  1810;  John,  Ch.  Unt,  i.  171;  Splittriger 
"Wcrncrit  I/au.'im.,  520,  1813)  has  a  little  less  silica  and  more  alumina  than  the  above  (anaL  12), 
but  is  otherwise  essentially  the  sanje ;  it  is  imperfectly  lamellar,  scaly  in  fracture,  greasy  in  lustre ; 
yellow,  flesh  red,  brownish-red,  or  spotted  with  greenish  and  yellowish;  G.=2*ol;  and  is  from 
the  zircon-syenite^  of  Fredericksvani  and  Laurvig.  It  is  regarded  as  altered  nephelite.  Of  like 
composition  and  origin  is  the(c)  Liabener.'e  Marignac  (Bibl.  Univ.,  'n.  293,  1848),  from  a  porphy- 
ritic  feldspathic  rock  of  Mt.  Yiesena,  in  Fleimsthal  (anal.  13-15) ;  it  occurring  in  6-sided  prisma 
without  cleavage ;  H  =3-5;  G.  =  2-814,  v.  Hauer;  2*8')6,  Breith. ;  lustre  somewhat  greasy ;  color 
greenish-gray  ;  and  without  double  refraction. 

{d)  Dysyntrihile  Shepard  (Proa  Am.  Assoc.,  311,  1851,  Am.  J.  Sci.,  II.  xiu  209)  is  essentially 
the  same  with  the  gieseckite  from  Diana  and  elsewhere,  Lewis  Oo.,  N.  Y. ;  it  constitutes  masses 
or  a  rock,  somotinies  slaty  in  structure,  and  somewhat  resembles  serpentine,  though  more  waxy 
in  aspect  (anaL  18,  10);  H.=3— 3*5;  G.  =  2-7»>  — 2'8I ;  colors  often  mottled,  usually  greenish,  some- 
times roddish  or  spotted  with  red.     Associated  with  phlogopite,  etc. 

(e)  Paroimite  T.  S.  Hunt  (Rep.  G.  Can.,  1852,  1863)  is  similar  to  dysyntribito,  but  l^sspuro; 
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the  nnalyaea  varj  cnnsidernbly  (onal.  20-231,  it  helag.  as  regnriieil  hj  Hunt,  a  rodt,  amd  nol  « 
rample  mineral;  tbe  iiBme  alludes  to  a  reBeaiblancc  to  aerpentioe;  FI.=a.'v— 3,  and  it  puts  lika 
massive  talc;"  Q  =ai  — a-78J;  2-90,  fr.  Pownah  colore  greeuisli,  j-ellowiBh,  reddish, grayioli.  It 
coHstitatos  a  Hchitlose  rock  at  St.  Nicholaa  and  Fumioe  R.,  Csn.,  Iwlng  an  alrercd  slmla  of  the 
Loivor  Siliiriiin  (Qiiebeo  irroup);  also  occara  in  StanBteart,  Cao^  on  the  E.  shore  pf  L.  Mom- 
phrBtuugog,  wlthchlorilii'sehist;  and  at  Pownal,  Vtrmont.  as  a  bluiah-giay  Bchiat,  thai  had  been 
■misidcred  a  Calooae  or  magiiesuia  sclii^it, 

(/)  A  gfetn  miaa-ai  froni  the  Grindolwntd  placier  (anal.  U).  having  H.  =  3-6— 4,  and  G.=2-a5, 
a  Boiiiewlial  wbij  luatre.  reaemUiug  a  compact  green  talc,  and  dcstribcd  by  FaUenberg;  (Ear.  N 
Oes.  Berne  ISOG)  is  very  similM  W  paropbit*. 

(jl  FinOoid,  descrilwd  by  A.  Kaop  (Jnfirb.  Min.  I85B,  6BS)  as  a  rock,  ie  Kke  dygjntribite  in 
riiarauterB.  and  n  sohiet  called  "piniioid  sdiisl^'  approaches  parophilo.  Pinitoiii  (aoal.  'IR)  has 
P.=a-&;  G.=2'7S8;  color  iMk.,  oil-,  and  (rrajiah-greeu.  Oaiurs  iu  the  re(fion  between  Freiberg 
and  Obemiiit^  Saxony,  pseudomorptmna  after  foldBpor,  in  a  halT-decompoaed  grunitic  porphyry, 
Qon*litutinp  iit>out  '2i  p.  c.  of  the  rock. 

3.  WiLSOsiTB  T.  S.  Hml  (Kop.  G.  Cm.  1BB3,  1865)  U  a  pinite  pSBudomorph,  with  the  form  and 
etoflvagfi  of  scofuJite;  H.=a'a;  0,=2-76— S'78i  lustra  Bomewhul  pearly;  color  rose-red;  frag- 
loettls  IratBlueentj  auul.  1«,  17.  It  !l  ftomBothiirst,  Can.,  where  it  was  flrat  foand  by  Dr.  Wilson  ; 
alao  St  lawrence  Co ,  N,  Y.    Ti^atiteip  Sa;i),from  Antwerp,  St  Lawrence  Co.,  may  be  thoBame.   ■ 

4  l'ai.T,iiiaiTB  and  Rosits  of  STanberg  (Ak.  H.  Stoclih..  )64D)  arc  ckMo  »  the  preceding  in 
oompoBllion.  Itoeile  (aiiaL  £8)  is  a  granulur  red  muiera!.  occurring  ic  granular  limestooe  at  Aker 
in  Stidermanlanll ;  Ii.^=a'6;  Q.=^*T1,  G.  Hose  and  olhem  make  it  oZtsrAJ  Dni>rfA)i!b  I'o'yargite 
(anail.  3(1,  -11)  occuth  in  reddish  Umellsr  maaseg  at  Tunaberg.  Sweden;  H.=4i  G.=a-Tiis;  named 
ihiin  To.>6c,  wmmA,  and  ^syi^i,  sporkU.  Tho  name  Pt/rrkolite  has  been  given  to  a  reddish  lamellar 
mineral  from  Tunnberp,  which  is  very  Blmilnr  to  polynrgitc  (Deaii  Min.,  i.  ao2,  1862);  it  has  11. = 
3 — 1 ;  and  cleavage  surfaisB  incline  together  about  SI ' ;  and  is  apparently  anarthite  hua  nllercd 
than  in  rosite  luid  polyargite.  It  ia  apticnlly  biaxial  The  "  pinitold  "  of  SaBbachwnld,  Diinliy  of 
Baden  (anoL  '«&),  la  abrroi  oligocUue,  aoeordlug  to  ^ndberger ;  1I.=2'&. 

6.  E-iLuyiTB  Th/Anwa  (Min.,  L  J30,  IBSfl),  from  Killiney  Bay,  Ireland,  haa  been  stated  to  have 
the  form  and  cleavage  of  apodumene,  a  mineral  that  occurB  in  Ibe  vicinity.  It  has  H.=4  ;  G.= 
I  S-BS— S-6G.  Thomaon;  2-078— a-(i83,  Galbrailh ;  lu»tr«  weak  vitreous;  color greeniBh-gray,  brown- 
i«b,  or  jellowiali ;  snaL  ^9^33. 

6.  Other  pinite  has  posEed  nnder  the  name  of  liAomargt  (Sleiumark  Berm.).  Tliat  oT  Zorgo 
(wwJ.  m  ia  green,  and  hua  O.  =  3-086,  Ramm.  The  Sohemnit*  raincml  (anal.  3J)  occnra  with  dUl- 
nilentid  kaolinite  aa  tho  g«ngue  of  diaapore,  and  ia  (tray  or  greeniah-giay  in  cokir,  with  H.  =  2'& 
— H,  Q.=S-73a.  AnaL  47  is  of  a  hCAd'HOr^  ft'oia  Sclilackeuwald.  Thut  of  Eme  (anal.  48)  ia 
green  to  white,  and  kaalm-like  in  coiigisleiicc.  and  occurs  in  oieftn  in  tho  Spirifbr  aandstono. 

The  compact  tak  of  Klammbcrg,  Tyrol,  is  probably  pinite  or  agalinntolitc  in  con  dilution. 

7.  AuALMAiOLrrE  (AgalmatoliihuB,  Bildaiein  (St.  Qiina),  Klapr.,  Beitr.,  ii,  181,  nST.  P.-igo<iii8 
Hapiane,  J.  de  Phys.,  iWL  -ilO,  1 798).  Like  ordinary  maasivo  piuile  in  its  amorphous  conijjact 
texture,  Uislre,  and  other  physical  characters,  but  contains  more  silirai,  BO  as  to  afibrd  tlio  Ibrraiila 
of  a  bisiiieale,  or  nearly,  and  it  inoy  bo  a  distinct  species.  Yet,  aa  al>ove  observed,  the  eitpas  of 
rilica  is  possibly  IVoni  free  quartz  or  folds  par  as  impurity.  Th6  Chinese  lias  11=2— 2-,-> ;  G.= 
2-18D  — 2*816,  Klapr.  Colors  same  a^  for  pinite,  usually  grayish,  grayish-green,  broivnish,  yellow- 
ish.   Anal.  ^ij^l. 

A  similar  mineral  in  composition  comes  from  Xagyag  in  Transylvania,  and  Ochacnkopf  near 
SchwatzenberK  in  Saiony  (aoaL  44),  AgalauUoiitt  was  nameil  from  uyni^M,  aa  image,  and  piiyudiie 
from  pafKda,  the  Chinese  carving  the  soft  stone  into  miniature  pagodas,  inmges,  etc  Part  of  tho 
so-called  agnlroatollte  of  China  is  true  piuile  in  composition,  another  part  ia  compact  pyropiiyllite 
(p.  4351,  and  still  another  slcntite  (p.  4o31,    (Brush,  Am  J.  Sci.,  II.  iivL  04.) 

Onnwin  V.  Kobell  (J.  pr.  Ch.,  IL  SM,  1830  is  related  '"  composition  (anal.  45),  and  has  II.  =  2; 
G.=2'S;  color  apple-green  to  grayish  or  brownish;  translucent;  it  oc-'urs  in  roundish  niassea 
imbedded  in  dolomite  with  mica,  at  Paaaeckcn  near  Tamaweg,  in  Paliburg.  (e|  Oikitt  (Oiisit  ilarx, 
ib„  iii.  :;iG,  1N3J1,  another  related  compound  (anal.  4-".Xiawliite  to  reddish  or  brownish-red,  and 
occurs  in  iJ- and  li-sided  prisms;  it  is  from  tho  Oiia  valley,  duchy  of  Baden,  occurring  in  wliat  U 
called  piuile-porpliyry. 

(ti)  Gonguttie  (Oongylit  Thoreli,  Act.  Soc  Sci.  Fenn.,  iiL  8i5,  A.  Nord.,  Beskrifn.  Fiul.  Miu., 
146,  ISai)  is  yellowish  or  yellowish-brown,  and  haa  cleavage  in  two  directions;  with  11,  =  4— 6; 
G.  =  2-7  ;  onal.  i'l.    From  a  schist  called  talcose  schiBt  at  Kimsaroo  in  Finland. 

O.  ratio  for  B.  fi.  Si,  fi,  fox  agaiinalBlile,  about  1  :  S  :  18  :  .1;  tor  oncosin,  I  :  6  :  10  :  U;  for 
uBiite.  1  :  10  ;  a4  :  G ;  for  gongyt.U,  I  :  a  ;  8  ;  li. 

The  following  may  bo  impure  pinite  : 

8.  GigaiMilt  Nord.  (Act.  Soc  Sci.  Fenn.,  L  2,  877,  1810).  Prom  gneispoiil  gninil"  of  TammeU, 
Finland.in  largo  C-and  12-Bided  prisms,  with  basal  cleavage;  H.  =  25;  G.  =  '2  362  — i-87S  :  luatre 
•omowliat  waxy ;  color  greenish  to  datk  stoel-gray,  sometimes  approaching  submetailic  in  laatn^ 
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owinjr  to  the  alteration  of  the  original  iolite  and  the  presence  of  uncorabincd  oxyd  of  iron,  (b) 
JherUe  Svanberg  (Gilfv.  Ak.  Stockh.,  i.  210,  1H44).  from  Montalvan,  near  Toledo.  Spain,  is  tlie  same 
mineral  in  characters;  ir.=  .i'5;  G.=2  89.  Both  are  a  result  of  the  alteration  of  iolite,  and  are 
between  piuite  and  faJilunik  (p.  4S4)  in  composition. 

Analyses:  1,  2,  Rammelsberg  (:{d  Suppl.,  01,  Min.  Ch ,  ^3r>):  3-5,  Marignacf.T.  Phann.  Ch.,  Ill 
xii.  150);  6,  Rammelsl>erg  (Min.  Oh.,  830);  7,  A.  Streng  (B.  11*.  Ztg.,  xx.  -.iGG);  ^,  Stromeycr  ((icL 
Anz.  Gott,  iii.  I;*y8,  1819;;  9,  Pfaflf  l^chw.  J.,  xlv.  In:^,  1825);  10,  v.  llauer  (Jahrb.  G.'Reichs., 
1854,  7G;;  1 1,  G.  J.  Brush  (Am.  J.  Sci.,  II.  xxvi.  04);  12,  John  (Chem.  Unt,  i.  171);  1.3,  Marig- 
nae(l.  a);  14,  v.  Hauer  (I.  c,  1853,  147);  15,  (EUachcr  (ZS.  Ferdinandeums,  1844,  2);  IG,  T.  S. 
Hunt  (Rep.  G.  Can..  18G:<,  483);  17,  E.  W.  Root  (Am.  J.  Sci..  II.  xlv.  47);  18,  19,  Smith  <fe  Brush 
(Am.  J.  Sci.,  II.  xvi.  50);  20-23.  T.  S.  Hunt  (Rep.  G.  Can.,  1852,  9.*^,  18G3,  484);  24,  Fellcnberg 
(Ber.  Nat.  Ges.  Berne.  18G6);  25,  A.  Knop  (Jahrb.  Min,  1859,  558);  2G,  28,  A.  Svanberg 
(Pojrg.,  liv.  2t>9,  Ak.  H.  Stockh,  1840);  27,  A.  Erdmann  (Ak.  H.  Stockh.,  1848);  29.  30,  Lehunt 
&  Blythe  (Thomson's  Min.,  i.  330);  31,  Mallet  (Ramm.  5th  Suppl..  148);  32,  33,  J.  A.  Galbraith 
(J.  G.  Soc.  Dublin,  ri.  IG5);  34,  A.  Streng  (1.  c);  3.%  Soidel  (Boschr.  Baden.  Gurlsruho.  55,  1861); 
3G,  Rauimelsberg  (Pogg.,  Ixii.  152);  37,  Karafiat  (Pogg.,  Ixxviii.  575) ;  38,  Vauqueiin  (Ann.  do 
Ch.,  xlix.  88);  39.  40,  Klaproth  (Beitr.,  v.  19,  21);  41,  John  (Chem.  Unt.,  i.  12b);  42,  Thoreld 
(Act.  Soc.  Sci.  Fcnn.,  iii.  815);  43,  Ncssler  (Beschr.  Baden,  Carlsruhe,  32,  18G1,  Jahrcsb.,  1861); 
44,  John  (Ann.  Phil,  iv.  214):  45,  v.  Kobell  (J.  pr.  Ch.,  ii.  295);  46.  John  (Chem.  Unt.,  Lc);  47, 
Krieg(Ramm.  Min.  Ch.,  57G);  48,  Herget  (Jahresb.,  18G3,  822): 

n 

7*80=9942  Ramm. 
3-83=  102- 13  Ramm. 
5-45=:  100  Marignac. 
5-39=100  Marignac. 
503  =  100  Marignac. 
4-27,  Mn  0-11  =  10003  R. 
902  (with  C)=99-72  S. 
4-89,  Mn  M6=96-71  S. 
6-5  =  98-0  Pfaff. 
6-82=98-64  Hauer.     [B. 
6-97,  OaC  0-32=  100-28 
G-»)'»=99  73  John. 
505  =100- 19  Marignac. 
[4-7fij=lUl03  Hauer. 
4-70=9901  CEllacher. 
5-43 =99-55  Hunt 
p-()9= 99-43  Root 
5-38,  Mn  0-30=99-94 

Smith  &  Brush. 
5-30=98-88  8.  A  B. 
7-14=99-81  Hunt 
8-4 0=99-58  Hunt 
5-36=98-99  Hunt 
6*50  Hunt 

5-25=  10()-99  Fellcnberg. 
4-19=101-40  Knop. 
5-29,  Un  0-30=99-22  & 
4-62,  Mi/0-1 9=99-56  E. 
6-53,  Mn  0-19=99-4S  S. 
10-00=100-43  Lehunt 
10-00,  Mn  1-26=99-80  B. 
3-67,  Li  0-46=99-92  M, 
7-58=98-54  Galbraith. 
8-03=98-42  Galbraith. 
5-25=99-86  Streng. 
5-84=97-44  SeideL 
5-48=99-97  Ramm. 
5' 10  Karatiat 
5      =  1 00  Vauqueiin. 
4-00=99-50  Klaprotlu 
30= 98-5  Klaproth. 
6-00=100  John. 
5-77,  An  0-82=99-49  T 
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t^i 

Xl 

Fe 

f^e 

Mg 

Ca 

^-a 

it 

1. 

Aiie,                 PiniU 

46-83 

27-65 

8-71 

1-02 

0-49 

0-40 

6-52 

2. 

Penig, 

47-00 

28-36 

7-86 

2-48 

0-79 

1-07 

10-74 

3. 

Saxony,          •       " 

46-10 

32-46 

4-27 

2-26 

0-46 

900 

4. 

C/lianiouny,           " 

44-70 

31-64 

6-57 

2-86 



0-95 

7-89 

5. 

St  Pardoux,         " 

47-50 

31  8o 

3-02 

0  92 

1-78 

9-05 

6. 

it                  i( 

48-92 

32-29 

3-49 

1-30 

0-51 

9-14 

7. 

Elbiugerodc,        " 

47-51 

31-17 

1-85 

1-55 

1-24 

0-15 

7-23 

8. 

Greenland,      Gieseck. 

46-n8 

33-83 

3-36 

1-20 



6-20 

9. 

u                        n 

480 

32-5 

40 

15 

6-5 

10. 

ii                      it  /l^ 

1  45-88 

26-93 

— .. 

6-30 

7-87 

4-84 

11. 

Diana,                  "  (3)45-67 

31-51 

0-27 

0-77 

3-48 

2-20 

0-88 

8-21 

12. 

Norway,  Lythrodes 

44-62 

3736 

1-00 

tr. 

2-75 

8-o0 

13. 

Ficims,  Liebener.     (J] 

)  44-67 

3651 



1-75 

1-40 

0-92 

9-90 

14. 

(I             it 

44-45 

38-75 

9- 

art 

26 

ir. 

1-58 

2-79 

6-45 

15. 

U                           Ii 

45-13 

36-5M 

2  63 

1-56 

0-42 

8-07 

16. 

Bathnrst,  WiLHonite  (J] 

1  47-«.0 

31-19 

4-19 

0-95 

0-89 

9-30 

IT. 

S.  Lawrence  Co.,  " 

47-46 

30-51 





3-63 

0-53 

2-43 

8-78 

18. 

Jefferson  Co.,     Dys. 

44-80 

34-90 

8-01 

0-42 

0-66 

3-60 

6-87 

19. 

(t             it         it 

46-70 

31-01 

3-69 

0-50 

tr. 

tr. 

11-68 

20. 

St  Nicholas,  Par.    ($] 

1  4(<-46 

27-55 

5-08 

2-02 

2-05 

2-36 

6-16 

21. 

>.              (i 

48-10 

28-70 

4-80 

1-41 

2-10 

1-53 

4-49 

22. 

St  Francis,       " 

50-50 

33-40 



tr. 

1-00 

tr. 

0-63 

8-10 

23. 

Stan  stead,         " 

50-30 

32-60 

tr. 

1-20 

undet. 

24. 

Grindelwald  Gl. 

46-81 

35-15 

1-43 

0-65 

0-99 

0-49 

9-68 

25. 

Chemnitz,  Pinitoid 

47-77 

32-65 



8-94 

0-49 

1-60 

5-86 

26. 

Tunaberg,  Polyarg. 

44-13 

35-12 

0-96 

1-43 

5-56 

6-73 

27. 

n                   ^l 

4512 

35-64 

0-14 

0-26 

5-88 

0-67 

6-93 

28. 

Aker,  Rost'te 

4  4 -90 

34-50 

069 

2-45 

3-59 

tr. 

6-68 

29. 

Killiney,  KUlinite 

49-08 

30-60 

2-27 

108 

0  68 

6-72 

30. 

ii             ii 

47-93 

31-04 

6-33 

0-46 

0-72 

— — 

6-06 

31. 

ii             Ii 

52-89 

33-24 

3-27 

^ — 

1-45 

4-94 

32. 

t(             ii 

50-45 

30- 13 

3-53 

H)9 

0-95 

4-81 

33. 

Dalkey, 

5011 

29-37 

— — 

2-23 

1-03 

0-34  0-60 

6-71 

34. 

Auerijerg,       Piniie 

50-95 

30-62 

2-48 

0-35 

0-35 

0-12 

9-74 

35. 

Sasbachwald,      " 

50-43 

28-89 

3-48 

3-68 

5-12 

36. 

Zorge,  LiOioiiiarge 

49-75 

29-88 

6-61 

1-47 

0-43 

6-35 

37. 

Soheranitz 

49-50 

27-45 

1-03 

0-72 

5-56 

10-20 

38. 

China,  ywh.^  AgaJm, 

56 

29 

1 



2 

7 

39. 

"      green,        " 

54-50 

3  l-OO 

0-75 

_. 

6-25 

4u. 

Nagyag,  "           " 

550 

33  0 

0-5 



7  0 

41. 

China,  red           " 

65-50 

31-00 

1-25 



2-00 

— 

5-26 

42. 

Finland,  Gongylite  (J) 

55-22 

21-80  4-80 

6-90  0-77  0-46 

4-46 

13.  BadcQ,  Oetile  SS'GQ  !3'8e  - 

U.  Odiaenkopf  sa-UO  30-i\0  100   - 

411.  tumsweg,  Oneotia  b2-b2  Sit'BS   u 

4i;.  Saxony  bl'bO  iiS-Sii   ] 

*T.  Si'lilackouwatd,  Litt.  62-4(1  Bl-Qi  1  23   - 

in,  EuiB,  NsBlau,  freen  5!l'l(i  ;-,S'&G   - 


OXYGEN   Cdliri irxiis. 


Si      Fe    fe    Silg     Ca    Sa 


017  0-21    ■ 


-  e-Zfl  6-50=99-80  J((.ii. 

-  BSB  4-B0=!IU-00  Kobell. 

-  GOO  6-13,    Mn  0-ia=9y-83  J 
1     6-tl  B-0U  =  9a-|GKrieg. 

-  [4-Tii]  8-ai  =  HK)  HiTgcL 


lu  1  Ho-t-alletl  yauloid  tehiit  or  tbe  TOlIty  of  Rsibl,  apple-grecii  io  color,  Tschennak  round  (Bcr. 
Ak.  WicQ,  lii.  4i3) :  -ii  G3-0,  iSl  IB'l,  to  4'1,  Mr  1-6,  Oa  Ta,  Sa  ^%  ft  4-1,  fl  (1-2,  C  0-4  =  99. 
There  is  n  large  eicess  of  eilica,  which  may  he  duo  to  free  ailica,  if  the  rook  ia  not  ratlier  a 
pifrv}:hyUilt  Khttl. 

A  piuiu-liko  loiaenil  from  the  phylhte  of  Petit-Co9ur  in  the  Tnrentoiae,  Savoj,  aSbrd^d  A. 
TerrBU(C.K^lliJ.]2ij)Si  6000,  Xl  30-45,  PeO-:)7,  fn,  Jilg  U-4S,  ft  6-01,  &a  (r.,  P  It.,  Il  7  96  = 
100-!4,     Tbp  compuiitioiiiB  the  Bame  yilih  that  of  the  wutaiaing'  icIiiBt 

Omeltu  obtained  (Kaatn.  Arch.,  L  !2(i)  for  the  Auvtrgne  pinitc,  fti  Afi-Oi,  %  25-4S,  etc ;  but 
the  later  ■nal^rsoa  (Not.  &,  S,  above)  show  that  liia  results  are  crroueouH.  The  Neustudt  red 
pinituiaan  aDhydrouemiuoral;  it  gave  RcinuB  (Schw.  J.,  izvi.  iM)  ^\6i%  ^12^6,  Pe  7-8,  jifn 
1-6,  XlgnB,  ft  112,  11  1-2  =  100-8;  and  UaBsaliu  (Tromnisdorff's  N.  J.,  St.  t,  324)  tii  450,  Si 
301).  Fe  12-fi,  K  la-4  =  100. 

The  tollovv-ing  are  analvsea  ot  giganlolitt  toA  iUnU:  1,  Wochtrncii>ler  (Fugs.,  ilv.  658);  2, 
MariKiiac  |J.  Phann.  Ch.,  111.  lii.  ISO,  Hotnin.  Miu.  CIl.  63fi);  3,  Koiaonon  iNohL  BcBkrifn.  Kol. 
Miu.,  !alj;  4,  Norliu  tlEIV.  Ak.  StockJi.,  184J,  219): 


Si 


i.   SfontalTMi,  Ileriit    40'90     30-74      17-lS 


Hd     Mg     Ca     ^a      it      Q 


Via  2  70  B-00,  F  Ir.,  Wachtm. 

O-Sa     a-ea      O-Se  6-44  B-f?B=llllc7l  Uar, 

>i-a       U-4        68  e-l!  =  10L-3  Komon. 

1-33     U'BO     0-40     0-04  4-67  6-57  =  lUl-5JNotUn. 


Bren 
po 

V  rwa 

P 

pa 
P 
0    scpara 

w  le  sod        tl        GO  to         bee    rep   ced  al         w  poU 

42.1A.  NtaroliU  Thomson  (Mio.,  I  364,  1886)  is  greeuish-Tellow,  imperfivrtly  folialert  in  texture, 
cODBiatinp  of  thin  llbrea  of  some  breadth  biit  rather  obscure,  but  "  not  tile  li'nst  a]>pearaiice  of 
crystalliMtion."  M,— 4-26.  G,  — 2-47t!,  B.B.  whitco?,  but  dous  not  fuse.  Com posi lion,  accord- 
ing to  Thomson,  f^i  73-.jO,  Si  17-35,  fe  0'4U,  Ag  l-.'iO,  Oa  3-25,  fl  4  :I0=03-H,  t'rom  Stanstead, 
Lower  Canada.  It  baa  been  doubtfui  wliat  niiiiemi  Dr.  Thomeoii  liad  in  hand  in  iimkiiip  Jiia 
descrlptiOu.  Bnl  according  to  T.  S.  Hunt  (Bop.  G.  Can.,  1363,  480),  ueurolitc  ia  a  quartsosc  vari- 
ety of  woodiike  agaimatolito.    His  anaiysis  allorded  (L  c } : 


SI 


Ce 


Mb 


Sa,  ft 


It 


It  occurs  at  Stanstead,  forming  a  belt  IBO  foet  wide;  in  sorao  places  granular  and  nearly  pure, 
in  others  schistoae  and  containing  qiiarte.      A  thin  lajer  haa  a  Uuided  6'" 
pearance,  with  a  shiny  aatiu  luKtre.     It  ia  Irapaiucent,  of  a  wax  or  a 


mber-yellow  color ; 


4.'3B.  A  mineral  near  pinite  in  composition  has  been  descrilied  by  Dcscloizcnni  (Bull,  G.  Soc ,  II. 
tiii.  a.i).  It  occurs  in  rounded  grains,  of  a  waxy  structure  and  greeQiah  color,  diatribuled  in  tha 
inhydriW  of  Modane.   Tbin  platca  -without  double  refraotiou,  according  to  Deadoizcaux.     H.  =  S' 
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G.=2-66.    Yields  water  in  closed  tube.    B.B.  fbses  with  intumescence  to  a  white  enamel 
Scarcely  attacked  by  muriatic  acid.    Pisani  obtained  (Bull  G.  Soa,  L  c.) : 

Si  48-20      Xl  19-70      f'e  3-38      Mg  12  80      Ca  1-64      JS:,  ^Sa,  Li  (by  loss)  7*22      It  7-06=100. 
423.  OATASPIIJTB.    Kataspflit  Igdstrom,  (EfV.  Ak.  Stockh.,  1867,  14. 

Pseudoraorphons  after  iolite,  and  presenting  its  forms. 
H.=2*5.     Lustre  pearly.     Color  ash-gray.     Subtranslucent. 

Comp.— Near  pinite.  0.  ratio  for  %  fi,  Si,  fi=3  :  6  :  8  :  1 ;  (i  fl'+f  3tl)* Si'+f  fl:  Analy 
sis  :  Igelstrom  (L  c.) : 

Si  4005       Xl,  with  some  Fe,  2895        fig  820        Oa  7-43        STa  6*25       £  6*90       ign.  8*22 

G.  J.  Brush  found  in  a  pale  greenish  pagodito  from  China  (priv.  contrib.)  Si  41-50,  Xl,  with  little 
Fe,  31-30,  Mg  12-25,  Na  0*60,  K  642,  Tl  7-50=y9-t)7,  approaching  the  above,  but  affording  the 
0.  ratio  3:6:9:3  =  1:2:3:1.  Igelstrom  obtained  but  1  p.  c.  of  water  in  one  trial,  and  in  hia 
formula  makes  the  cataspilite  anhydrous. 

Pyr.,  etc. — Fuses  on  charcoal  rather  easily  to  an  enamel-like  bead.  Decomposed  by  n\uriatio 
acid,  with  a  separation  of  flocculent  silica. 

Obs. — From  a  gray  chlorite  rock  at  Longban,  in  Wermland,  Sweden,  distributed  through  it  in 
druses  as  large  as  peas.    Named  from  cara(nrcX<i^(u,  in  allusion  to  this  mode  of  occurrence. 

424.  BIHARITE.    Agalraatolith  (fr.  Retzbanya)  Ilaid,,  Ber.  Min.  d.  k.  k.  Hofk.,  Wien,  1843. 

Biharit  K.  F.  I'eiera,  Ber.  Ak.  Wien,  rliv.  132,  1861. 

Massive ;  fine  granular  or  microcrystalline. 

TI.  =  2*5.  G.=:2*737,  yellow  var.  Lustre  greasy,  inclined  to  pearly. 
Color  yellowish  to  green,  brownish,  dull  wine-yellow,  oil-green,  leek-green. 
Translucent  to  hardly  subtranslucent.  Feel  a  little  greasy.  Optically 
doubly  refracting. 

Comp.— 0.  ratio  for  il,  fi,  Si,  tt=2  :  1 :  3  :  |,  nearly;  whence  (f  (Mg,  Ca)*+iXl)*Si*-Mifl. 
Analysis:  Soltesz  (1.  c),  after  removing  4*68  Ca  C: 


Si 

^1 

Fe 

Mg 

Oa 

]5ra 

t 

a 

41-74 

13-47 

tr. 

28-92 

4-27 

ir. 

4-86 

4-46=97-72. 

Pyr.,  etc. — In  the  tube  yields  water.    B.B.  infusible  (the  green  var.),  or  only  fusing  on  the 
tliiniiest  edges  (yellow). 

Obs. — Occurs  imbedded  in  a  fine  granular  limestone  in  the  Biharberg,  near  Retzbanya. 

425.  PAIiAOONITE.  Palagonit  Sartoriua  v.  WaUershausen,  Subm.  Yulk.  Ausbr.  Val  di  Note, 
etc.,  Gott,  184G;  Vulk.  Gcst.,  1853.  Buusen,  Ann.  Ch.  Pharm.,  IxL  265,  1847,  Pogg.,  Ixxxiil 
219,  1851.     Melanhydrit  A  Krantz,  Verb,  nat  Yer.  Bonn,  ivi.  154^  1859. 

Amorphous.  In  grains  and  fragments  aggregated  into  a  tufa-like  rock, 
or  as  a  constituent  of  tufa  or  volcanic  conglomerate. 

H.  =4r— 5.  G=:2*4— 2-7  ;  1*82,  melanliydrite.  Lustre  vitreous  or  greasy, 
or  like  pitchstone.  Color  amber-yellow,  yellowish- brown,  colophonite- 
])rown,  garnet-red,  blackish,  black.     Streak  yellowish,  brownish-yellow. 

Comp. — 0.  ratio  for  ft,  IS,  Si,  ft=l  :  2  :  4  :  nj  and  for  bases  and  silica  3  :  4,  as  in  pinite,  kao- 

linite, 

4-; 

and 

-f  «  aq ;  and  for  that  of  the  Galapagos,  2  R'  Si*-f-fi^  Si'+naq. 


KrisuTik 

40118 

11 -59 

14'24 

Hecla 

Jli-tS 

^■42 

n-!ttf 

Laii 

43'38 

11-U 

IG-ll 

VnliliNoto 

38-69 

13-61 

as-uT 

131)3 

3G-94 

10-71 

8a<1aIbU 

il-4n 

lU-91 

i8-ia 

VbI  di  Nolo 

41-26 

8-eo 

26-32 

4iJ-B« 
84-99 

in-OT 
6-02 

211-51 
20-flO 

of  resultfi  afwr  gMgue  esdoded ; 


B-13    BS8    I-OJ 


7-o4     0-70     Oti4 

1-95    0-56    ma 

a-A4     0-64     D-40 


4-B4     6-09     1-US 


»  aud  fumuIaB  aDOexed.    Tlio  njinpountlB  are  majalj  liniotbeliCBl: 


Si        Pa      Iftg      Ca      Sa 


3S-90  13-16  10-31  B-Q3 

44-01  12-00  19-47  i-»S 

4(fS6  10-22  iO-eS  2-m 

aB'96  6-ae  2166  ll'B4 

3l'S«  &-!e  3.'<-WS  1-97 


1-63      IT-HI  =      " 

0-90    23'26=R'Si+2asi 

g-41     12'84=l'{5i+Jlhi4- 


IV.  Korilt 
T.  SyMHe 

TI.  A'oiile 
VI L  IVinamfe 

The  TVinacrile  is  dull  brom,  and  ctenvablo  or  micflceoue,  and  ia  mixed  with  hia  hypothetical 
SiderosUieile,  a  hydrous  ailicnto  of  eosquloifd  of  iron  and  nluuiina. 
The  following  are  Buubcq's  resulta— ptngue  cicludod  (lot  ei^  and  BamuiL  Min,  Ck,  865): 


14-70      6-30      914 


&. 

XI 

I.  Inland 
3.      - 

39-01 
4974 

11-60 
8-4  a 
11-88 

4.      " 

41-29 

11-03 

5.       " 

40'30 

1446 

6.      " 

39-08 

8-G9 

7.      " 

41-80 

13-61 

8.       " 

42-29 

11-lB 

9.  Gobpagoa 

S6-95 

il'56 

13-('3 

38-72 

11 -60 

12.  CapeVercies 

35-7e 

11-76 

13.  Liiiiliurg,  yif 

Tmh. 

4«-96 

9-94 

14.  Honnei;  Mdanhydr. 

41-63 

18-73 

11-66       8-75       5-37        I'lO 


6-23        1-07  Mn2  61  f'clS:!       2li-71  Waclt. 
a  black  magnetic  glat-s.    Decomposed  by  muri- 


PyrT  etc.— Yields  water.     B.B.  fuBea  ci 
atic  add  with  gclatinizatioD. 

Obi. — Tufas  aro  formed  through  the  action  of  watera,  and  often  that  of  hoalcd  watera  or  slenm 
accompanying  an  eruption  of  lavaa,  on  the  granulated  volcanic  rock,  or  volciinic  aarid ;  and  in  the 
proceaa  the  proloijd  of  iron  of  tho  pyroiene  of  the  rock  becomes  more  or  less  completely 
changed  to  eeaquioiyd,  and  water  is  taken  up,  and  so  the  palagonilo  is  praduced.  Ab  tlie  volcanic 
rock  is  niade  up  gonemlly  of  pyrojeoc  and  a  leldapar  ahvajfl  in  very  variable  proporlions, 
tiniformity  in  such  results  of  alteration  is  not  possible. 

Buiiccu  observea  llint  palagonlte  is  the  basis  of  the  basaltic  tufas  of  Oermany,  France,  Azores, 
Canaries,  Cape  Verdes.  Xortugas,  and  probably  also  of  those  of  the  PaciQc  Isbinda.  Melanliyilrife 
(anal.  14,  by  Wackemagel,  I.  c,  and  Bamui.  Min.  Ch.)  is  velvet-black  to  hrownish-bhick.  aud  occurs 
in  irregular  nodules  in  a  decompoaed  wacke  at  Sehmelzcrthal  near  Uouncf^  on  the  Rhine. 

Named  jialagoaile  frcm  Palagonia,  one  of  its  localities  in  Sicily. 

426.  FAHLmnm.    Fahlunlt  (fr.  Fahluu)  Sisiagfr,   Min.-Ge*^.    Sverige,   22,   1808.      Trl- 
ciult  (fr.  ib.)  J.  K  L.  Baumiann,  MoU'a  Efem^  W,  896,  1808.   Hydrous  iolite  (fr.  Abo)  v.  Bon^. 
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dorff,  Ak.  H.  Stockh.,  15G,  1827.  Auralit  (ib.)  v.  Bomd.  Hydrous  lolite,  Bonsdorffite,  Thonis., 
Aliii.,  i.  278,  323,  1836.  Raurnit  (from  Raumo,  FinL)  v.  Bonsd^rff,  Woissit  (fr.  Fahlun)  WachU 
Dici^tcrj  Ak.  H.  Stockh.,  1827.  Esmarkit  A.  Erdmanri,  A^.  H.  Stockh.,  18S,  1840.  Praseo- 
lite  (fr.  Brakke)  Erdniannj  ib.  Chlorophyllite  (fr.  Uuity,  Me.)  C.  T.  Jackson^  Rop.  G.  N.  Hanip., 
152,  1841,  Am.  J.  Sci.,  xll  357,  1841.  PeploUt(fr.  Ramsberg,  Swed.)  Carlsson,  GEfv.  Ak.  Stockh., 
241,  1857.  PyrargUlit  (fr.  Helsingfors)  AT.  Nord.,  Jahresb.,  xil  1832,  174.  PolychroUith 
Weibye,  Jahrb.  Min.,  1846,  289.     Aspasiolit  Scheerer^  PoggM  Ixviii-  828,  1846. 

In  six-  to  twelve-sided  prisms,  but  derived  from  pseudomorphism  after 
iolite.     Cleavage  :  basal  sometimes  perfect. 

H.=3*5— 5.  G.=2'G— 2*8.  Lustre  of  surface  of  basal  cleavage  pearly 
to  waxy,  glim'mering.  Color  grayish-green,  to  greenish-brown,  olive-  or 
oil-green ;  sometimes  blackish-green  to  black ;    streak  colorless. 

Var. — This  species  is  a  result  of  alteration;  and  considerable  variation  in  the  results  of 
analyses  should  be  expected.  The  crystalline  form  is  that  of  the  original  iolite,  while  the  basal 
cleavage  when  distinct  is  that  of  the  new  species  fal.lunite. 

1 .  Tridasita  and  fohlunite  were  from  the  same  locality,  Fahlun,  Sweden.  The  mineral  has  the 
above  characters.  Boiisdorffiln  and  auraliU  are  BonsdorlTs  Ilydrous  iolite,  from  Abo,  Finland,  and 
identical  with  fahhmite.  The  name  triclasite  alludes  to  three  cltavageSy  and  is  therefore  bad,  as 
they  are  not  cleavages  of  the  species,  but  in  part  of  the  original  iohte.  FafUunite  dates  from  the 
same  year. 

Esmarkite  is  fahlunite.  Color  grayish-green  to  whitish,  with  a  greasy  lustre.  G.=2709; 
[I.  =  :V5.  (h)  Praseolite  is  similar  from  Briikke,  near  Brevig,  in  granite.  lI.=3-5;  G.=2*T54. 
{O  liaamil',  from  Raumo  in  Finland,  is  of  hke  nature  and  origin,  according  to  A.  E.  Kor- 
denski.ild  (Beskrifn.  Finl.  Min.),  although  analysis  gives  a  somewhat  different  constitution, 
(rf)  ChloraphylUk  from  Unity,  Maine,  is  like  faldunite  in  composition,  etc. ;  H.  on  base  of 
prisms=:l'5  — 3  ;  G.  =  2*705  Named  from  y^"P'^^>  greefi^  and  ^uAXor,  leaf,  (e)  Peplolite  from  Rams- 
borg.  Sweden,  has  the  composition  essentially  and  form  of  esmarkite;  G.=2"68— 2'75. 

2.  FyrargilUte  is  near  lahlunite,  and  probably  essentially  the  same,  though  containing  more 
water  and  less  of  protoxyd  bases.  Form  the  same,  but  cleavage  not  distinct ;  color  blackish, 
bluish,  liver-brown,  or  in  part  dull-red;  II.=3'5;  Cj.=2*d:  lustre  weak  resinous.  It  is  from 
granite  near  Helsingfors,  Finland.     Bischof  has  shown  that  it  is  only  altered  iolite. 

;i.  Polychroilitt  has  been  referred  here.  It  occurs  in  six-sided  prisms  of  120%  without  distinct 
cleavage.  II.=3— 3'o ;  lustre  greasy ;  color  blue  and  green  of  diflerent  shades,  and  also  brown 
and  brick-red.     Occurs  in  gneiss  at  Krager^e,  Norway. 

4.  Af^ptisiodie  occurs  in  prisms  like  those  of  falilunite,  but  with  the  cleavage  less  distinct;  H.= 
J— 3o;  G.  — 2-7<)4;  color  green  to  greenish-gray,  aouded  with  brown  erred.  It  is  from  Kra- 
geri'C.  Norway,  with  iolite  in  quartz. 

Ifuronife  Thomson  (Min.,  i.  384,  1836).  Considered  an  altered  mineral  near  fahlunite,  by  T.  S. 
Hunt.  Occurs  in  spherical  masses  in  hornblendic  boulders  in  the  vicinity  of  Lake  Huron.  Struc- 
ture partly  in  imperfect  folia,  and  partly  granular.  H.=3— 3*5;  G.=2-86;  lustre  waxy  to  pearly; 
color  light  yellowish-green ;  subtranslucent.  Weissite  Wachtmeister,  is  like  fahlunite  in  most  of 
its  characters,  but  differs  iu  composition,  and  may  belong  elsewhere.  Occurs  of  bluish  and  green 
colors  at  Fahlun,  in  masses  as  large  as  hazel-nuts,  in  clilorite. 

Oomp.— 0.  ratio  for  !<,  U,  8i,  11=  I  :  3 :  5  :  1 ;  whence  the  formula(]i  (tt,  &)•-!-  ^  (Xl,  Fe))*§i»,  the 
water  being  basic,  and  entering,  as  already  suggested,  to  make  up  the  deficiency  of  bases  in  the 
unisilicate.  In  some  kinds,  the  same  with  the  addition  of  il.  The  0.  ratio  of  iohte,  the  original 
of  the  species,  is  1  :  3  :  5. 

Analyses  :  1,  Hisinger  (Afh..  iv.  210);  2,  3,  TroUe  Wachtmeister  (Ak.  H.  Stockh.,  1827,  213); 
4.  Bonadorff(Ak.  H.  Stockh.,  1827);  5,  Malmgren  (Arppe's  Finsk.  Min.,  1861,  586,  Verb.  Min. 
St.  Pet.,  1862.  152);  6,  Erdmann  (Jahresb.  1841,  174);  7,  0.  T.  Jackson  (Rep.  G.  N.  H.,  1844, 
184);  8,  Rammelsberg  (Min.  Ch.,  833);  9,  ErJmann  (1.  c.);  10,  J.  Staudinger  ^Bonsdorff,  L  c); 
1 1,  Carlsson.  Amark  and  Sieurin  (1.  c.) ;  12,  Nordeuskiold  (L  c);  13,  Scheeror  (Pogg.,  IxviiL  323); 
14,  Wachtmeister  (Ak.  H.  Stockh.,  1827): 


Si 

%1 

^e          iHn 

Ag 

Oa 

It 

fi 

1. 

Fahlun,  Tricl.              46-79 

26-73 

5*01  MnO-43 

2-97 

18-50=95-43  Hisinget 

2. 

"          "      bk.        44-riO 

30-10 

3-86          2-24 

6-76 

1-85 

1-98 

9-35,  Ffr.=  I00-23  W. 

3. 

"           "       crT/8(.   44-95 

80-70 

7-22          1-90 

604 

0-96 

1-88 

8-65=101-79  W. 

4. 

Abo,  Bnnsd,                  45 

30 

5              

9 

11  =  100  B. 

5. 

"     Aur.                   41-76 

31-25 

8*35          O'SO 

4-73 

1-78 

1-5U 

10-44=100-11  Malm. 

OXTCES    CnjTPOUXDS. 


^ 


to     Mn    %      Cs      £ 

6.  Brevift  iSmorfc  4i5-97  33-08  3S3    (i-41  li>-3i 0-49.  6a,  tb,  Ou,  Oo, 

Ti  u-4a=9s-aG  Erdtnsiin 

7.  Unity,  ChioToph.         45-10  Sl-SO  824   4-08     nCO 3  60,   P(r.=98  3-J  J. 

f.       "  "  4fi-Ml    25-n   PelO-M     If.     10-31    0-68  6-7i)=100-';G  Ramra. 

9.  Brtkke,  iVo*.  *0'S4  28  79     "    7-40    0-83  13-73 7-3?,  C'a,  ti,  6u,  Pb,  flt 

OSO  — 9;i-UB  A.  Erdmaim. 

10.  PBumo,  RaamiU  43-00  1900     ■'  19-30  12-55 e-uO=99,75  Slaadiiigor. 

11.  RaiDStmre. -P^'.     (1)45-95  30-Sl  G-tT  788    060  8-.W=  1110-03  CarlfiBon. 

12.  HeHnglbra,  iVo^.   ^^S^  28-1P3  fi-30  2-90* 1-05  ia-47,S'ii  1-S5  =  99-13M, 

ii.  YLjigeTiie.  Aapca.         WHO  32-11 8  2-34  8-01 6-7a=:99  86  SehcDrcr. 

11.  i'aliluB,   Wemnh  69-69  21-70  1-13   0-63     B'BB  4-10     aso,  Sa  0-Oa   2n  0-3C 

=100-72  Wacbtmvuter. 

■  With  Kins  Mb  O. 

la  polychroilUe  DabI  Touod  (L  c.)  Si  52,  Si  37,  Fe  3,  Mg  7  Oa  1,  It  I  ;  aud  8dicGm  obuinetj 
a)<ou[  S  p.  c  or  water,  TIio  htraaile  uBbriled  Thomson  (L  o.)  8i  l^.SO,  Xl  3;i'92,  fe  4'3S,  Cit  8-04, 
Mg  1-12,  Q  4-16=9;-9'i:  it  is  stated  to  be  iiiftiaiblo  wid  not  attacked  by  aridi. 

An  B9h-gra7  miiieml  rroni  K'ttoii,  Ciinntla  Kaat,  at  analyxed  br  lEunant,  is  near  wcissite  in  com- 
IMsitioo.  Tennaiit  obuioed  (Roe.  Gen.  Sd,,  Ui. 3;t9) Si  6505,  Xl -.!3-uO,  f e  l^-tiO. iia  Ir., Mg  570, 
Ca  1-4(1,  ll  2-2B  =  99-flO;  nod  f(i»ca  ll.  =  l-TB,  0.=3-e2G3,  T.  8.  Hunt  saya  it  is  probably  ouly  a 
rock,  and  not  a  mineral  apecies,  as  be  judges  IVom  a  specimen  be  baa  aeen  ho  laballed  (private  com- 

Gyanrolile  and  Ilmile  mnch  reaetnble  fklilmiitD.  and  like  it  are  reaulta  of  tbe  slterption  of  ioUtf^, 
occurring  in  largo  six  to  tirelvo-sidcd  irygtals.  But  tliejr  contain  poiasti,  and  are  ther^roro  re- 
lated in  composition  to  pinite,  or  whieb  the;  seem  to  be  impure  varielieti.    ^e  undor  Pinits. 

Pyr.,  etc — Yiulda  witter.  S.B  i\ises  to  a  while  blebby  glass.  Not  acted  upon  by  adda, 
Vyrargillite  is  difficultly  rusibte,  but  is  complettily  deoomposod  by  muriatic  acid. 

427.  GROPPITG.    Saa-iherg,  CETc.  Ak.  Stoclth.,  iii.  14,  1348, 

Cryatallioe,  with  one  diatinct  cleavage  afTordiug  a  broad  cleavage  surface,  and  two  othen  less 
diatincC 

H,  =  a-5,  0,  =  !-73.  Thin  spliuiera  translucent  Color  roac-red  to  brownish-red.  Streak 
paier.    Fraoturo  splintery. 

:  3  :  6  :  3,  whence,  if  half  the  water  be  basic,  (J  (ft*,  ft*)  + 1  {5^ 
raubei^ : 

%      (3a        Na      It        fi 

12'28     1-55     0-22     B-33     7-11,  undissolved  0-13=10013. 

valer.    B.B.  whitens,  and  on  thin  edges  shows  only  incipient  fusion, 
Bvanberg's  formula  is  the  same  as  for  ottrelito. 
From  a  limeatono  at  Gropptorp  in  Sweden. 

42S.  VOiaxiTB.  £.  EStfimtd,  Pogg.,  icviL  1(18,  18B6.  Rastolyte  Sftep.,  Min.,  1SS7,  Append., 
p.  vi.,  and  Am.  J.  Bd^  IL  xiiv.  128. 

In  small  crystals  and  scales,  inicu-like  in  stnietiire  and  aspect. 
H.=2— 3.     G.=:2-91.     Lustre  pearly.      Color  leek-green,  often  yellow- 
i&li  or  brownish  from  alteration.     Tliin  scales  transluceut. 


0.rai 

Fe))'  Si 

;io  for  fi,  H,  Si, 

'  +  fl,    Auulysl 

fl  =  2 
,sbyS 

i^i 
4501 

Si 
22-55 

Fa 

3-06 

Pyb.- 

-In  a; 

matrass: 

fields 

Oomp,— O.  ratio  for  B,  It,  Si,  fl=l 
te  with  tbe  addition  of  water. 
Analyses:  1,  Schmid  (L  c] ;  2,  Pis: 

:1  :S 

ani  (0. 

;:l;{ift'  +  iH)'Jii*+! 
R.,  Uv.  686,  Am.  J.  Sci. 

Ifl.or 

thesan 
!.  203): 

IB  as  that  of  bio- 

.  Ehrenberg 
,  Rattotytt 

Si 
33-83 
34-98 

»1 

13-40 

Pe 
8-42 

fe        Mg         Ca 
2S-01       7-54       3-04 
28-44       6-M      

Sa 

0-96 

9-S7; 
9-22: 

=  P9'n7  Schmid, 
:=iOO-7ii  PisanL 

Tjt^  .to- 

-In  a  tE^asi  tube  yields 

water. 
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in  lustre.  B.B.  fuses  easily  to  a  black  glass,  with  the  reaction  of  iron.  Attacked  by  muriatic 
acid,  givinj^  a  yellow  solution,  and  the  insoluble  part  becomes  after  some  days  colorless. 

Oba. — Voigtite  constitutes  the  mica  in  a  kind  of  graphic  granite  at  Ehrenberg  near  Ilmeiiau. 
Rastolyt<?  is  in  ash-gray,  reddish,  and  bluish  laminse,  looking  like  an  altered  mica,  at  Monroe,  N.  Y., 
mixed  with  pyrite,  and  probably  formed  through  the  action  of  the  decomposing  pyrite  on  mica. 

Named  after  Mr.  Voigt,  director  of  the  mines  of  Saxe- Weimar. 

Eukamptitu  of  Kenngott  (p.  307)  is  a  similar  hydrous  biotito  with  less  water. 

Another  from  Rio  Janeiro,  closely  related  to  the  above,  has  been  described  by  Kenngott  in  his 
Uebersicht  for  I80O  57,  p.  80.  It  is  in  dull  green  short  prismatic  crystals,  in  granite.  Composi- 
tion, according  to  r.  Hauer  (1. c.),  ^i 32-33,  'M  2047,  te  26-25,  Mg,  by  loss,  7*75,  Ca  0*85,  K  -2-02, 
ign.  10-33. 

429.  MARaARODITE.    Margarodit  SchafhauU,  Ann.  Ch.  Pharm.,  zlvi  825,  1843. 

Like  muscovite  or  common  mica  in  crystallization,  and  in  optical  and 
otlier  physical  characters,  except  usually  a  more  pearly  lustre,  and  the 
color  more  commonly  whitish  or  silvery. 

Oomp.— 0.  ratio  mostly  1:6:9:2;  whence  the  formula  (i(ft',  tt')  +  f  Xl)'  Si*  the  water 
being  basic.  Sometimes  0.  ratio  1  :  9  :  12  :  2,  whence,  (i  (iv*,  £l')-Hi  3tl)*  Si';  but  this  divi- 
sion belongs  with  damourite,  if  the  two  are  distinguishable.  This  species  appears  to  bo  oftcu,  if 
not  always,  a  result  of  the  hydration  of  muscovite,  there  being  all  shades  of  gradation  between 
it  and  that  species.  Muscovite  has  the  0.  ratio  for  b»i8es  and  silica  of  4  :  5,  or  nearly;  and  the 
deficiency  of  base  for  a  unisilicate  here  indicated  appears  to  be  the  source  of  its  tendency  to  take 
up  water,  the  water  passing  in  to  supply  it. 

For  analyses  and  localities  see  under  Muscovite  (p  8u9), 

A  hydrous  mica,  accompanying  cyanito,  at  Litchfield,  Ct.,  afforded  Smilh  A  Brush  (Am  J.  Sci., 
11.  xv.*2lo)  Si  44-o0.  ^1  36'2H,  ^q  1-34,  Mg  0-37,  Ca  O'So,  ififa  4*10,  jfc  6*20,  tt  5*26,  Mu,  F  ir.= 
98*60.  It  is  a  8odarpoia,»h  mica  intermediate  between  margarodite  and  paragonite;  0.  ratio 
1:  7^:  10:  2;  G.=2-76. 

430.  DAMOURITE.    Ddesse,  Ann.  Oh.  Phys.,  IH.  xv.  248,  1845. 

An  a<2:gregate  of  fine  scales,  mica-like  in  structure. 
H.  =  2— 3.    G.=2'792.    Lustre  pearly.   Color  yellow  or  yellowish-white. 
Optic-axial  divergence  10  to  12  degrees,  Descl. 

Comp. — A  hydrous  potash-mica,  like  margarodite,  to  which  it  is  closely  related.  0.  ratio  for 
Itt,  IK,  Si.  rr,  I  :9  :  12  :2. 

Analyses  :  1,  Delesso  (.1.  c) ;  2,  Igelstrom  (B.  H.  Ztg.,  xrv.  308) : 

Si        XI        Fe        J^         K 

1.  Pontivy  45*22     37*85       ir.      11*20     ^-25 =99-52  Delesse. 

2.  Horrsjoberg       43*41     35*17    462     10*90    4  60,  Ag  1*40=100  Igelstrom. 

It  is  the  ^angiio  of  cyanite  at  Pontivy  in  Brittany ;  and  the  same  at  Horrsjoberg,  Wermland. 
Named  aft(?r  the  French  chemist  Damour. 

4:ioA.  SERicrrs  Lint  (Ann.  Ch.  Pharm,  bfxrl  257).  A  scaly  mineral  from  a  silky  schist,  occur- 
ring at  Nerothal  near  Wiesbaden.  H.  =  I;  G.=2'807  ;  greenish  or  yellowish-white.  It  afforded 
List  Si  49  no,  ^1  23  6;'.,  Fo  SOT.  Mg  0*94,  Ca  0*63,  Xa  1*75,  K  tf'll,  A  3*41,  fi  1-89,  Si  P*  1  60= 
lnu*j4.    Supposed  to  be  near  damourite.     Named  from  its  silky  lustre. 

431.  PARAaONrm.    Paragonlt  Scha/MuO,  Ann.  Ch.  Pharm.,  «lvL  334,  1843.     Pregrattit 

L.  Liehener^  Kenng.  Ueb.  180 1,  53,  1862. 

Massive,  sometimes  consisting  distinctly  of  fine  scales  ;  the  rock  slaty  or 
schistose.     Cleavage  of  scales  in  one  direction  eminent,  mica-like. 

H.=2-5— 3.     G.=2-779,   paragonite,   Schafhiiutl;    2-895,   pregrattite. 


OXVOEX    COMI'IJUKD 


"1 


CEilatrlier,     Lustre  strong  peiirly.     Colin-  yelli'wish,  erajiBli,  graj-isli-wliiM, 
gt'eeiiiDli,  liglit  ujiplti-green.     TraiigliiceDt ;  eingle  scales  transparent. 

Oomp.— A  liydrous  toda  nilcs.    O.  rntlo  for  f{.  H,  tii,  B  =  I  -.9:  13:3,  or  1:  I  Tor  bases  and 

Bilii'S,  if  Cbu  water  bo  inaile  \iaa\e.    Formula  (^lil*,  ^a')+f  Xlj*!>i';  1  lie  pre^ (lite  Ima  a  little 
mure  of  protoi/d  b»Be8.  the  0.  ralio  being  I  iT-S  :a  :  ]-7=a:  2ar  27 :5,  Druenrly. 
Analyseal  1,  Bdial'bauli  (L  c) ;  S,  Kauituclsberg  (Z^  Li- xir.  7l>l);  S,  (Elladier  [EeoDg.  TJob^ 

§i         Xl       ?o      Mg      Ca      I^a       ft       ;a 

1.  Paraipnile     (iO-iO     35-'.iO      H-Ufl     S-4ft     2-4S=93-3C  SchnfhaatL 

a.  ■'        (i)4«Sl     lO'OO         (f.       O-fiB      rati     e-JO      tr.       J-Sit^lOOItaumi. 

3,  JVe^roUiie    4*'05    4u-ilfe0-a4    O-aj    0-6i    7-08    1-71    B'W,  5r  o-l(J=itii)-70  (EUaoher. 

FjT.— B,B.  the  puragoDit«  ia  Btuled  to  be  inftieiVle.  Tho  prcgrattite  eifollatos  Eomcwliat  lika 
Teiuiiculite  (a  property  of  bookj  uluioclilore  and  other  Epedeaj,  aud  becotnos  tnilk-wbite  ou  the 
edg*a. 

Oba. — Pitragtmite  cnDiitItut£<B  the  msaa  of  tlie  rock  al  Moote  CsmpfoDe.  In  the  r<?)poij  of  St. 
Oolhard,  i-ODtuinicg  cjiuiito  and  atanrotide,  called  pnru|;oiiilic  or  talcoaa  schiet,  'iht:  rock  :i1bo 
ooQtuitia  gumal  aud  black  tourniBliDe.  Naoiod  Trom  i.(j.t,.u,  /  miekitd.  Tlie  pregrottito  ia  from 
Pregrntien  iij  the  PviRtenJial,  TyruL 

A  Brerig  mica  aUbrded  Delraupe  !•  p.  □.  of  aoiln.  hut  with  much  less  ailiira  tlmn  shove.  Sea 
under  LiiPiuoiiELiNE,  p.  aOI,  where  ralationa  to  other  Brovig  mica  are  etaled,  Umt  tend  W  bUow 
thut  It  ia  an  altcr,=il  iuIlu. 

432.  EDPHYLLITE.    SUlimaa,  Jr.,  Am.  J.  Sd.,  JL  vui.  881,  181a. 

Stnictiire  as  in  mica,  but  lainiiise  not  aa  easily  separaMe. 

H.=3o— 4-5.  G.=2-y63-3UU8,  Silliiii«ii;  2-S3,  Sniitli  &  EniBli. 
Lustre  of  cleavage  surface  bright  pearly,  inclining  tu  adamant iiie.  Color 
white  to  colorless;  sides  faint  grayisli  Bea-s;reen  or  wliitisli.  Transparent 
to  tranitlueent ;  at  times  opaque  or  nearfy  so.  LamJntE  rather  brittle. 
Biaxial;  angle  l)et«'Qen  the  optical  a.xes  TH",  Sillinian. 

Oomp.~0,  ratio  for  ft, fi,  Si,  it^l :  8:3.  2;  whence  (i It'  +  J R,'Si*+ J ft=,  ifCa:  ft:  S»  = 
n  :  4  :  tl.  Silica  41-6.  alumlDa  42'3,  lime  1-5,  potash  b'2,  soda  b  il,  water  &■!>  =  ]  DO.  Aiialysca: 
Smith  &  BruHb  (Am.  J.  Sci.,  11.  xv.  2ii»): 

Si         'Hi       i'e      Mg      Ca      ta      K        It 

1.  Union  villo     40-29     43-<i0     liiO     Il'(i2     I'Ol     51G     3-94     5-iiO=I<'0-32  Smilb  S  Brush. 

2.  '■  39(14     42-40     rCU     0  70      TOO     S'lU     3-y4     6i)S=99-i3  Sniilli  A  Itnipli. 

3.  "  4Uil     41-51)     l-ul)    0-78     138    4-JC    3*^5    fiUI  =9r20  Sinilli  A  Brush. 

4.  "  4UUS     41-40'   130     U'70      l-J  I     4-aS     »'2u     e-*J3=e9'2l  Smith  &  Brush. 

Tlie  specliacn  for  asalyais  3  bj  Smith  t  Brush  was  Oom  the  original  one  (IcRcrlbccI  ty  Sillinian. 
Their  rc-sulla  Bhow  that  tlie  curlier  analysis  ofCrooko  |Am.  J.  Sci.,  11.  viii.  38!  t  and  tlioiieol  Erni 
&  Garrett  itbis  Uln..  Jd  edit.,  362,  IfoU)  are  erroneous.  Rrni'a  and  Crooke'a  BpeciiueuH  were 
froni  the  same  thnt  airo.-detl  the  nmterlal  for  uii.-ilysiR  ^  ol'  Suiith  i  liru^Ii. 

Pyr,,  etc. — lu  a  mfltrasg  yields  water.  B.i].  sxlbliatea,  emits  a  strong  ligbl,  und  in  the  forceps 
Tusca  ou  the  edges.     Gives  traces  of  Buorinc. 

Oba.— Occurs  asHodjted  witb  tourmsliue  and  eoruudum  nt  Unionville,  Delaware  Co.,  P«.  Tlio 
impression  of  tbo  crystals  of  lourmaliue  oil  tlie  lateral  surface  of  the  eupbyllite  leaves  a  very 
smooth,  lii>rd-lookiug  surface.  AIeo  in  the  suuie  vicinity  in  ag),'regatcd  loiiiii^ie,  or  sc;ilca,  or 
compact  masses. 

Dr.  Smith  refers  here,  with  a  query,  a  mica  found  by  him  with  the  enieryof  Asia  lliuor,  wtiich 
afforded  him  the  following  reEults  (Ato.  J,  Sci,,  11.  li,  U2,  iv.  210): 

Si  Xl  Fe  Mg  Cb  fi.  Utile  Xa  H 

1.  Gumuchdagh    42'90  40-61  1-30  tr.  SOI        undel.  B-62 

2.  Eulah  4363  38-10  S-SO  U-2&  0'52  7'63  b'bl 
a.  ■'  42-71  87-53  2-H2  (r.  1-41  unifet  6-B6 
4.  Hicarla              42'GO  371S  1'70  Ir.  OSS         3'76  0-20 
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They  afford  the  mean  oxygen  ratio,  excluding  the  water,  1 :  10  :  12.  May  be  damouriie.  A 
similar  whitish  mica,  from  Kewliu,  Pa.,  aDbrded  S.  B.  Sharpies  Si  43,  ^  40,  alk.  7  to  8  p.  c 

433.  CCLLACHISRITE.    Margarite  from  Ffitschthal  (Eiladier,  Kenng.  Uebcrs.  1800,  49,  1862. 

(EUacherite  Dana,  Am.  J.  ScL,  II.  xliv.  266,  18G7. 

In  crystalline  scales  or  laminoe  ;  structure  micaceous. 

G.  =  2*884 — 2'094:.  Lustre  strong  pearly.  Color  grayisli-wliite  to  white. 
In  thin  plates  transparent.  Elastic.  Double  refraction  strong  ;  optic-axial 
angle  in  the  air  79°  2V  for  the  red  ray,  78°  45'  for  the  blue,  or  the  same  as 
in  muscovite  ;  Descl. 

Comp. — 0.  ratio  for  ft,  S,  Si,  flf,  1 : 4  : 6 :  1 ;  whence  tho  formula,  if  ft  be  basic,  ft  (11*,  fl*)-!- 
1 2^1/  Si'.  Remarkable  for  the  presence  of  baryta.  Analyses :  1,  (Ellachor  (L  c.)  j  2,  Ramroels- 
berg  (ZS.  G.,  xiv.  763): 

Si        ^1        Fe      te      Mn     Cu      Mg      Ca      Ba      Sr       ^'a       fe       fi 

1.  42o9     3()-18     0-91     174     012     031     4-86     103     4*65     0-u9     1-42     7*61     4  43= 99-98  (E. 

2.  43-07     32-79    I'SS     0*31    2*90     0*23     6*91    undeL        4*26  Ramm. 

Obs. — Occurs  rear  Kemmatin  Pfitschthal,  along  with  the  chlorite  analyzed  by  Hetzor  (p.  602). 
The  locality  is  about  12  miles  in  a  direct  line  from  that  of  margarite  (p.  506). 

434.  COOKBITB.     G.  J.  Brush,  Am.  J.  ScL,  U.  xlL  246,  1866. 

In  minute  scales,  and  in  slender  six-sided  prisms,  sometimes  vermicularly 
l)ent.     (Jften  as  a  coating. 

II. =2*5.  G.=2-70.  Lustre  pearly  on  plane  of  cleavage.  Color  white 
to  yellowish-green.     In  thin  scales  transparent.     Flexible,  inelastic. 

Comp.  0.  ratio  for  %  U,  Si,  %  1  93  :  21 :  18*74 :  11-91,  Brush=l :  10 :  9 :  6i  Approaches  a 
hydrous  lithia  mica  in  composition.     Analysis :  P.  Collier  (I,  c) : 

Si       Xi      Li      IS:      a      SiF» 

(ji)  34-93     44  91     282     2-57     13-41     0-47,  fl  exp.  at  lOO^C.  0-38=99-49. 

Three  determinations  of  the  silica  obtained  35-04,  34*05,  35-71  p.  a  -The  alumina  contained  a 
little  oxyd  of  iron. 

Pyr.,  etc. — B.B.  exfohates  like  vermiculite,  and  colors  tho  flame  intense  carmine-red.  In  the 
closed  tube  yields  water,  which  is  at  first  neutral,  then  becomes  acid  by  decomposing  the  fiuorid 
of  silicon  evolved,  wliilo  a  ring  of  silicii  is  deposited.  Tube  slightly  etched.  Fu.sible  ou  tliin  edges, 
and  gives  blue  color  with  cobalt  solution.  With  phosphorus  salt  gives  skeleton  of  silica.  Par- 
tially decomposed  by  sulphuric  acid. 

Obs. — Occurs  wi^.h  tourmaline  and  lepidolite  at  Hebron  and  Paris,  Me.,  often  as  a  pearly  coat- 
ing on  crystals  of  rubeliite,  of  which  it  appears  to  be  a  product  of  alteration.  , 

435.  HISINGERIT£S.  Hisiugerit  (fr.  Riddarhyttan)  Berz.,  Pogg.,  liiL  605,  1828.  Degeroit 
IIotmbtr}->j,  Bidr.  Finl.  Nat.,  L  4,  Min.  Ges.  St.  Pet,  1850,  1861,  N.  Nordenskiold,  Vorz.  FinL 
Min,  1852.     SkotioUt  Arppe,  Fiusk.  Min.,  13,  1857. 

Ainor[»hoiis,  compact,  without  cleavage. 

II. =3.  Cr. =:3*U45.  Lustre  greasy,  incliniiio^  to  vitreous.  Color  Mack 
to  brownish-black.     Streak  yellowish-brown.     Fracture  conchoidal. 

Var.— (1)  Ilmngeriie.  (2)  Degerdiie,  G.=2-54,  Holmberg;  H.=2*5;  color  blackish-green  to 
black.  (:i)  ScoiioUte ;  G.=309 ;  H.=3  ;  color  dark  green  to  black  (and  named  from  oKonoi^  dark); 
coiitaius  much  magnesia,  and  less  water  than  hisingerite. 

Comp. — O.  ratio  for  fi-|-ft,  Si,  ri=2  :  3  :  3;  formula,  making  one-third  of  the  water  basics  (&*, 
3fi)''Si3-i-4aq,  or  speciaUy,  (^U"  +  |(ft\Fe))*Si''-»-4aq.    In  the  latter  formula  ft'  includes  some 


OXYGEN    COMI'orNDS. 

ie,  Mg,  to,  nuH  occaBionnlljr  An.  Excluding  It,  the  percentage  composition  la  Sillci  ^i-9,  hs- 
quIo^F''  "^  'i^"  *^'^'  water  :;l'a=|i)l).  CIcve'a  naaljBiB  malica  the  scobolile  of  Longbau  eaomi- 
ti>lly  biHiu^rile;  and  tliat  of  Onj^ivi  maj' be  uti  impute  vftlictj  (bubL  la). 

ADaJysea:  i,  Hisinger  iPogg.,  itlL  5U5);  3-11,  Clbio,  tfebtrg,  Llndslrum,  Fordeoskioli 
Thoruld  ICEIV.  Ak.  Stockh..  IhUS,  1U3);  12,  HaiumoUbtfrg  {I'opg.,  liir.  39a)i  13,  11,  Thoreld 
(IfJD.  Uea.  St.  Pot,  ISdO,  SI,  CEfv.  Ak.  Stockh.,  isau,  I6UJ{  IS,  Arppe  (1.  e.): 


^     XI    Pa 

fe 

An 

Mg    fia     li 

Bidilarhyttan 

36-3U    « 

3W 



20-70  =  10l-3niraldinger. 

si-oi  1-20  agis 

s-sn 

e-80    tr.   ai-7u,iuidBC.0-UB  =  lul33CleTa. 

eS-OB  1-38  40-23 

Via 

0-SS  O-ae  !OJB  =  lUuS6  0eberg. 

Solber^  Norwa;- 

35-33    3i-14 

TU8 

3-60   a3-0*=HHl-H(Clovtf. 

R7-55  1-lT  SO'57 

7  MO 

391    1-41  aii-32=]00-M3Lindstr>Ma. 

JorUoseo 

34'90    36-00 

H-20 

3-U7    13-46= 11 11 -2.1  Clevc. 

Wniaemonirik 

35-71    27-70 

T52 

3-03 

1-68  1-48  22-83=9a-lHNordenBkiMa. 

33-ee    — ,  311-90 

a-30 

a-8B   ai-0)»=9'J'.iiNordenski6kL 

Orijirvi 

Sflfli   HI  8T 

8-92 

2UU   21-09  =  10--8riLii.dBtrum. 

Tuniiborx 

37 -U  1-38  SOaj 

3-M3 

11-17 

6-06    2l-.W  =  0!l-.-,BClHTe. 

LoogbBU,  SeatioUle  Kfi-Ta 31-OT 

31>9 

RIB    lB-80  =  "B-JI4Clcre. 

S8-U7   34-7S 

IT-iB 

Deger6,  Ztajodi(» 

1-18 

a-60  a-80  13-70,PaI'i'-2G,und.  riOThia 

34-i5  I.-76  8S-ua 

1-09 

2-33  2-TO  10-M,  unilot  1-40  Thorold. 

Orijftrtl,  acoHoliit 

40-B7  0-BO  2G-m 



10-63  0-33  lB-l3=e>-74  Arppe. 

IS. 

The  pan  or  the  water  driron  olT  nt  100'  C.  wsu  in  anal  2,  I1'20;  4,  ll-UO;  G,  13-11;  6,  9-33; 
T,  la-lD;  S,  9-87;  9,  l;i-6rt ;   111,  10-«1 ;    II,  6-30;    14,  11-60;    16,  I-4». 

Fyr.,  etc. — Yields  ninoh  n-utur.  B  B.  fuBCB  with  difSculty  to  a  bhick  magnetia  stiiv;-  With  iba 
flmcd  gives  reai-tiotia  fur  iron.    In  murUtlc  itdil  easilj  decomposed  without  golatinlzlug. 

ObB.— Found  at  the  TBrioun  kicnliiiea  roenthmed  above.  At  liiiidarlijrttan  it  occurs  in  rcniform 
iniusos  associated  witli  pyrite  in  a  copper  mine,  aud  is  a  result  of  atterutiou;  at  Degero,  near 
Helsingfora,  Fliilaud,  in  a  Bilver  miuu. 

Named  after  tlie  Swedish  oliemUt,  Uisingor. 

Melanolitb  Tt-'urfa  (this  Min.,  670,  ISSn).  Approacbes  bisiogerite.  It  ie  black,  opaiiue.  witlt 
etmuk  daric  DlWe-green ;  H.  =  2;  G.  =  2Ui>.  Surfaoi  of  the  mineral  ulU'u  stt-iutcd,  or  with  uu im- 
perfectly columnar  napeot.    H.  Wurl«  obtained,  excluding  12-71  p.  c.  of  carboniito  of  lime: 

tii  35-36     Si  4-49     Pe  23-20     ("e  25-18     Sa  ISe     ll  10-2-l  =  100  33. 

From  Milk-Row  quarry,  near  Cliarlostown,  Uass.,  mcrualing  [he  aides  of  a  fissure, 
436.  EEHANNTTE.    Ekmaonit  L.  J.  Ig^trdm,  (EfV.  Ak.  Stockh.,  1865,  li.  U.  Ztg.,  zxvi.  21, 


Foliated,  elilorite-like.  Also  fuliated  columnar  and  asbestit'oi-m,  radiated ; 
also  gramilar  massive,  consisting  ol'  minute  scales. 

Hardness  and  lustre  as  in  clilorite.  Color  grass-green,  leek-j^reen,  grny- 
ish-AvIiite ;  also  black. 

Comp.— 0.  ratio  for  ft+H,  Si,  ft=4  :  a  :  3.  with  the  bases  mainly  ynXoijftf*  (fo,  Mo);  only 
one-tbiril  to  one-tiixth  being  sesquiixyds  (Po,  Si),  and  rcgunicd  as  impurity  by  Igelstrnm.  For- 
mula {{  (Ke,  An)+tQ)'i>i-|-iB,  in  which  two-thirda  of  the  water  is  made  basic.  Analyses: 
I'S,  Igelstrom  (I.  c) : 

Si         Si       Fe       ^a        Ma      Mg      Ca         A 


1.  FoL  mass.,  graia-gji. 

2.  Foi-coL,  yyh-w. 

5.  Fol.-naaa.,  /eofc-jn. 

4.  Cran.-w«i*3,,  grasa-gn. 

6,  Asba'if;  gieea 

5.  FiiU-nuai^  grtm 


4-97  35-78     11-4S     299  

4-79  24-27     21-56       tr.         tr. 

3-60  25-51       Tla     7-64  

38-20  6-32  273 

B60T  1474  

SrOlt       9-29     7  B3      iT. 


:^  99-88. 
=y907. 
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Pyr.,  etc.—  On  heating  yields  water,  becomes  black,  submetallic,  and  after  ignition  stronglj 
magnetic.     B.B.  fuses  to  a  black  slag.    Soluble  in  muriatic  acid,  with  a  deposition  of  ailica. 

Obs. — From  a  mine  of  magnetite  at  Grythyttan,  in  Sweden,  filling  cavities  in  the  ore,  pene« 
trating  it  extensively,  and  constituting  nodular  masses  and  beds.  Anal.  4  is  of  the  green  interior 
of  a  nodule  which  was  black  externally.  Some  of  it  contains  carbonate  of  lime,  and  some  allbrda 
when  heated  a  bituminous  odor. 

Named  after  G.  Ekmann,  proprietor  of  the  mine. 

Alt. — Becomes  black  on  exposure,  through  oxydation. 


437.  NBOTOOITB.  Neotokit  N.  Nardenskiold,  Verz.  FinL  Min.,  1852.  Wittiugit  id,,  ib. 
Yattenhaltigt  Manganoxid-silikat  J,  F.  Bahr,  (Efv.  AJc.,  1850,  240.  Stratopeit  L,  J,  Igelsiriim^ 
ib.,  1851,  143  (with  mention  of  "Neotokit"  and  "  Wittingit "). 

Amorphous. 

H.  =  3— 4.  G.=2-64— 2'8.  Lustre  dull,  sometimes  feebly  submetallic. 
Color  black  to  dark  brown  and  liver-brown.  Streak  dark  brown  to  black. 
Opaque. 

Comp.,  Var. — The  amorphous  mineral  substances  here  included  are  results  of  the  alteration 
of  rhodonite,  in  which  the  manganese  passes  from  the  state  of  protoxyd  to  that  of  sesquioxyd, 
and  other  changes  take  place  through  the  presence  of  any  ingredients  in  the  altering  inliltrating 
waters.  A  uniformity  of  composition  is  not  therefore  to  be  expected,  and  much  doubt  must  exist 
as  to  the  reality  of  tlie  species  which  any  chemical  analyses  may  seem  to  indicate.  Tlie  most 
recent  analyses  (anal.  2  to  5  below)  have  a  correspondence  in  oxygen  ratio  which  appears  to  show 
that  there  is  among  them  at  least  one  true  hydrous  silicate  of  manganese,  and  that  it  is  related 
in  composition  to  hisingerite.  The  0.  ratio  for  R+Ifc,  Si,  H,  in  analysis  2  is  12*69  :  19*11  :  14*32 ; 
3,  11-oG  :  ISOy  :  1480;  4,  12*11  :  19*o9  :  14*02;  5,  13*04  :  18'34  :  15*44;  each  of  which  corres- 
pond (luito  nearly  to  2  :  3  :  2},  and  to  the  general  hisingerite  formula,  (&',  S)'  Si'H-3  aq,  in  which 
two-fifths  of  the  water  is  made  basic. 

Neotocite  (anal.  4,  5)  is  here  included  by  A.  E.  Nordenskiold  along  with  stratopeite,  and  good 
authority  appears  thus  to  be  given  for  setting  aside  the  older  analysis  of  it  by  Igelstrom  (anal.  6). 
In  slraJ/)pf>te,  G.=2*64,  according  to  Igelstrom;  in  neotocite  and  wiUingite,  G. =2*7  — 2*8,  according 
to  N.  Nordenskiold. 

Bahr's,and  Svanberg's  analyses,  9-12,  give  a  different  composition,  as  the  manganese  is  made 
sesquioxyd ;  but  new  determinations  are  required  before  these,  or  the  analyses  of  wittingite.  can 
be  taken  as  representing  distinct  chemical  compounds.  Bahr  writes  for  analyses  9,  10,  11,  Mn' 
Si' -1-3  II ;  and  for  anal.  12,  obtains  the  0.  ratio  for  ft-i-3K,  Si,  U,  13*9  :  17*6  :  8*5.  The  wiUingiia 
analyzed  by  Arppe  (anal.  7)  contained  7*21  p.  c.  of  carbonic  acid,  correspondmg  to  18*82  p.  a  of 
carbonate  of  manganese. 

Anulvses:  1,  Igelstn.m  (L  c);  2-5,  Cleve  and  A.  E.  Nordenskiold  ((Efv.  Ak.  Stockh.,  1866, 169, 
J.  pr.  Ch.,  c.  121);  6,  Igelstrom  (Nord.  Verz.  FinL  Min.,  1852,  Beskrifu.  Knl.  Mm.,  138,  1863);  7, 
Arppe  (Finsk.  Aliu.,  21);  8,  Nordenskiold  (J.  pr.  Oh.,  a  122);  9-12,  Bahr  (L  c.): 


Si       XI      Pe      f^e 


1.  Paisberg,  Straiopeite 

2  .i  44 

8.         "  " 

4.  Gcstrikland,  Neotocite 

6. 


K 


t( 


(t 


« 


6.  Ingoa 

7.  Wittingi,  WUtingite 

8.  Bredvik, 

9.  Klapperud 
10. 
11. 
12. 


u 
ti 
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35-43 
35*83 
3505 
85-79 
84*38 
35*69 
3501 
39*72 
86*20 
3611 
34-72 
33*81 


1*57 
0*40 


111 
0*90 
1*09 
1-03 


10*27 

8*20 

1-86 

10*90 

18*68 

25-08 

3*50 

2*06 

0-70 

11-31 

10*45 

7*53 


13*93 
2-88 


S(n 

32*41 


Mn 

29*37 
38*49 
20*51 
22*67 


Mg 

8*04 
8*66 
6*27 
2*44 

2*50    

2-90  >  0*55 


Ca       fi 


0-47 
0*52 


13*75= 
16*11, 
16-72, 

15*77: 

17*37  = 
10*37  = 
11*03, 
21*98= 
9-43: 
[943J 

9*76: 

9*57: 


=99*90  Igelstrom 
l>b  213  C. 
^b3*3l  N. 
=99*86  Nord. 
=99*95  Cleve. 
=99*1 1  Igelstr. 
C7*21=99*95A 
=  100-42  Nord. 
=  100*39  Bahr. 
=  101*39  Svanb. 
=99*98  Bahr. 
=  100*26  Bahr. 


Pyr.,  etc. — Yields  much  water.  Reactions  with  borax  for  manganese  and  iron.  Difficultly 
fusible  to  infusible. 

Obs. — Occurs  with  rhodonite  at  Paisberg  in  Filipstad,  Sweden  {stratopeite) ',  Gestrikland  {neot> 
cite)  in  Sweden ;  at  Ingoa  {ib.),  Finland ;  at  Wittingi  {wUtingHe)  in  Storkyro,  Finland ;  at  Bred* 
vik  {ib.)  in  West  Gothland;  at  EUapperud  in  Dalecarlia,  Finland. 

Named  from  vioroKQi^  ofrecenl  origin.    This  name  antedates  stratopeite. 


OKYOEN   COMPOl^KDB. 


t3g   EtUBEUTB.    Stiibelit  BrdOi.,  B.  U.  Zig.,  xzIt.  322,  186B. 

Bcnifonn  and  botrioid  nl  iniisaiTe. 

11.— *— S.  G.=S'22:t  — a':;B3.  Luatrc  Titreoua,  brilliant.  Color  tbIvoI  to  pitcliy  blade  Stnak 
d«rk  bnitrD,    Fracture  couohoIdiJ,  tlisUauL    Brittle.    Anolf  eIb  I>;  Stiibd  (L  cj : 

Si  »l  Pe  Hn  Cu  Mg  fi  a 

Sn-99         &S7  lOMS         81-89  lS-25         1-03  1C-S5         ll-17  =  as>33. 

Obs. — Ocvura  at  tliu  island  oCLIpaji.    Kamt'I  rrom  Dr.  Alpboti^  StiibeL 

439.  ail^UNami.  ST«n  Suman  (fr.  Gillinge)  hitatgtr,  ATIl,  ML  301,  1810.  QiUiagil 
Biiingtr,  UJn.  licogr.  Schwed.  iWubler'aJ,  102,  ISdS.  TtirauUt  (b.  Boienauis)  v.  £ob^  Fogg, 
»».  (i7,  1S2S,    Traulit 

Ann)r|>hoiis — compact. 

H,=3.  G.=3'045,  Hisinger,  fr.  Gillinge.  Lustre  shiumg  to  dull;  enr- 
face  vf  fiiicture  eartLy.     Color  black  or  blackish. 

Ooini).,  Var.— a  ratio  for  ft+B.&fi=,  nearlf,  1:1:1;  whoneo  la'.fii'SiVfini-  {Din 
«m1.  ii.  or  ;.//m|f(«  B'  :  Tt=2 :  B  i  to  4,  1 :  V-3.  or  nesrl;  3 :  t.  (2)  For  aoat  7.  of  '/<  luUc,  t. 
Kobdl  adojilB  tlio  «am«  0.  rstU%  1:1:1,  observing  tluu  the  mineral  Bnal^zed  CDij!.i;:i<Kl  Boma 
miivd  {);rrr)iotil».  Analriiw:  1,  HisingEr  (Arb.,  iii.  3M);  2,  RunmcUbcrg  d'ogL.-.,  bcxr. 
»9i);  S,  i,  Ho^und  sod  Taam  {CEfv.  Ale  Stodch^  1866,  169,  J.  pr.  Ch.,  c  123)^  5,  lienuna 
(J.  ft.  Ck,  xlvilU);  6,  Uiuuger  (Fogg.,  liii.  S0&);  1,  t.  Eobell|L  c): 

Si  Kl  Fe         ;"«  Hd  >[g  Cb         Q 

L  ODlinga                        17-50  6  5U  31-iO  Bm}-7J     11-73=9;  (i2  Hia. 

a.       ••                             Sa-I8     3"-l«      e-tS  4-23  a-60  la-:;T  =  U»J  Kmua. 

3L         "                                  ST8S      31-«2  lS-;9  lU  6-96      1 3  92  =  K  ■>  l  Hoglond 

4.         "                                  29-M  S'96  341i3  li'66  2-«3  3'1I  ObO  IB  S2=1('M  J  J  Tioiin. 

i.  Otiiirn,  Huiaf.            S9S1      10T4  ^7l9  77u      13  ii(l  =  yS  r,;'Benn. 

e.  BodeamjL^  :(7i>uiii.(*  31  t:  — .  43--7 — ■  ;o  OH::  lul-.i  Ilij. 

1.          "               "           31-28     <3-12      B-70  19-I2  =  9ai2  KobelL 

Pyr^  etc. — Tielda  modi  water.  B-B.  fuses  at  5  to  a  black,  Blaggy.  opaque,  magnetic  globule. 
Decompoaed  by  muriatic  acid. 

Obs. — From  GiUinge-Gnibe.  id  Sudermaulabd.  Sweden,  whence  the  name.  Thrau-'ik  icamed 
(torn  l^iAtf,  fragile)  ocnus  at  Bodeumaia,  tliree  leagued  Irom  Zwiesel,  in  Bavaria,  wiih  Tiiian^w, 


440.  JOIXTTR    Jonjt  ».  £otd^  Ber.  Ak.  Uiinchen,  1£66,  168. 

Compact,  anior{>hous. 

H.=3.  G.=2t>l.  Lustre  weak  greasy.  Color  dark  brown  ;  in  thin 
splinters  transparent,  with  green  to  brownish-red  color ;  the  co;ii>e  j-owJer 
is  li^ht  leek-green,  the  tine,  light  gravish-green ;  in  some  jKisitiotis  the 
powder  appears  ocbre-vellow.  Fracture  subconchoidal  aud  sjiliiitery.  In 
thiu  splinters  shows  double  retraction. 

Conip.-0.  wtio  for  ft,  a  ^  fl=l  :  2 :  !  :  2;  (J  fi'+I  SH*  Si"+4  tt.  if  fe  :  11^=3  :  2,= 


—In  the  dosed  tube  jielda  water.  BJEL  swells  up  and  fuses  ivitb  difficulty  ou  thin 
icit  Qiafla,  wbidi  is  not  magnetic,  or  only  slightly  so;  with  the  liuics  gij^a  Ijie  reac 
1    Devompoeed  rMdily  bj  mnnatic  acid,  kwiing  gelatinous  silica. 
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Obs. — Occurs  at  Bodenmais  in  Bavaria,  with  pyrite,  vivianitc,  iolit**,  etc.  Resembles  a  hiain- 
g^rite  in  which  tlie  iron  is  replaced  by  alumina.  It  is  distinguished  from  this  mineral,  as 
well  as  from  gillingite,  by  the  green  color  of  its  powder,  and  by  yielding  a  residue  before  the 
blowpipe  which  is  but  slightly  magnetic.     Named  atler  the  physicist,  G.  Jolly. 

L.  Siemann  observes,  in  a  letter  to  the  author,  that  this  species  is  very  similar  to  fahlunite. 

441.  Epiciiloritb  Ramrru  (Pogg.,  Ixxiii.  4.-57,  1849).  Fibrous  or  columnar,  between  schiller  spar 
and  chlorite  in  its  characters  H.=2  — 2  5;  G.  =  2'76;  color  dull  leek-green;  streak  white  to 
greenish;  lustre  greasy;  in  thin  columns  tran^ilucent  and  of  a  bottle-green  color. 

CJOMP. — 0.  ratio  for  K,  ^  Si,  11=4  :  .s  :  9  :  4,  whence,  for  bases,  silica,  and  water,  if  half  of 
the  water  be  basic,  9:9:2.     Analysis  (1.  c.) : 

iii  40-88    XllO-96     Fe  8*72     f'e  8*96     %  20  00     Oa  0-68     ft  10-18=100  38. 

B  B.  fuses  only  in  thin  fibres  with  difficulty.     With  the  fluxes  reaction  of  silica  and  iron. 
Forms  veins  ui  a  rock  resembling  serpentine  at  Ilarzburg.    Named  in  allusion  to  its  being  near 
chlorite  in  characters. 

442.  PoLYHYDRiTE  Breith,  (Handb.,  ii.  334,  1841).  From  St.  Cristoph,  at  Breitenbrunn,  in 
Saxony.  Amorphous;  II.  =  2  — .S;  G.=  2'u95— 2*142;  lustre  dull;  color  liver-brown;  streak 
lighter,  grayish.  According  to  Plattncr,  contams  Si,  Pe,  f'e,  with  some  Xl,  Mn,  and  29'20  p.  c. 
of  water.    In  muriatic  acid  decomposed. 

443.  LiLLiTB  Revss  (Ber.  Ak.  Wien,  xxv.  550.  1857).  From  Przibram  in  Bohemia,  with  pyrite, 
and  arising,  apparently,  through  the  agency  of  decomposing  pyrite.  H.=2;  G.=3-043.  Earthy, 
hke  glauconite;  blackish-green.  Analysis  aflbrded  Si  32-4»,  Fe,  f'e  54  95,  ll  10*20,  Ca  C  1*96, 
Fo  S  <r63=  100-22. 

444.  CiiLORiTE-LiKE  MINERAL,  from  the  keuper  of  Altenburg,  Ifaushofer  (J.  pr.  Ch.,  xcix.  239), 
Color  dark  leek-green.  Stated  to  be  B.B.  infusible.  Analysis  gave  Si  29'51,  j^l  1 1'54,  Fe  ]8-2d, 
Fe  25-26,  Oa  052,  fi  14-81  =99-90.    0.  ratio  of  bases  and  8ilica=I  :  1,  and  of  ft,S=l :  2. 


445.  PYROSOUBRTTZ].    Pyrosklerit  v.  Kobell^  J.  pr.  Ch,  il  63,  1834. 

Orthorhonibic,  or  monoclinie  ;  Descl.  Cleavage  :  basal  eminent  or  mi- 
caceous ;  in  a  transverse  direction  at  right  angles  to  the  former,  in  traces. 

H.=3.  6.=2'74,  V.  Kobell.  Lnstre.of  cleavage  surface  weak  pearly. 
Color  apple-  to  emerald-green.     Translucent. 

Comp — 0.  ratio  for  It,  B,  Si  tL=:4 :  2  :  6 :  3 ;  whence  (|  ft*+i  Xl)'  .Si"+  3  fi=SUica  38*9,  alu- 
mina  14'8,  magnesia  34;6,  water  11-7  =  100.  By  making  part  of  the  water  basic  in  this  species 
and  the  three  following,  the  0.  ratio  for  bases  and  silica  may  be  3  :  2,  and  the  formulas  as  written 
on  p.  451. 

Analysis :  v.  Kobell  (1.  c.) : 

gi        3tl       <gr      te      Mg        fi 
I,  Elba,  Pyrosclerite    3703     18-60     ]*43     3-62     81-62     11-00=98-10. 

Tlie  0.  ratio  from  the  analysis  is  13*43:  6*75  :  19-74:  978,  whence  20-18:  1 9*74  for  the  bases  and 
silica. 

Pyr.,  etc. — Yields  water.  B.B.  fuses  at  3  8—4  to  a  grayish  glass.  With  the  fluxes  reacts  foT 
chromium  and  iron.     Decomposed  by  muriatic  acid  with  gelatinization. 

Obs. — Pyrosclerite  appears  to  ditfer  from  kammererite  in  crystallization  as  well  as  composi- 
tion.    It  may  include  Uihergite  (p.  406,  7.  8)  and  the  TdlochUyriU  of  Traversella  (p.  500). 

Occurs  with  chonicrite,  constituting  seams  in  serpentine,  near  Porto  Ferrajo,  Elba, 

Named  from  rvf),Jire,  and  okSj^oh^  hard  (refractory). 

A-i'tA.  VERincuLiTB  T.  R  Webb  (Am.  J.  Sci.,  vii.  56, 1824).  Hexagonal,  being  optically  uniaxial, 
Descl.  Occurs  in  small  foliated  scales,  distributed  tlirough  a  steatitic  base,  and  lienoe  scaly-mas- 
sive. II. =1—2;  Gr.=2'756,  Crossley;  lustre  somewhat  talc-like;  color  grayish,  somewhat 
brownish. 


+w*  OXTGES    C0MIM>L*>'D8. 

Vualysis;  CroBale^  (this  Min.,  Mei.,  Ml,  1850): 

Si  35-7*     il  IG-M     ^e  lO'Oa     fLg  27-**     fi  lO-M=90-fl3. 

O.  ratio  for  H,  a  Si,  fl- 13-30  ;  ^-BB  :  19-lfi  :  9-14=7;  *  :  11 :  B,  or  BppnmniolelT  4:2:G:3, 
wliich  U  that  of  pjroBolcrite.  Ck'neral  fbrmula  (ft*  8|'Si'-i-!ai|,  bb  above.  TtiomeoB  obtained 
Si'lS-i'S.  Si  1-^8,  Pe  lS-12,  Jig  lil'DB,  ft  l(l'28;  but  he  eviiieiiilj  took  the  Bpcdmen  in  uissa, 
while  Orogslpy  f«p«Kted  with  jncst  care  ttom  the  base  the  rcmI;  niiuerol  whicli  is  the  true  rer- 
tniculile.  When  heulcd  eifblialeH  prodfgioiial/,  the  aoAlca  opening  out  into  long,  worm-like 
thramis,  mode  up  at  tlisEeporale  Tolui.  Kxt'oliatioa  oomuieacos  ut  HDD'  to  600  F.,Biid  tnteB  place 
with  so  mucli  furce  tie  oilen  Ut  breiik  the  test  tobe  in  which  the  mioeral  ma;  be  conSned.  B  B. 
ftiros  at  3'fi  to  a  grajish-Uack  gUius. 

Oi'cars  >t  Milbury,  near  Woroestcr,  Masa.  Named  by  Webb,  as  bn  taja,  from  Iho  Latin  wr- 
micttlor,  I  bretil  woma. 

416.  OHONICIUTE.  ChODikrit  v.  Kab.,  J.  pr.  Ch..  il  Gl,  18:j4.  Uetaxoit  Arppt.  Fiosk.  Min., 
Act.  £fi.  Pernio  rL  6Sli,  IS61,  Uoltobcrg,  Verb.  Uin.  St.  Pot.,  1802,  145. 

Jltisf^ive,  crystalline  fininular,  or  pumpact;  Bometiincs  gloljulni",  radiated. 

II. =2-5-3'.  G.=2-'J1.  V.  Kwb. ;  2-58— 3'Cl,  Arppe,  Lustre  weak  silliy, 
to  glimmering  or  dull.  Color  white,  sometiiiies  witn  yellowisli  or  grayish 
Bpota ;  ptile  greenJBli-bine, 

Oomp^  VaT.—0.  ratio  for  ft,  H,  Si,  fl=3  :  3 :  5 :  3.  It  ii  a  U'me  pTTOsderita.  CTonifrtte 
occurs  anl;  masBive,  white,  with  0.=3'9I,  arid  h«s  tlio  Vme  to  the  niagnesiu  m  1  :  3.  Md/tnaiit 
a  greenish. blue  to  neurl;  «hit«,  amoqilioua  or  erjBtalline  graniilnr,  with  G.=S-B9— 2*G1,  aud 
lime  to  inaguesia  about  1:1.  It  conUins  more  Eiilica,  the  ozvmn  ratio  for  bnaea.  silica,  and  nater 
being  S  :  6  :  3.    Aoalyaes:   1,  t.  Kobell  (L  c.) ;  ^-4,  Afip  and  Ilillgteo  (Finsk.  Mia ,  1.  c) : 

Si      Si  ^  Hn  ?a  Mg       Oa       ll 

1.   Oiankrilt  as-60  n  la  l-iB  !2-B"  IS'GU    9-00-B8-31  KobelL 

i.  Mtlamile^wytL        SH-tin     S'lie  *'T  uaiArf. \b'l6  imdet  131)7  ^ep. 

B  "  ■■  37-30     9-78  C'lS  2-05  MTi  1879  12-7«=llW2*  Agp. 

t        ■'        amwjA    *0-63  10-17  H78  andd.  ll-S*  16'03  18*88  HaJteten. 

ChaiiKrile  pives  ilie  0.  rutio  fur  R,  fl,  Si,  ft=l-2-S  i  8  :  19(1  :  fi;  or  for  beses,  eilica,  and  water, 
iO-H  ;  19  :  3, 

JfrtoioiYe,  aiial  3,  gives  10-3:  7-17  :  :-0-2!  :  ll-34=for  bases,  silica,  and  water,  17  s  :  2li"!:  11-3. 

Pyr.,  etc.— Yield  much  wjlcr  Chonicrito  fbsos  with  intunicscetico  at  ::'6— *  to  n  grayish- 
white  glass,  and  la  decomposed  by  muriatic  acid,  the  silica  separating  in  powder.  Metaioito 
acta  much  the  same. 

Oba.— Clmuicrile  forma,  with  pyrosclorite,  seams  in  serpentine,  on  Elba:  ami  metaioite  ia 
fo<md  iiear  Lupikko  in  Finland,  some  versls  south  of  Pilk.irauto,  \vith  8erp|piitine. 

Clionicrile  ia  from  ;,q.hju, /hsiob,  ani  tpiris.  test  its  fusibility  diatinguinhing  it  from  some  allied 
epedes.    Jl-daxoile,  (Vom  its  ncarnesB  to  tiielaxiie. 

447.  JEFPEHIBrm.    Tcrmiculile?  G.  J.  Bnah,  Am.  J.  Sci.,  11.  ri»i,  369,  18C1  ;  Jefferisite 
H/,,  ib.,  xli.  248,  1866. 

Ortliorliombic ?  In  broad  crvstHls  or  crystalline  plates.  Cleayiiijc:  basal 
eminent,  aJi'oi-ding  easilj-  very  tliin  tulia,  like  mica.  Siii-iac«  of  pbitc8  often 
tnangiihirly  marked,  by  the  crossing  of  lines  at  angles  of  00°  and  12i'°. 

H.=1'5,  G-.=2-.3fi,  Lnstre  pearly  on  clcayage  smfaee.  Color  dark 
Yellow isb-brown  and  brownish-yellow;  light  yellow  by  transmitted  light. 
Transparent  only  in  very  thin  folia.  Fle,\ible,  almost  brittle.  Optically 
biaxial,  Descl. 

Coaip.-0.  ratio  for  ft,  H,  Si,  n=2  :  3:5:  21  (in  the  analysis,  31;  whence  (J  ft'*!  fi)' Si'  + 
S  fl.     DiiTecB  from  pjroaelerite  in  the  larger  proportion  of  sesqiiioiyila.     Analysis:  Brush  (L  c.) 

Si         SI         Fe       f-6       flg       <3a     Sa      ft        11 
Weatciieater         3710     11-67     10  54    1 28     I9-0S    0  56    fr.     0*3     13-70=  100  87  Broah. 
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The  ciaet  O.  r.il;o  is  82n  :  11-36:  ISTB  :  l^'SS,  elving  for  bases  onil  silicn  I9'5b  :  19  7f. 

Pyr.,  etc — Wlitii  lieati'd  to  SOU"  C.  exfolioies  very  reinarkstily  (like-  veriniciililel ;  B.B.  in 
forropa  nftcr  cxroliution  bcoomcs  pearly-ivtiita  and  opariiio,  aod  ultimately  fuses  to  n  tlnrk  gray 
m.i»i)'.     With  the  Hiucs  reanions  for  ailici  aud  iron.     Docompo.'cd  liy  muriatic  scid. 

Ob*.— OcCTira  in  veins  in  scrpcntioo  at  Westchustcr,  Pa.  Plate*  often  several  ineliea  across. 
Named  afttr  W.  VC.  JclR-ris  of  WeatcheBlor,  Pa. 

A  roliated  mineral  similnrly  eiraliatlne  occurs  ooarBe-graniilnr  massive,  according  to  R.  Pum* 
pcllf,  in  Ja|mn,  in  tlic  m< •until ioii- of  the  psninaiila  of  Kadziisa,  8.K.  cf  Ycda 

A  minvn^  from  tlic  Vofjics,  refiTrcd  to  pyrosclerite  by  Delcase  (Ann.  d.  Uin.,  IV.  ii  iri.i,  11*51), 
■pproHchi-s  moru  nearly  the  jefl'erisiie  in  its  oxygen  ratio,  although  containing  less  o\yd  of  iron 
as  a  suiiBtituto  fur  iilniiiinn.  It  has  the  fotloiviug  characters:  cleavage  as  in  prroacleritc,  perfoct 
ill  one  direcljoa,  and  less  80  iua  transverse;  stnieture  a  little  lamellar;  soft;  G.=2>>'i-,:;  lustre 
grea>>y  or  wuxv;  color  grayish,  b.uisb.  and  enierald^roon.  Composition,  according  to  I>cU«se,  ^ 
38  as,  Si  :;6'54,  ?r  (r.,  f'c  0'a«,  Mn  Ir..  Ag  [^210].  Co  0  fiJ,  H  1 1-67.  0.  ratio  for  fi,  fi.  Si. 
lt  =  2  :  ;i :  .1  :  a^,  Ai  the  magneiiia  was  not  dirtctiy  delcrmined,  the  results  are  doiiblfld.  Il 
occurs  in  iiodulca  in  atrpentine  at  St.  Philippe,  near  ^inte  Morie-sui-Mlnes. 

448.  PEMNINITE.  Chlorite  pt.  llydrotalc  (^Wasserglimmcr  of  Monn)  A'ecjhr,  Min.,  1 8S6 
PenniiiH  J.  Fr-ihtl  <t  K  SchuKiier,  Pi^.,  L  5:!3,  I8J0.  Kanimercrite  A'ordeiat.,  Act.  Soc.  ScL 
Feu.,  I  4Si,  1S4I,  anil  Arsberiit.  I8i:t,  1»3.  Rhodochrom  FiedUr.  Rose,  Keise  n.  d.  Ural,  <i 
184-2,  and  Pogg.,  lii.  1813.  Tabergit  pt.  Sduerer,  Fopfg.,  Ixii.  448,  1847.  Chromehlorit  Iltrni^ 
J.pr.  Cb.,  liii. -.11,  1851.   EhodophyUite  CeniA,,  Proc.  A.c.  Scl  Philud.,  18B2,  118,  121.   Peiinluite 


,72=103'' 55';  a=3-4951.  Observed 


Dayta 

Tlhoinbohcdral.  7?A/e=C>5'' 3(!',  0 
pliiiie-^ :  0,i\  rhoiiibohcdra],-^, -f, 
A,  Vi',{(r),^W.).  occurring  c.ft€u 
nsim-miikK  f.  ilfi.  yAA=128° 
sr-  6*  A  1=121"  47';  h^\= 
1112"  8' ;  (V  A  *  (r)=95''  40'  (95= 
]<;'  (lbs.) ;  0  hi  ()/i)=94°  3'  (oba. 
94=0');  y^A^/-,mtwin,=U2='_J0'. 
Clcaviu^e :  bitsal,  biglily  perfect. 
Crystiiii!  oftoit  taliiilai',  and  in  crest- 
ed gruiiiw.  Also  iiiassive,  coiisist- 
iiijr  of  nn  agjrreftatioii  of  scales ; 
also  compact  crjiitocrystalliiie. 

11. =2— 2-.")  ;  3,  at  times,  on 
edges.  G.=2(l— 2-85;  2-0T3,Alft. 
Liisire  of  cleavajre  siii'face  jtearLy  ; 
of  l«tei"idi»latos  vitreous,  aiideonie- 
times  brilliant.  Color  gi-ceii,  apple- 
grccii,  gra-ss-green,  gniyiiih-green, 
olive-iji'ecn:  also  roildisli,  violet, 
rosc-i-tid,  iiiiik,  grayiali-red;  oecasionall.v  yellowiHli  and  eilver-wliite;  violet 
crvstids,  and  sonietinies  tlie  green,  hyacintli-red  by  transmitted  ligiit  along 
the  vfrticaT  axis.  Transparent  to  subtranslucent,  Laniinie  fle.vible,  not 
elastic.  Double  refnietion  feeble;'  axis  either  negative  or  positive,  and 
eometimea  positive  and  negative  in  different  laminie  of  tlie  same  plate  or 
crystal. 

Var.— t.  Fenninite.    As  first  named,  it  included  a  green  cryafallized  chlorite  !Tom  Ibe  Pennine 


Texas,  Pa. 


Kiimmererite,  Urals. 
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a  ne^tire  npllcnl  axis ;  some  ery»ta\B  ot  Zcrmatl,  and  those  of  AIa,  ■  paiitive ;  nnd  some  plalM 
rrulii  Ifermntt  odqeIsI  af  piuiitive  and  ue^tive  lonilnrc  united;  DescL 

i.  TliAcryifc,  from  Tabtrji:,  Wennlaiid.  {Blue  laU  ot  Wemer,  and  rallied  also  tiiica-cMon'le),  is  a 
bluiHli-};rpen  or  greea  chlorite.  According  to  Descloizeaut'a  optical  observut'ioDa,  it  is  Id  part  uni- 
aioai,  with  tho  axis  posltivo  like  troe  peniumlg.  Bat  ia  other  CBSeP  uniaxial  and  biaxial  |)Ial«a 
are  combined,  and  offgntirc  and  jKvitlTe  also ;  and  the  axial  divergence  of  the  biaxial  plati's  vorirs 
trmo  r  to  33°,  indiiiitiiig  a  mlxlure  of  penninitc  and  another  chlorite,  either  pyrosclerite  or 
ripldolito. 

Cr;s>ala  of  TexsR  have  Iho  double  relniotioo  positive  though  fcoble  iDead,,  Cooke}:  Ihcj  are 
olleii  mixed  witli  ripidolite,  and  Bomotimea  a  crystal  ia  tTHTersed  by  a  band  uf  lipidolito,  whose 
upli(-Mxlal  angle  !b  60'  to  10'  (Dead). 

/>.  Kai"'"ercrile,  The  oripnal  epedmen  vBS  a  reddish-violet  micaceous  miaenl  rrom  L  Itknl  in 
Bissrrsk.  in  Perm,  Ruaaia,  partJf  in  R-eided  prianit).  It  wsa  named  after  Kammerer  of  Russia. 
IfhodiiphylHlof  Gentli,  and  c'lrffin-c/ijtrrift  of  Henn.  (anaL  13),  are  the  aame,  from  Texas,  Pa.;  G.— 
3*til7  — 2*113.  RhediKhnnif  ia  a  ccmpnet  or  ecal}'-granulnr  variety,  orlgituilly  Trom  L.  Iikui,  Siberia, 
Jiating  u  apliutory  fracture,  with  G.=I'OG  — 2-ft7.  Color  deep  green;  but  violet,  rose-  or  peach. 
blosaoQi-red  iu  thin  aplintera,  vrhonce  the  name. 

4.  Loffanite  of  Uunl  {= Pfcadopliite  of  Eonngolt)  la  near  penninite  in  composttion.  A  notice 
of  loganlte,  fttim  Calumet  Falls,  Canada,  is  givun  under  Alt-vrd  Htirnblaaic  (p.  £4!\  as  it  has  the 
fonti,  aogleB,  and  cleavage  of  that  apcdea ;  and  also  of  an  allied  inateHnl  under  Allerrd  Pyrvxenr 
(p.  221).    It  has  0.=2'i-(l  — S'S4  1  color  clove-brown  to  cbofolalo-brown  ;  luatre  diiU. 

P»ialo]i>ide  of  Ecnngott  (Ber.  Ak.  ^VIen,  xvL  ISSTi)  has  the  composition  of  loganKe,  but  13 
compact  iiiaHaivfi,  without  eleavnge,  Mid  reaembles  serpentine  (whence  the  name.  (Vom  Ti-iiai, 
faliK,  and  ojihilt  or  serpentine);  II.  =  3-5;  G.  =  S-?6  — :!-TT;  luBtro  week;  color  grajish-green. 
oUve-greeiL  pistachi'i-git.-en ;  lisGl  unctuou*.  It  forms  the  gangiie  of  eostatile  (Mg  Si)atZdJario 
AloyBthal,  Jlorsria.  In  the  occurrence  of  a  massive  form,  peuninite  is  thus  tike  tali^  prrophyU 
Iit«,  and  other  rehited  gpcdes. 

DeEoloizeaui  found  (Uln.,  436)  R  A  B=By  !S'  in  penoinile,  and  0  a  R^iOX'  4G' ;  and  the 
latter  in  the  I'eias  kammererite.  The  above  angles,  and  figs.  414.  415,  are  from  Cooke's  paper  on 
the  latter  (Am,  J.  Sci.,  II.  iliv.  31)1),  and  f.  4L6  ia  from  Kokstliurof  (Verb.  Uin,  Gea.  St.  Pot.,  1851 ). 

Comp.— 0.  ratio  for  banes  and  silica  4  :  'J,  correaponding  to  8  (Ag*,  St),  9  Hi,  \i  tl,  but  vary- 
ing Ihim  4  :  3  to  fi  :  4.  Exact  deducttonH  from  the  aualjies  cannot  t>e  made  until  the  stale  ol 
oiydation  of  the  iron  in  all  caaea  is  ascertained;  and,  further,  until  it  ia  also  proved  that  there 
,  may  not  be  a  oryrtalline  mixture  sueh  as  e  mentioned  above  under  tabergitu.  The  minertil  often 
CDDtaina  microacopio  grama  of  magnetite,  and  these  are  supposed  by  Eeun^tt  to  occaaion  some 
of  the  discrepancies  in  the  analyses. 

Analyses:  (IJi""!!  ii        1   '^  r   P  i 

42H);  4.  UenlLemgot      1 
Uarignun  (L  c);  7    Rum 
xzQi.  1S6);  S,  Hermann 
Genth  (Proc  Ac  So.  I 
ScL,  ILxvL47)     16   16  Peinw    \n     I  'v 
18,  V.  Haucr(l)er  Ak  ^\  en  iv    1H55)     IJ 


"  1   MtriRTiHC  (Ann.  Ch.  Phvs.,  HI.  i. 

Froc,  ft.  Acad.  Dublin,  5.  nOT);  6, 

rrerile,  ete.    B,  llartwal)  ^lflh^C!'b., 

ttiAm.  J.  Sci.,  II.  XV,  :;::-2):  11 

13,  14,  Smith  &  Bru^h  (Am.  J, 

•>       IT   Hermann  (L  c.).     (3)  llatsiit. 

,   Rep  Q  Can.,  1S6S,  491): 


Al       & 


Fe 


I.  Zermatt,  Peaninile  33-i)l 


9.  Oral,         Sara. 
9.  L.  ItkuL     " 
a.  Teia8,Pa., " 


j.  "         "r'h-g'aSVsri 

B.  "         "red      31 '3 1 

1.  Rhodochromt           34-64 

}  Pse-idophile               33  43 

k  Losa'iUe                  83-38 


Mg 
{■ell-ae     33-34 
B-93    34-21 
33-40     13'41     0-16         6*73     .'t4o7 
feT-aO     35-18 


l3-58=00-0SSchwi 


10114 
13*6 

12-48 


8-83     34-95      l->-4i)= 


1-00  fel-50 
4-90  fe3-32 
3-fiO    f"e2-50 


100-4(1  MiicDonnell. 
100  Marlgnac 
MlO-ST  RaranieUbeig. 


1300, 
12-05: 
1S'5!<, 

12-7S| 
12-fi4, 

i;!-?5, 


:N'i  0-25=10013  Hermann. 
S,  Sa  0-3S=99-Gl  Sm.  *  Br. 

ft,  J;aO-:i6=90-7JSm.  *Br 
V'a  1-27,  S"iO->a=1i>0-41P. 


1303  =  90'94  Herman r 
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In  anal.  15,  G.=2-63;  18,  G.=2-383;  20,  G.=2-355. 

Tabergite  afforded  Svanbcrg  (Ak.  H.  Stockholm,  155,  1839):  Si  3576,  Xl  1303,  :^e  fi-34,  Ma 
1-64,  Mg  29-27,  K  2-n7,  Mg  F  M,  ft  1 1-76-  100"J8.  C.  W.  0.  Fuchs obtained  for  its  compositioa 
(Jahrb.  Min.  1807,  822)  Si  32*95,  ;*tl  1308,  ^e  13*72,  Mn  0*07,  Mg  2683,  Ca  0-95,  li  11'34,  K 
0-33,  Na  1-25,  F  0*97  =  100*49 ;  giving  the  0.  ratio  for  ft,  li.  Si,  ft=7  :  3  ;  9  :  5,  while  the  auuly- 
sis  of  Svanberg  gives  6:3:9:5;  both  of  which  are  near  that  of  pyrosckriie,  G.=2*813.  Des 
cloizeaux  refers  a  part  of  tabergite  to  ripidolite  (see  below). 

P3rr.,  etc. — In  the  closed  tube  yields  water.  B.B.  exfoliates  somewhat  and  is  difficultly  fusible. 
With  the  fluxes  all  varieties  give  reactions  for  iron,  and  many  varieties  react  for  chromium. 
Partially  decomposed  by  muriatic  and  completely  by  sulphuric  acid. 

Obs.— Occurs  with  serpentine  in  the  region  of  Zermatt,  Valais,  near  Mt  Rosa,  especially  in  the 
moraines  of  the  Fiudelen  glacier;  crystals  from  Zermatt  are  sometimes  2  in.  long  and  1.^  in.  thick; 
al8o  at  the  foot  of  the  Slmplon ;  at  Ala,  Piedmont,  with  cUnoclilore ;  at  Sjhwarzonstein  in  the 
Tyrol ;  at  Taberg  in  VVermland ;  at  Snarum,  greenish  and  foliated,  called  steatite  of  Snarum. 

Kiimmererite  is  found  at  the  localities  already  mentioned ;  also  near  Miask  in  the  Urals ;  at 
Haroldswick  in  Uust,  Shetland  Isles.  Abundant  at  Texas,  Lancaster  Co..  Pa.,  along  with  clino- 
chlore,  some  crystals  being  imbedded  in  clinochlore,  or  the  reverse. 

The  union  of  kammererite  and  penninite*  is  made  bv  Descloizeaux,  and  is  sustained  by  hi3 
optical  examinations,  as  well  as  by  chemical  composition. 

449.  DELESSITE.     Chlorite  ferrugineuse  Delesse,  Ann.  d.  M.,  IV.  xiL  195,  1847,  and  xvi.  520, 

1849.     Delessite  A'aum.,  Min.,  1 850.    Eisenchlorit. 

Massive,  with  a  short  fibrous  or  scaly  feathery  texture,  often  radiated. 

II.=2o.    G.=2  89.    Color  olive-green  to  blackish-green.    Powder  gray  or  green. 

Analyses  :  Delesse  (1.  c) : 


Si 

£1             Fe 

te 

ftg 

Ca 

1ft 

1. 

Mielen 

31*07 

15-47         17-54 

4*07 

19*14 

0-46 

11-55=99*30. 

2. 

Oberstein 

29*08 

42-00 

12-23 

8-70 

12*99=100. 

3. 

Zwickau 

29-45 

18*25           8*17 

1512 

15-32 

0*46 

12*67=99*33. 

Anal  1  affords  the  0.  ratio  for  &,  S,  Si,  fl[=8*7  :  12*5  :  16*5  :  10-27;  and  anal  3,  11*87  :  10*96 
:  1 5*70  :  11*18.  The  former  gives  for  the  0.  ratio  of  bases  and  silica  1  :  1*29,  and  the  latter  1 :  1*45 ; 
the  mean  of  which  is  about  3 :  4. 

In  a  matrass  yields  water  and  becomes  brown.  B.B.  fuses  with  difficulty  on  the  edges.  Easily 
soluble  in  acids,  affording  a  deposit  of  silica. 

Occurs  coating  or  ftlling  the  cavities  of  amygdaloid,  or  amygdaloidal  porphyry,  at  Oberstein, 
Zwickau,  La  Grcve  near  Mielen. 

Named  after  Delesse,  of  Paris. 

450.  RIPIDOLITE.  Chlorite  pt.  early  authors  (for  Syn.,  see  p.  501).  Hexagonal  Chlorite  pt 
Ripidolith  (fr.  Achmatovsk,  Schwarzenstein)  v.  Kob.^  J.  pr.  Ch.,  xvL  1839.  ?Tabergitpt 
Clinochlore  (fr.  Westchester)  W.  P.  Blake,  Am.  J.  Sci.,  IL  xiL  339,  1851.  Klinochlor  Germ. 
Kotschubeit  (fr.  S.  Ural)  Kokscharof,  Bull.  Ac  St.  Pet.,  v.  369,  1861. 

Monoclinic.^  t7=G2°  51'=C>  A  i-i, /A  7=125°  37',  6>  A  44=108°  14' ; 
a\h\  <?=r47756  : 1 :  1*73195.  Observed  planes :  0 ;  vertical,  /,  ^-^,  i\  i-^ ; 
clinodomes,  3-i,  44  ;  heinidomes,  f-r,  1-/,  |-i,  4-i,  -4-i ;  hemioctaliedral,  J, 
I,  1,  -2,  -6  ;  f-3,  2-^,  -6-^,  Kokscharof. 

0  A  7=113°  57'  (?  A  I,  adi.,=118°  32'  7a  ^-^=150°  10' 

6^  A  1,  adj.,=102  7  Oh  f  ^=116  45  44  A  4-i,  ov.  i4,=143  33 

O  A  -4-^=125  7  Oh  ?4=90  i-i  A  i-3=147  H 

0  A  1-i,  back,=103  55  1  A  1=121  28  U  A  i-d=114  3 

0  A  fi=93  18  7a  1  =  143  57  Oh  i-3=104  23 

Cleavage :    0  eminent ;   crystals  often  tabular,  also  oblong ;   frequently 
rhombohedral  in  aspect,  as  in  f.  424,  the  plane  angles  of  tne  base  60®  or 

82 
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120°.  Twins  :  composition-tiK'e  |.  making  etellato  groups,  as  in  f.  420 
421,  verj  common ;  O  A  \=W  43'  to  11(1°,  and  these  twins  tliert-tbre  Iiayin'^ 
BUiall  ur  no  reentering  anjjlea  on  the  lace  of  cleaviige.  Crystals  often  proiipeO 
ill  rosettee.     Mugelve  coarse  soalj  grnnnkr  to  fins  granular  and  eurlhy. 


IT.=2-2-.-..  G.  =  2-fi5-2--8;  2-774,  fr.  Achmatovsk,  G.  Kose:  2-fi72. 
ib.,  ManVnae ;  2-(!'):),  il,.,  Hermann;  2-673,  fr.  Ala,  Marignac;  2"14.  tr. 
Texas,  lilake;  3'71,  tr.  Willimantic,  Burton.  Lustre  oi'  deavago-faee 
eoniewliat  pearly.  Color  deep  grass-green  to  olive-green ;  also  rose-red. 
Often  strongly  dichroie,  being  sometimes  brownish  or  hyacinth- red  trana- 
verse  to  the  vertical  axis,  by  transmitted  light,  when  green  in  the  direction 
of  the  axis ;  at  other  times  green  in  both  directions.  Streak  greenish-white 
to  nncolored.  Transparent  to  translucent.  Flexible  and  somewhat  elastic. 
Optic-axial  divergence  10°  to  80°  ;  bisectrix  acute  positive,  inclined  12°  to 
16°  to  the  nonnal  to  0;  plane  in  a  direction  either  parallel  (f.  422),  or 
at  right  angles  (f.  423)  to  two  sides  of  the  hexagonal  base,  the  lines  in  f. 
422,  423,  and  the  lining  in  f.  420,  421  (of  the  twins),  showing  the  two 
directions. 

V«r.— 1.  Ordinarg;  preen  ripidolile,  passiag  into  bluisli^reea  flnd  bluish  (tabergitp) ;  (n)  Toli- 
bU(1;  (6)oiassLve.  2.  Kotadiibaie ;  roae-red  3.  fiiftiiof/nj.  much  like  vcrmioiilite.  Doscloizeatii 
roiiud  the  oplit-ailal  angle  in  the  mineral  from  Texas  15—60°  in  crystal  havin.g  a  hejnimnKl  iiii- 
elein  ofkanimererite):  others  from  PennBylTonia  70'  — 86' ;  from  AchnrntovskandAreiiJal,  Nor- 
way, 4.i'-4a=:  fr.  Zermatt,  iH"  ;  !V,  ZiUerthal,  48'-50' ;  fr.  Pfutider9,4ti'-61  ;  fr.  Sl.Guthnrd, 
S5  ;  fr.  CavalBlre,  Dept.  ofVar,  2G°,  44°,  72°;  fr.  Pfltsch,  Tyn>I,  16"-S8':  fr.  Ala,  K.  -42' :  fr. 
Traverfiella,  15  -24' j  ft.  Tabetg  (tabarvite),  bluiah  to  green,  ii)''-M:t'.  InaPeoiiaylvauiaplata 
be  found  68°  at  20'  to  Io0°  C.  j  69'  ftt  150'  C. ;  72°  at  180°  C;  13i°  at  190°  C, ;  1i   at  30o   C 
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Cooie  found  the  angle  for  plotea  fr  Teias  6T°— 84°,  wilh  the  incUnation  cf  the  blsoctrii  13j'  to 
161'. 

Comp.— 0.  ratio  for  ft,  S,  Si,  Itt=5  :3  :  11:  4 ;  cnrregpondiiiJttoSMg,  iKl,&:ji,  41I=Silica32-5, 
alumina  18-6,  magncaia  36  I),  water  12W  =  1I)0,  Analyaea:  1,  -2,  W.  J.  Oraw(Ani.  J.  Sd,,  II.  liii, 
222);  3,  V,  Kobell  (GeL  Am.  Munchen,  Ap.  HI,  1854);  4,  Varrentrapp  (Pogg.,  slviiL  185);  5-i, 
V.  Kobell  (J.  pr.  Ch.,  itL  4iU);  8,  Briiel  (Pogg.,  ilriiL);  9,  Delesse  (Ann,  Ch.  Phya.,  III.  U. 
396);  10,  11,  Marignac(Ann.  Ch.  Phys.,  IILl.  430);  12,  HermaDQ  (J.  pr.  Ch.,  iL  13);  13.  E  S 
Burton  (priv.  contrib.); 


424— Natural  si 


1.  Chester  Co.,  Pa. 

31-31 

31-78 

n-47 

1-69 

8-85 

— 

33'44 
33-84 

1260=100-39  Craw. 

i.      "         "      " 

2'?-71 

ia-eO-100-73Craw, 

1.  Bavaria 

83-49 

16-37 

0-ftfi 

vao 

i-m 

32-94 

11-60—100-40  KobeU. 

t.  AclimHtovsk 

8(1'38 

ie-91 

4-.t7 

33-97 

12-83=98-31  Varrentrapp. 

31-25 

1872 

31-U 

ITU 

I.  Schwarzenslein 

3-I-fi« 

14  &7 

6-97 

38-11 

12-10,  insol.  l-(i2=9L'-73  Kobt-IL 

^  ZillerttiBl 

ti-Vl 

32-58 

12-42-99-11  Briiel. 

}.  Pyrenees 

32-1 

18-6 

(l-« 

36-7 

12-1  =  100  Deleane, 

SO-ijl 

19-11 

4-81 

33-15 

12-62=99-80  Marignac. 

1.  Slalouat 

30-27 

19-S9 

4-4'^ 

83-13 

12-64-100-26  Marignac. 

i.        "        while 

30-SO 

n-27 

I -37 

la-30— 98  82  Hennann. 

t.  WiUimantie,  CL 

31-86 

16-SO 



4-77 



34'»0 

12-72,  Ca  1-30=99-76  Burton. 

fi73:    ll.G.-2-87a: 

1  4-66  *■. 
1-/  0 

-2-603.    Pearae  found  the  ireen 

.     Inan8l9,  Q.=2-615;    10,O.= 
Chlorite  of  Teiaa  to  eonhun  (Aa. 

(ixroKN  coiu'orsDe, 

J.  Scl,,  n.  xxttU.  2aa)fii  28-f,2,  Si  1837,  Pp  197,  N;  'i  7  i' ■  :■  V  .  M_-  ■Jl  :  i"' ,  I -IE.  ft  H'OS 
=  IO'HG;  and  on  tbo  grauuil  ol  tbe  low  sUioi  llILl^<  i-ii-lik.lrom 

yf'Tii,  ffrai).     The  miuBral  waa  probiibly  tliB  Inii' I  ■ .  nn-, 

Pyr.,  eto.— Yieldfl  waWr.    B.B.  in  tbf  plstiimii.  :  ..     , ,-  I.  .liUlyulir  on 

the  ed^s  to  a  grsylah-blaili  glass.  Wkb  borui,  li  l.^.h  ,^L.i.;3  .ui.jiLd  i<;,  u.ji.,  ami  BoniL-iimog 
ohromiuta.  lu  aulphurio  add  whollj  deeompoiwcL  Tlic  vurii'lj  from  Williiiiiiulic,  L't.,  eifoliaWB  in 
ivomi-lik(!  rorm«,  like  mmlcuKte. 

Oba. — Occurs  !□  coiinecCion  with  diloritic  and  talcose  rocka  or  achiat,  and  aorpeDtine.  Found 
at  AcllojHtoTHk  and  other  roreig[i  localillea  monlioued  above;  red  ( tolicAub«(e)  ia  the  district  of 
UOilBiak,  Soalhern  Uml ;  at  Ala,  Piedmont,  with  prochlorilt;  at  Zermatt,  wilU  brown  garnet ;  st 
Usrkt  Lougast  in  BsTsria;  Uorionbcrg,  Saionj. 

In  Ilie  U.  tjtatea,  in  iHrge  crjatate  and  ptaloa  at  Wcalcbester,  in  serpcatiiio,  and  ITLiioavillc, 
Pa.  (r.  4311;  at  Texu9.  with  chrumita,  and  iulimatel}'  aBsociaWd,  aod  eomptimes  comiiouiideil, 
with  rnl  and  cn-fii  peiiiiiniie, 

uu  -n.  -1.  -..  l^..^-.  ':..,r<.,t  Uin.  Ruasl.,  ii.  7  (absirncl  in  Am.  J.  Sci.,  II.  lix.  HR);  Descloi- 
wmu    .,     ,,    I   ..   U-    -.liberg,  Mio.  Not,  So.  vii.  aS;  J.  P.  Cooke,  AoL  J.  Sd^  IL  iliv.  ana. 

.V.nN'  I.  ■  ,■■  (    ■■    i] „T,,,  a /all,  in  allusion  to  a  common  mode  of  groupiag  of  the  crjstalB; 

and  i;i,...cj..iii(o,  ■.ri,:.,  Li.ir  luijiiied  monocliuic  lonu  of  crTSlalliialion  OBcertuined  by  BliikcV  optioal 
invcstiguliou.  It  lia^  sicice  been  fouad,  and  first  thruugli  exauiLDationa  by  Ej3kac)iarof,  tbat  the 
□hkn'ite  of  AchmatoTsk,  and  al«u  that  of  Schwarten stein  and  Ala,  th^  three  upon  ivhich  von 
Kobell  liHged  his  dwciiplann  of  ripidolitc,  are  also  monoelinie,  otid  identioal  with  cliiioclilore. 
ffipiilulitt  lina  neverlhelciia  been,  to  some  eileiiC,  set  aside  for  clinoMort,  Iwcauxi.-  of  (be  oonfuatou 
]a  tbo  science  oonnectcd  willi  that  name  \see  p.  sn-^);  but  the  latter  name  la  very  objoetinnablc, 
Bines  there  is  now  a  second  monooliiilc  chlnritG  kaowu  (p.  0(14).  The  fanner  name  is  a  register  a! 
TOO  KolxU'a  important  cliemieal  discovery  that  tlie  old  ohtorite  included  two  iliatioot  apecies 
[p.  fli'2|,  aud  ouglit  to  be  retained. 

TALir-CiiLOSiTB  OF  Travkrsellj.  oomirs  in  large  hexagonal  plBtea  regularly  grouped,  and 
prBBenta.  according  to  Dosoloizeaux,  the  optical  clinrnctorg  of  cliiiochbre  The  plates  nro  twin-i, 
eoDsiating  of  six  triauguiar  acctloiu;  at  centre  tliey  arc  translucent  and  bUckLih-green.  ucd  have 
a  negative  bisectrij^  and  exteriorly  clear  green  and  tratiEparetit,  with  a  positive  bisbctrii.  Marig- 
nao  regards  It  aa  between  talc  and  ohlorite.    He  obtaiucd  (Adq.  Ch,  Phya^  IIL  lir.  00,  IMH)  ■ 

Si 


%1 

fe 

flg 

a 

1115 

3819 

8-49=9[l-70. 

12-56 

ll'iO 

2S'I1 

1-7B=99GT. 

11 -12 

\lr<J9 

23-67 

Corresponds  nearly  with  the  0.  ratio  3 :  1:1:3,  and  therefore  the  general  formula  <Ii',  S)' 
Si'  +  nq,  or  that  of  pyrmckrile.  But  it  is  poaaibly  ripidolile  impure  from  mixture  with  talc, 
which  view  would  account  for  the  high  percentage  of  silica.  Occurs  at  Travcruella,  Piedmont, 
with  magnetite  and  rtpidoUle. 

At  Traversi'lla  there  ia  iitill  another  laie-chloriU,  »oH  and  of  a  silvery-white  lustre,  having  a 
suigle  optical  axis,  or  two  very  slightly  divergent ;  the  hexagonal  phites  are  opaque  at  centre  aud 
transparent  toward  the  borders.  It  aUbrda  mucji  water  ui  a  niatrasa,  and  fuses  with  diilicnlly 
on  the  edges  to  a  white  enameL 


461.  I.EUOHTENBEHGITE.    Lonehtenbergit  Sonwnea,   Verb.   Min,   St,   Pet.,  1812,   64, 
Chlorite  blanche  de  Maul^n  Dtltaae,  Aon.  Ch.  Phys.,  111.  Ix.  39t>,  1S43. 

Plexagonal.     In  hexagonal  plates  or  cr\'Stala.    Cleavage  :  basal  eminent. 

H.=2-5.  G.=:2tJl— 2-n  ;  2-61-2-64,  v.  Lenchtenberg ;  2(J-l:-2-65, 
Kokscliarof.  Lustre  of  cleavage  surface  pearly.  Colorless,  white,  yello«- 
ish-ivhite,  greenish-white ;  ot\en  opaque  externally  (from  altoratiijii)  and 
colorle^  within.  Translucent  in  thin  laminie  when  unaltered.  Thui 
laniinje  flexible,  very  slightly  elaetic.     Optically  unaxial;  Ilaid.,  Desel. 

Oomp.— O.  ratio  for  S,  H,  gi, ft=4|  :  8  :6:3i;  (jilg'+IXljSi+l)  it^Silica 30-4, alumina 
50  9,  magoesiB  365,  water  li-2  =  100.  It  ia  a  prochlorile  with  the  protoiyd  base  almost  wholly 
niaguexiu.  Analyses:  1 ,  Ijermann  |,J.  pr.  Cli.,  zL  13))  2,  v.  Lenchtenberg  (Bull.  Ac  St.  Pet.,  ix 
I8s||  -A,  Deles9e(Lc): 


Si 

XI         Fe 

"7     

fig 

1. 

Slatoust 

32'35 

18-00       4-37 

32-29 

2. 

kt 

(5)  30-46 

ly74]^^el-99 

34-52 

3. 

MauleoQ 

321 

18-5         0-6 

36-7 
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Ca        ]9[ 

—  12  60=99-61  Hermann. 
0-11     l-2-74=99-fi6  Leuchtenberg. 

12-1  =  100  Delesse. 

Von  Leuehtenberg*8  analysis  was  made  on  unaltered  material,  separated  with  great  care,  evcD 
microscopic,  from  impurities.  It  gives  the  0  ratio  for  ft,  1^  Si,  ll=  13-83  :  9*85:  16'24:  11-32; 
and  Hermann's,  12-1)2:  10-69:  1726:  11-11.  The  "white  chlorite"  of  Mauleon  appears  to  be 
identical  with  louclitenbergite. 

Pyr.,  etc. — In  tl:e  closed  tube  yields  water.  B.B.  exfoliates  and  fuses  with  difficulty  on  the 
thin  edges,  becoming  white  and  opaque. 

Obs. — Found  in  the  Schischirask  Mts.,  near  Slatoust,  partly  in  large  crystals,  and  partly  quite 
small,  imbedded  in  steatite.  The  crystals  are  mostly  opaque  and  altered  externally,  and  contain 
in  this  outer  part  from  9-30  to  10*75  p.  a  of  water.  The  mineral  contains  minute  garnets  and 
some  other  crystals  as  impurities. 

Named  after  Duke  N.  v.  Leuchtenberg. 


452.  PROCHLORITE.  Mica  pt.,  Telgsten  pt.?,  Lapis  colubrinus  lamellosus  (fr.  Salberg), 
Wall,,  Min  ,  130,  1747.  Talgsten  pt,  Specksten  pt.,  Craruft,,  Min.,  89,  1758.  Chlorit  pt.  (fr.  St. 
Golhard,  Tolfa,  Altenberg)  Wern,  Bergm.  J.,  i  37G  and  391,  1789.  Bhittriger  Chlorit  (fr.  St. 
Gothard)  Wem.,  1800,  Ludwig  Min,  i.  118,  180.S.  Chlorite  v.  Kobell,  J.  pr.  Ch.,  xvL  1839. 
Hexagonal  Chlorite.  Ripidolite  G.  Hose,  and  Oiis  Mtn.^  last  edit  Lophoit,  Ogkoit,  Breith.^ 
Haudb.,  i.  38i,  383,  1841.  Helminthe  G.  0.  Vo'gar,  Entw.  Min.,  142,  1854.  Grengesite  (fr. 
Dalaruo)  Ilisimjer^  Suckow's  Erz.  u.  Gesteinlager  sell  wed.  Geb.,  50,  1831=Strahlige  GrUneis- 
enerde  v.  Dalarne.    Prochlorite  Dana^  Am.  J.  Scl,  II.  xliv.  258,  1867. 


426 


Hexagonal?     Cleavage:  basal,  eminent.     Crystals  often  implanted  by 
their  sides,  and  in  divergent  groups,  fan-shaped,  or 
spheroidal.    Also  in  large  folia.    Massive  i^ranular. 

H.  =  l— 2.  G.  =  2-78— 2-9G.  Translucent  to 
opa(jue  ;  transparent  only  in  veiy  thin  folia.  Lus- 
tre of  cleavage  surface  feebly  pearly.  Color  green, 
grass-green,  olive-green,  blackish-green  ;  across  the 
axis  by  transmitted  light  sometimes  red.  Streak 
uncolored  or  greenish.  Laminse  flexible,  not  elas- 
tic. Double  refraction  very  weak ;  one  optical 
negative  axis  (Daui)hiny) ;  or  two  very  slightly  diverging,  apparently  nor- 
mal to  plane  of  cleavage. 

Comp.--p.  ratio  for  It,  fi,  5i,  tt=12  :  9  :  14  :  9J;  for  bases  and  silica  3  :  2;  (|(Mg,  te)'-i- 
i!:^l)5i-H:^  ft=,  if  Mg  :f'e=l  :  1,  Silica  26*8,  alumina  19-7,  protoxyd  of  iron  27*5,  magnesia 
15-;j,  water  l(>-7  =  l()n.  Analyses:  1,  Varrentrapp;  2,  Rammelsberg  (Min.  Ch.,  538);  3,  4,  v. 
Kobell  {J.  pr.  Ch..  xvi.);  6,  T.-^chermak  (Ben.  Ak.  Wion,  liii.  26);  6,  v.  KobelJ  (I.  c);  7,  8,  Marignac 
(Aim.  Ch.  Phys.,  III.  ;civ.  59);  9,  Hermann;  10.  J.  L.  Smith  (Am.  J.  Scl,  II.  xi.  05);  11,  Genth 
(Am.  J.  Sci.,  II.  xxviiL  250);  12,  Iliainger  (Suckow,  Erz.  u.  Gesteinlager schwed.  Gteb.,  1831,  60); 
IH,  Erdmaun  (Erdmann's  Ldrobok,  1853,  373): 


Si 


^1 


1. 
2. 
8. 
4. 
5. 
6. 


St.  Gothard 


25-3G  18-56 
25- 12  22  20 
26-51  21-81 
27-32  20-69 
26-3  19-8 
2606  18-47 

7.  Dauphiny  2688  17*52 

8.  "        St.  Christophe  27*14  19*19 

9.  Miask  25-60  2221 
10.  Gumuch-dagh                  27-20  18'G2 


Zillerthal 

u 
it 

Rauris 


28*79       

23-11  J?el*09 

15-00        

15-23       0-47 


^6         Mn    Mg      ]Q[ 

17*09    8-96=98*70  Varrentrapp. 

17-41  19-70=99-69  Rammelsberg. 

22*83  1200=98-15  Kobell 

24-89  12-00=100  00  Kobell 

15*1  24-4  12  4,  Oa  1*0=99-0  Tschermak. 

26-87       0*62  14-69  10*45,  gangue  2*24=99*40  Kobell 

29*76       18-84  11-33=99-33  Marignac 

24-76       16*78  lh50= 99*37  Marignac. 

I?e500       30*96  13*43,  undec.  2-26=99*46  Henn 

23-21       17'64  10*61=97-28  Smith. 


l-JS    ia-78    10-69,  Pe  4'eo^10<i  Gentb. 
2-18     14'31     12-Sfl=BU-7w  Hisinger, 
b-ii     H-4a      10-bO,  Pb  5-9H,  On  0-*a,  Sa  fi'SJ 
£  U  il  =  100'34  Erdmann. 

AdbIj-ki  3,  4,  are  of  the  ti^hrnle  of  SreiUiaupt ,-  S /\  0=lOi°  14'  — IDS'  3S';  G.kI'TS— !'3a. 
Aimlf  Ks  I  anil  6  arc  of  his  i/itcailB. 

Tbe  lietmintlie  of  Voider  octura  in  sleoJer  Tenoifonn  cryatnlliznlions  like  flg.  *25  (whenee  tha 
uaiueX  truiisTi;ri'e)y  folUleiL  pcin^tratlufj'  quarU  and  TcIdEpar.  The  Sfrure  is  iVom  a  Ken  llamp- 
shiro  B[«;ciiiitTi  di'scriUci  by  i.>.  P.  Ihibhard,  carl  may  ho  one  ')r  the  otlicr  appKics  of  diloriw. 

A  dark  grfBD  ininoral  friim  the  PHtsehtlml,  acooiiipanving  OJUacher'B  niargarite,  aflbrded  HeWer 
(Raniin.  llUL  CU.,  S.J5,  ZH.  Nut.  Ver.  IlaUe,  v.  S"l)  Si  aS'UJ,AI  23-Ilf,  F»26-7,ag  15-6^,Ca^43, 
H  T3li,  F  0-9t>  =  UT':i3.     It  is  staled  to  be  lQt\isible. 

Pyr^  •to.— Same  as  for  ripidolile. 

Obi.— Like  other  oliloriWia  in  luodee  of  ooomrcnTO.  SoinetimES  in  implanted  crystaJe,  as  at  St. 
(jothard,  enveloping  oiXtn  adularia.  etc.;  at  Hreiner  <□  tha  Zillenhal,  Tyroi ;  Buuris  in  Sals, 
burgj  TraveiaeUaia  Piedmont;  at  Mtu.  Sept  Lacs  Id  Danphiuy  laiiat.  1);  in  tjlyria ;  Bohemia. 
AIbo  raalsire  in  Cornwall,  in  Un  rctas  (where  it  is  called  peadi) ;  at  Arendal  iu  Norway  ;  Sallierg 
ami  Daniiemora,  Sweden,  Uugu^icsha,  Hungory;  al«o  ua  pucudoiourphE,  at  BL>rgmaauegriia, 
Saxony,  after  ganict,  and  at  Qrcincr.  Tyrol,  oiler  iiomblonde. 

OraiJ/eliU  from  Grongcsberg  lu  Dalocnriia,  Sweden  (aiial.  1-a),  oecure  partly  in  hexagtiiial  crjatalli- 
EatiolM,  more  or  less  radialcly  grouped,  anil  probubly  results,  Erdninnu  ohservBS  ll^ruliok  Miii., 
l^SH,  iiUl,  I'rom  the  alteration  of  pyroicue.  t^mui.ii  g[>Gll3  Che  numu  G-raugestlc  SperiHe 
zraTity  31;  oolor  dark  green.     Reported  also  trom  Mechbtiohtljiil,  as  altered  BU);ite,  iu  inela' 

Named  t^om    Ju..9<,  gnat. 

Wenicr's  ipociuH  cliloriio  was  Khown  to  incluilo  more  than  nne  species  hy  vou  Kobell  in  1838, 
aud  the  name  chlBTiO!  wag  thereupon  given  by  liim  to  the  St.  tiotliard  and  other  cblcrll^a  huving 
^  to  27  p.  c.  ailini.  aud  npidiAtia  to  that  of  Bchwurzeu stein  uiid  Aclimutovak  liHTJug  KO  to  33 
p.  e.  of  gUJeiv 

Id  ias9,  G.  Sose  rBTarsed  the  uames  of  y.  KobeU(seo  paper  on  cidorito  h/VarrBntrspp,Pogg„ 
slviii.  ISl-S,  18:iUJ  on  tlie  ground  that  v.  Eobelt's  npidulite  nne  not  bo  charscti-Tistically  fun-shaped 
in  aggrcKUtion  aa  the  oilier  apeueB-  But  the  oluuige  was  uurortuuale,  as  both  spt'dca  are  now 
known  to  ditfei  but  Itttle  in  Uila  rcRpeet,  and  it  liaa  resulted  in  muL-h  uoufuaiou  iu  the  s^iieaui. 
Motoover,  It  violated  an  older  eiaini  of  priority  [  for  Woruers  bliiltngrr  QiLurit  |ur  Clilorila  lainet- 
to>M),  tliB  first  pfyfltalliEBrt  (.'hlorite  reoogniied  by  him  |(ti  ICOd  or  enrlier,  LiidB"ig's  Min.,  L  1 18, 
1SU3I,  was  thu  heiUKO""'  (^I'lrite  Ol'&t.  Uotlmrd,  and  this  aliould  Iberefore,  iu  Ihit  division,  have 
retained  the  uunio  dUorite. 

As  tbe  term  ciihritt  has  become  the  desigiiBtioii  of  a  family  of  minerals,  it  seems  nec<'ssary  that 
it  should  have  gome  modified  form  for  this  ^pedea,  aud  hcuee  the  ntipticatioa  of  proclilorUe,  from 
Tv't,  before,  and  chbiTiU;,  iu  allusion  to  its  being  thu  earliest  crystallized  kind  recognized. 

The  following  arc  chlorite-iike  minerals  of  doubtful  nature  : 


Tbe  ratio  between  tbe  oxygen  of  the  bases  and  silicfl  is  about  3:2.  It  is  remarkable  for  the 
aninll  amouul  of  water  and  iron,  nud  the  large  proportion  of  magnesia:  a  coiislitutiou  which  may 
have  au  explanation  in  ita  being  a  mixture  of  taicundciilurite.  it  ia  uasodatod  willi  B  tuiu  which 
Qenth  found  to  be  nearly  au hydrous  (p.  45;i). 

4ji.  AputtCBlDEaiTB  Sandbergfr  (Ueb.  GeoL  Nassau,  9T,  ISJT).  A  soft  ferruginouachlorite,  of  a 
dark  olive-greeo  color,  scaly  masoivs  in  structure  ;  the  Hoalcs  minute,  trunaparent,  and  hexa)-oual, 
ami  liavini,'  0.  =  2'a  and  II.  =  1  ;  from  Weilburg,  Duchy  of  Nassau,  at  thu  iJelcecuheit  mine.  A 
aimikir  oiineral,  but  more  magnesian,  has  Iieeu  found  in  guejaa  at  tiuiiitberg  in  ^VcriidHud;  in 
iieiniitilc  at  Bonselicuer  near  Muttershansen,  Duchy  of  Nassau,  having  G.=z2-!iiil ;  BtBuldniustein 
oil  tlic  Lalir;  and  in  mica  schist  with  hematite  at  several  places  in  Upper  StyrLt,  coiu<i.'<tiiig  of 
luiiTosropic  scales  of  n  clear  greeu  color.  Analyaea:  1,  Satidberger  |loc.  cit);  2,  J,  IgeistrMD 
;J.  pr.  Ch.,  lixxiv.  460);  3,  Erlenmcyer  tJahresbT  IBUli,  TTS);  i,  v.  Hauer: 


Si         ^1 

¥e        t'Q 

Ag 

1.  Weilburg 

2.  Guistberg 

3.  Bouscheuor 

4.  Styria 

26-45     21-25 
25-0       20-6 
25-72     20-69 
26-08     20-27 

44-24 

32-0 

4-01     27-79 

32-V>l 

1-06 
14-3 
11-70 
10-00 

1    corresponds 

nearly  to   Pq* 

^i-f-^1  Si-h2 

H.     ' 
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7-74=  100-74  Saiidbcrger. 
7-6=99-5  Tgelstrom. 
1 0-05 =y 9-96  Erienmeyer. 
1006=99-32  Hauer. 

Ar.al.  1  corresponds  nearly  to  Fe*  Si-f-Sl  Si-}-2  H.  The  others  have  part  of  tlie  iron 
replaced  by  magnesia,  and  approach  ordinary  prochiorite. 

455.  Metachlortte  List  (ZS.  G.,  iv.  634,  1852).  Foliated  columnar,  like  chlorite,  vitreous  to 
pearly  in  lustre,  duU  leek-green  color.     11. =2*5.     Composition  according  to  K.  List  (L  a): 

Si  ^1  l^ii  Mg  Ca  t  jfa  tl 

2:^-77         lG-43        40-36        3-10        0*74         1*37         008         13-75=99«60. 

Whence  the  oxygen  ratio  for  U,  S,  Si,  fi,  is  very  nearly  4^  :  3  :  5  :  5,  which  gives  for  tlie  oxy- 
gen of  the  bases  and  .silica  the  ratio  7^  :  6=3  :  2,  as  in  aphrosiderite. 

B.B.  fuses  on  the  edges  to  a  dark  enamel.  Gelatinizes  in  the  cold  with  muriatic  acid.  Forma 
small  veius  in  a  green  rock  at  Biicheuberg  near  Elbingerode,  in  the  Harz. 


IB.'i 

of 

instituted  th<?  species,  found  for  it  the  composition  essentially  of  serpentine  (see  p.  467).    It  is  a 

g-ofid  example  of  the  indefinite  mixtures  that  exist  among  the  serpeutine  and  allied  mineral,?,  and 

of  tlie  uncertainty  as  to  the  value  of  a  species  that  is  based  on  only  one  or  two  analyses  of  the 

gpocimeus  of  a  rej^fion,  and  especially  on  specimens  received  from  ordinary  collectors. 

Prasilitb  T.  Thomson  (Phil.  Mag.,  III.  xvii.  416,  1840).  A  leek-green  fibrous  mineral,  soft  as 
Venetian  tjiic,  from  Kilpatrick  Hills,  the  fibres  loosely  cohering,  with  G.  =  2-S1 1.  Stated  to  con- 
sist of  silica,  magnesia,  ses(|uioxyd  of  iron  and  alumina,  with  probably  soda,  and  18  p.  a  of  water. 
Analysis  not  given.     Probably  a  chlorite  of  some  kind. 

455A.  DUMASITE  Dtitsst  (Dufr.  Min.,  iii.  790,  1847,  iii.  286,  1869).  A  chlorite  lining  cavities 
or  li.-ssures  in  certain  melaphyres  in  the  Vosgos;  color  green;  soft,  and  somewhat  resembling 
ripidolite. 

456.  CRONSTEDTITX].     Cronstedtit   SUinmann,  Schw.  J.,  xxxii.  69,   1821.     Chloromelan 

BrtUJi,,  Char.,  33,  184,  1823. 


Itlionibohedriil.  Occurs  in  hexagonal  prisms,  tapering  toward  tlie  sum- 
mit, or  adhering  laterally,  and  vertically  striated  ;  also  in  fibrous  diverging 
groups,  cylindroidal  and  reniform ;  also  amorphous.  Cleavage :  basal, 
highly  perfect. 

11.^3-5.  Ct.=3*348.  Lustre  brilliantly  vitreous.  Color  coal-black  to 
brownish-black.  Streak  dark  olive-green.  Opaque.  Not  brittle.  Thin 
laminai  elastic. 

Comp.— 0.  ratio  for  R,  S,  gi,  r[=3  :  3  -.  4  :  3;  whence  (i  (f'e,  i(rn)'4-i  3Pe)  Si-hf  ft,  from 
Daiiiour's  analysis.  Analyses:  1,  Steinmann  (1.  c);  lA,  same,  as  corrected  by  v.  KobeU,  after 
a  (letorminatiou  of  the  degree  of  oxydation  of  the  iron  (Schw.  J.,  Ixil  196);  2,  second  anal,  of 
Steininaini,  altered  to  correspond  with  the  Pe  in  Damour's  anaU  (Am.  J.  ScL,  11.  xxxu  369) ;  3, 
Damour  (Ann.  Ch.  Phys.,  111.  Iviii.  99): 

Si  Fo  fe         Mn       %         ft 

1.     Przibram  22*452  58852  5*078  2-885  ,10*700=99-968  Steinmann. 

lA.        "  22-452  35-350  27*112  5-()78  2*886     Io-70u=  103*577  Steinmann,  altered. 

t.  "  22-83  29-08  31-44  3-48  3*25       10-70=  100*73  Stommann.  altered. 

3.  "  21*b9  29*08  33*52  1*01  4*02        9-76=98*78  Damour.     (j.=2*35. 

Pyr.,  etc. — B.B.  froths  and  fuses  on  the  edges,  yielding  in  RP.  a  magnetic  gray  or  black 
rdobule.  With  borax  gives  reactions  for  iron  and  manganese.  Grelatinizes  in  concentrated 
muriatic  acid. 

Obs. — Accompanies  limonite  and  calcite  in  veins  containing  silver  ores  at  Przibram  in  Bohemia 
Occurs  also  at  Wheal  Maudlin  in  Cornwall,  \\\  diverging  groups. 

Nauiod  atYer  the  Swedish  mineralogist  and  chemist,  A.  Fr.  Cronstedt 


5'4  orYoKS 

456A.  SIDBBOSCIIISOLITE  Wemetink  (Pogp.,  L  K87,  18H1,  Pro1)ubly  cronaledtite.  Bhoiaboho- 
draL  allording llie  pianos  0,  I,  \;  CTjatoli  minuW  and  often  lieniispherioallj  grouped;  cleavngo, 
basal,  perfect;  alHo  maMive.  H.=2-5;  G,=3 — H-i  Lustre  spleadeut;  wlor  pore  vekot-blaBk 
when  a-yGUUkcid,  dark  neeD[Bh-gr>,v ;  Etreak  lueh-i^raeu,  greeni«h-grBj ;  opaque. 

Fonuula:  I'o'Si-t-IJll,  'Woraeltiiik,  &oin  bu  aiiHljaia  or  oiUy  three  grains  of  the  mineral  (Lo.) 
Si  le-S  aa4-|  fePel6-5  in-3  =  l03'a. 

467.  aonnNDOPHIIITE.  SagKinJ(&.N.08r.),Ain.  J.Sii,IL»«.il!,lB51;  (&.  Cheslw, 
UuBit.j  id.,  ib.,  xL  112,  IS65.     Oliuodilore  (b.  ChsBter)  J.  P.  Coekt,  Am.  J.  Sd.,  IL  zliv.  Z06| 

IpGT. 

Monoclinic,  Descl.  Form  doulile  hexaponal  pyramids.  Cleavage  emi- 
nent, aa  in  cliuuciilorc.  Twins  uoiutitou,  like  tliofie  of  ciiaochtore  fp.  i98, 
f.  421}. 

H.=2'5.  G.=2'90,  fr.  Cliester,  Brusli.  Luatre  of  cleavage  surface  Bome- 
what  pearly.  Color  olive-green,  leek-green,  grayisli-ereen.  Transparent  to 
nearly  opaque.  Laminte  flexible,  somewhat  elastic.  Optically  biaxial ;  angle 
between  the  axes  varies  from  a  very  small  angle  to  73^°,  mostly  30°  to  iSJ"  j 
bisectrix  positive,  oblique  to  plane  of  cleavage ;  double  refraction  strong. 

Vu. — DeBclbiitisux  found  the  optic-axinl  nuictc  in  a  pbiio  [Ivin  Cliester,  Mass.  (letter  to  tha 

^author  of  Jan.  l''6>'),  <>a',  tritli  sn  itK^rease  of  3'  in  the  angle  on  heating  to  2uO'  C..  a  oliarncter 

which,  be  obserrea,  illatinguishes  Ibis  mineral  and  ri|H(lolite  from  peuniaite.    Cooke  UiauH  |L  c) 

for  the  same,  fi'om  dIS'urent  plates,  the  uaglea  32',  43',  71j°,  73^°.    The  plane  of  tlie  axes  per- 

pendienlar  to  two  sides  of  t1i3.beia({0n. 

Oomp.— O-  ratio  for  fi.  R,  i^i,  H,  fr.  Piaani,  1  :  I  :  1  :  g,  and  between  baaea  and  silica  2:1; 
whence  (t  "&'  +  {  Sl|'  i^'+S  H.  Auuljaea:  I,  Pisan!  (Am.  J.  8cl,  IL  zlL  ^Vi);  2,  J.  L.  Smith, 
'■on  mntcriil  not  abaoiutely  pure"  (ib,,  xiii,  92): 

Si  3tl  P'e  %  B 

I.  OhoBlor,  Uaaa.        24-0        26-9        H-S        22-1        11'9,  ffln.  Oa,  Li  (r.  =  99-3  Pianni, 
3.  ■'  "  25'OG       30-70       18  50        16-41        10  a:i=a9-39  Siiiilh, 

Dr.  C.  T.  Jackaon  found  in  the  Cheater  chlorite  (Proc.  N.  II.  Soc.  Boston,  i.  321)  i>i  22-50,  Si 
23-50,  Fe  41-JO,  Mg  1-8(1,  fl  11-00=100-31).  It  ojiitoineii,  ha  obaervea.  some  miicd  magnetite. 
But  it  is  further  evident  that  nearly  all  the  magnesia  was  left  nnseparatcd  from  the  iron. 

Oba. — Occurs  tdth  corundum  or  cm<:ry;  its  low  percenlu)|;e  of  cilica  accords  u-ilh  thia  asaoda- 
tlou.  The  speciea  was  instituted  on  n  chlorite  found  with  the  coriiuduiu  of  Ayhcrillc,  N.  C, 
whence  the  name,  from  corundum,  and  #ri".,  friead.  The  above  deacription  is  from  spedniens 
occurring  abundantly,  and  aometimos  in  large  aud  small  crystula,  at  the  emery  mine  of  Cheater. 
Mass.,  which  Shepard  haa  referred  to  eorundoplulite ;  ita  identity  with  the  Aahcvilto  mineral  is 
not  yet  ascertained.  Slippard  describes  the  latter  fl.  c|  as  occurring  in  monocliuic  crystals,  with 
//  /=120-',  0  A  I=sr  ao',  O  a  i-i=88'  to  89';  aoraetimea  in  stellate  groups:  thin  lamiiiie 
flexible;  and  he  obtained  in  a  very  nnaetia  factory-  chemical  examination  of  Ul-lij  grain.  Si  34-15, 
Si  8-55,  ("e  31-26,  It  6-41,  with  a  loas  of  20  p.  c. 

46B.  OHLORTTOII}.  Cliloritspath  Ficdkr,  Pogg.,  Iir.  329,  1832.  Cliloritoid  G.  Rose,  Rela. 
Ural,  I  2D-2,  1831.  BarytophyUit  GMr.,  Grundr.,  670,  1889.  Maaonite  C.  Z  Jackson,  Rep.  G, 
of  B.  Island,  SH,  1840.    Sismoudine  Deleasi,  Ann.  Oh.  Phys,  IlL  ix.  385,  1843. 

Moiioclinic,  or  trielinic.  /a /' about  100°;  <?  (or  cleavage  surface)  on 
lateral  planes  i)3°— ^5°,  Descl.  Cleavage  :  basal  perfect ;  parallel  to  a 
lateral  plane  iniperl'ect.  Usually  coarsely  foliated  massive;  folia  often 
curved  or  bent,  and  brittle;  also  in  tliin  Ecales  or  small  plates  disseminated 
tlirougii  tlie  containing  rock. 

n.  =  5".T— 6.  Gr.=3'5— 3*6  Color  dark  gray,  greenish -gray,  greenish- 
black,   grayifth-black,   often    grass-green   in   very   tliin   plates ;    strongly 
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dicliroic  Streak  uncolored,  or  grayish,  or  very  slightly  greenish.  Lustre 
of  surface  of  cleavage  somewhat  pearl  v.  Brittle.  Double  refraction  feeble : 
bisectrix  oblique  to  the  base  ;  axial  divergence  small. 


Var. — 1.  The  original  chloritoid  (or  chloritspath)  from  Kossoibrod,  near  Katharinenburg  in  th€ 
Ural,  is  in  large  curving  laminae  or  plates,  grayish  to  blackish-green  in  color,  often  spotted  with 
yellow  from  mixture  with  limouite ;  G.=3  65,  Fiedler,  3-557,  Breitb. 

2.  The  Sisnwitdine  or  St  Marcel  mineral  is  black ;  but,  according  to  Descloizeaux,  grass-green 
when  in  very  thin  laminae  parallel  to  0,  pale  green  and  black  in  two  diflerent  directions  at  right 
angles  to  this;  it  has  /a  y=about  100',  0  A  /=93*;  bisectrix  negative;  G.=J^*565,  Dolesse. 

'6.  Masoniie,  from  Natic,  R.  1.,  is  in  very  broad  plates  of  a  dark  grayish -green  color,  but  bluish- 
green  in  very  thin  laminae  parallel  to  0,  and  grayish-green  at  right  angles  to  this;  G. =3*529, 
Keimgott;  0  .\  I,  plane  of  cleav&ge,  =95",  D'escl.  It  is  evidently  impure,  and  this  must  have 
been  especially  true  of  the  material  analyzed  by  Jacksou  (anaL  12). 

The  Canada  mineral  is  in  small  plates,  one-fourth  in.  wide  and  half  this  thick,  disseminated 
through  a  schist  (like  phyliite),  and  also  in  nodules  of  radiated  structure,  half  an  inch  through; 
G.=3-5I3,  Hunt.  That  of  Gumuch-Dagh  resembles  sismondine,  is  dark  green  in  thick  folia  and 
grass-green  m  very  thin;  G.  =  !i*52.  Smith. 

Comp.— 0.  ratio  for  ft, H, Si,  11=1  :  3  :  2  :  1,  for  most  analyses;  whence  the  formula  (i(l^e, 
Mg)'  -h  f  i^l)"*  Si'  +  3  ft =Silica  24*o,  alumina  405,  protoxyd  of  iron  28*4,  water  7*1.  The  Bregratten 
mineral  contains  one-third  less  water  (2  ft). 

Analyses:  1,  Bonsdortr^G.  Rose,  Reis.  Ural,  i.  252);  2,  v.  Kobell  (J.  pr.  Ch.,lviii.  40);  3,  Her- 
mann (lb.,  liii.  13);  4,  5,  0.  L  Erdmann  (ib,  iv.  127,  vi.  8v*);  6,  Gerathewolil  (ib.,  xxxiv.  454); 
7,  V.  Kobell  (GeL  Anz.  Miinchen,  Apr.,  1864);  8,  Delesse  (Ann.  Ch.  Phys.,  lil.  ix.  38.));  9,  Kobell 
(.T.pr.  Ch.,  Iviii.  39);  10,  J.  L.  Smith  (Am.  J.  Sci.,  II.  xl  64);  11,  J.  D.  Whitney  (Proc.  N.  H.  Soc, 
Boston,  1849,  100);  12,  C.  T.  Jackson  (Rep.  G.  R.  I.,  88,  1840);  13,  T.  S.  Hunt  (Am.  J.  ScL,  IL 
xxxi.  442): 

Pe 


17-28 


Bi 

%1 

1. 

Kossoibrod, 

Chhr. 

27-48 

85-57 

2. 

• 

2301 

40-26 

a 

(4 

24  54 

30-72 

4. 

(i 

24  90 

46-20 

6. 

4( 

24-96 

43-83 

6. 

(( 

24-40 

45-17 

7. 

Bregratten 

2619 

38-30 

8. 

Si^mandine 

241 

43-2 

9. 

n 

25-75 

37-50 

10. 

Asia  Minor 

28-91 

30-52 

11. 

R.  Island,  Masoniie 

28-27 

3rl6 

12. 

u 

(( 

33-20 

29-00 

13. 

Leeds,  Canada 

26-30 

3710 

600 


te 

Mg 

a 

27-05 

4-29 

6-95,  Mn  0-30= 101 -64  Bonsd. 

27-40 

3-97 

6-34=100-98  KobeU. 

17-30 

8-75 

6-38=99-97  Hermann. 

28-89 

=99-99  Erdmann. 

31-21 

=loO  Erdmann. 

3t)-29 

=99-86  Gorathewohl. 

2111 

3-30 

6.-50=100-40  KobelL 

23  8 

7-6,  Ti  <r.=98-7  Delesse. 

2100 

6-20 

7-80,  undec.  0  5— 98-76  K. 

28-05 

7-08=98-56  Smith. 

83-72 

0-18 

5-00=99-28  Whitney. 

25-93 

0-24 

400,Mn6O0=y9-37  Jackson. 

25-92 

3-66 

6-10,  Mn  0-93=101-01  Hunt. 

Erdmann,  who  made  the  earliest  analysis,  and  also  Gerathewohl  (who  made  his  examination  on 
the  same  specimen,  and  under  Erdmann's  direction),  obtained  no  water,  and  Hermann  observes 
that  the  ^iK^cimen  had  probably  been  calcined,  as  it  is  the  custom  to  bum  the  emeiy  rock  at  the 
locality  in  the  Urals. 

A  groon  chlorite- like  mineral,  in  fine  scales,  occurring  in  a  quartz  geode  in  the  Spirifer  sand- 
stone in  the  vicinity  of  Ems,  in  Nassau,  afforded  Herget  (Jahresb.,  1863,  820): 

Si  22-26         3tl  31-76         te  3697         fl  8-63=99-62. 

Giving  the  0.  ratio  for  fi^ft,  Si,  t[=S  :  U  :  11 :  7J,  and  corresponding  to  (A*'©*+  A  3tl)*Si'+ 
4  il.    If  a  little  of  the  iron  is  sesquioxyd,  the  composition  may  be  the  same  as  for  chloritoid. 

Pyr.,  etc. — In  a  matraf s  yields  water.  B.B.  nearly  invisible ;  becomes  darker  and  magnetic. 
Completely  decomposed  by  sulphuric  acid.  The  masonite  fuses  with  difficulty  to  a  dark  green 
enamel. 

Obs. — The  Kossoibrod  chloritoid  is  as.sociated  with  mica  and  cyanite ;  the  St  Marcel  oocars  in 
a  dark  green  chlorite  schist,  with  garnets,  magnetite,  and  pyrites ;  the  Rhode  Island,  in  an  argil- 
laceous schist;  the  Chester,  Mass,  in  talcose  schist,  with  emery,  diaspore,  etc.;  the  Canada,  at 
Brome,  iu  micaceous  schist,  and  at  Leeds  in  argillaceous  schist.  Chloritoid  occurs  also  at  Bre- 
gratten, in  Tyrol;  at  Gumuch-Dagh,  Asia  Minor,  with  emery;  in  Saasthal,  Yalais. 


6it« 


OXTGEN    CtllSIl-ilirNnS. 


KanMd  CUarHaid  from  the  resemblaiK^e  lo  chlorite.  The  n 
rile  Sftar,  baa  the  preoedence  In  tiioe.  But  it  is  objectiouot 
rightly  \Mea  supcraoded  by  clilontoid. 

■IBSA.  PimiiTB  rAmiwn  (Aun.  Lye.  N  Y.,  iii.  47,  1828.  Oltralilo  Dad  A  Dainour,  Aon.  d. 
M.,  IV.  a  357,  1843.  Newyortite  7J.Wen,  Shi-pard^s  Uin.,  i.  IGI,  1857).  Phjllito  [and  ottruUte) 
cIombIj  reeunililea  ehloritoid,  as  obaorrud  by  Hoiit  [im.  J.  Sd.,  II.  mi.),  and  also  by  Dea^oieeaux 
(Uin..  i.  46<i|.  The  amilygeB  hitherto  aiade,  however,  show  a  wide  disorepancy.  Yet  it  should  be 
noted  OD  tiuB  poiot  thut  vre  hsTe  ouly  oue  or  eaelj  mritty,  and  the  minoral  is  so  involved  in  Cha 
cuutainiiig  since  rode  that  it  is  very  diJSiniU  lo  obtuin  It  pate. 

Ovcum  in  stDnll,  obloag,  ehiniu^  icalee  or  plates,  laore  or  less  hexagonul,  in  argillaceous  sehUt. 
Acconiing  to  Desdoizeaux.  ottrelilc  is  probablj  mouoclinir,  and  the  opliual  axes  are  very  (tiveiu 
gent.  H=5— 6'fi;  G.  of  otlrolitfl -H.  Color  bUckiah-gray,  greenieh-gniy,  bhiek ;  atreak  grayi»h, 
greenish. 

Anuiysea:   1,  Thooison  (L  c.);  tt,  Damonr  (L  c,  357): 

Si        £l        7e        ^e      Ati       g       a 

1.  ateriing,  PAjiWe  88-40     S3-68     17-62      8-9fl      8-80     4-80=I(K»-16  Tbomaon. 

!.  Otiroi,  Ottreiiit  43*»4     i.V6i      1673     SIB     6fiU=D8'53  Damoui. 

Yields  wnter  in  the  closed  tube.  DUQcultly  fiisible  to  a  oiagnetio  globule.  Reactioas  for  iroD 
with  the  fluioE. 

FhyJlitc  occurs  In  the  schist  of  Sterling,  Goshen,  OhestorSeld,  Plaiufleld,  etc,  in  MasBachusetta, 
and  Newport.  R.  L.  and  tlie  rock  iu  ronaequGDoe  of  it  Is  called  by  Uitchcnck  |Kep.  U.  Mesa.,  -Ito, 
hvi,  1)^41j  "  Spauijled  Wxca  Stale,"  the  phyllito  being  the  mica  of  tlie  whist.  The  Biules  ara 
fVoDi  i-i  in.  long,  and  half  to  oue-third  (his  brusd.  Ottrelile  is  {rom  a  aimilnr  rock  near  Ottrel^ 
ou  the  borders  of  Luxembourg,  aud  trom  Ardeones.  Ph;lli(e  has  also  been  reported  from  Tut> 
cauy,  Dcecloiicaux  remarks  on  tlie  dose  reaeiobUtice  of  the  otlrelite  of  Ardennes  (o  tlie  Kew- 
port  phyllite,  and  Iliiut  on  the  game  lo  the  Canada  ehloritoid. 

459.  MAHGARITS.  Fcrlglimoier  itt.  Bterxing)  ^uhs.  Cliar.,  1820,  Gnindr^  233,  1624.  Jlar- 
garite  Tytoleet  mm.  deaJtra.  Coniuaellito  (fr.  Pa.),  aingmanite  (fr.  N.  Q),  SiUimim,  Jr.,  Am,  i. 
Sa.,  IL  riiL  380,  S83,  1848.     Gujeryllte  (fr.  Asia  Uiuor)  Smif/i,  lb.,  vili.  il73,  1B49,  xL  M,  ]8al. 

Ortiiorhonibic ;   heniihcdral,  mtb  a  moDOclinic  aspect,  like  Dniscovit& 

134'',  0  A  i-i^'i}i)°.  Lateral  ])laiiefi  liorizoutallv  stri- 
ated.  Cleaviflge  :  basal,  eminent.  Twins:  common, 
composition-fece  /,  and  forming,  by  the  crossing  ot 
3  crystals,  groups  of  6  sectors.  Usually  in  intci-sect- 
ing  or  aggregated  laininfB ;  sometimes  massive,  with 
a  scaly  structure. 
G.  =  2-99,   Hermann.     Lustre  of  base  pearly,  laterally 

vitreous.     Color  grayish,  reddiali-wliite,  yellowish.     Translucent,  subtrans- 

lucent.     Laminae  rather  brittle.     Optic-axial  angle  very  obtuse,  10y°  32'. 

117°  30',  120°  24',  12S°  48',  for  the  red  ray  in  different  plates ;  plane  ot 

axes  parallel  to  the  longer  diagonal ;  dispersion  feeble. 

Comp.— O.  ratio  for  B.  H,  Si,  Ti  =  l  :  ft  :  4  ;  I ;  whenoe,  if  the  water  be  basic,  for  bases  and 
ailica=a:  I;  forinu!a(i)&',  fl')  + 1*11' Si'=SilicflKO-l,  alumina  51 -i,  lime  11-6,  soda  a  G.  water  4-S. 

Analyses:  1-9.  J.  L  Smith  (Am.  J,  Sci.,  II.  li  6»,  aud  IV.  iO»l;  10-1  ;i,  W.  J.  Craw  (ib.,  viiL 
8T9);  14,  B.  Silliman,  Jr.  (thisMiu.,  18j<i,  362);  1.1,  \V.  J.  Craw(ibid.) ;  1^  C.  IIanshomB(ibid.); 
17.  liermatia  (J.  pr.  Ch.,  liii.  I);  18.  )9,  Smith  A  Brush  (Am.  J.  Sd.,  IL  xv.  20M};  il),  Kaltia 
;Z3,NaLVer  Hallo,  v.  801);  21,  J,  L,  3niith(Am.  J.  Sci.,  IL  iliL  UO): 

Si         Si        Pe      Wg      Ca      Sa,K    fl 

1.  Gumiich-Dagh  21I-66     60-88     1-78    0-50     13-66     1-60    S-41  Smith. 

2.  "  SO  90     4821     2-81     unrfet    9-53    unifci.    4-«l  Smith. 

:t,  "  81-B3     48S0     1-SO        ■'         9-41     231      il-6^,  Mn  (r.  Smith. 

4.  island  of  Nicaria  3ii2i    49i>7     1-33      to-.      l!-67     2-31     5-12  Smith. 

6,       "  "  2S  87    4888     I'SS      Ir.      10'S4    iSS    4'32  Smith. 
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Si 

^1 

Pe 

fig 

Ca 

Na,^ 

fl 

0. 

Island  of  Naxos 

30-02 

49-52 

1-65 

0-48 

10-.'^2 

1-25 

5-56  Smith. 

7. 

U                             ii 

28-yo 

48-53 

0-87 

undti 

11-92 

v$uUiL 

5-08  .Smith. 

8 

((                    i(    . 

80- 10 

50-«'8 

undeL 

u 

10-80 

t( 

4-62  Smith. 

9. 

Siberia 

•28-50 

6102 

1-78 

11 

12-05 

(t 

6-04  Smith. 

10. 

Village  Green,  Pa. 

32-31 

49-24 

0*30 

10-66 

2-21 

5  27  Craw. 

11. 

(i               (( 

81-06 

61-20 

0-28 

-9-24 

2-97 

5-27  Craw. 

12. 

a                    it 

31-26 

61-GO 

05(» 

1016 

1-22 

4-27  Craw. 

IH. 

((                              ti 

80*18 

6140 

072 

10-87 

2-77 

4-52  Craw. 

14 

Buncombe  Co ,  N.  C. 

29-17 

48-40 

1-24 

9-87 

615 

8-99,  HF  2-08,  Silliman,  Jr. 

15. 

Uuionville,  Pa. 

29-99 

6057 

0-62 

11-31 

2-47 

614  Craw 

h\. 

1.              (i 

32-15 

64-28 

ir. 

006 

11-36 

undtt 

0  50  Hartshonio. 

17. 

Sterzing 

32-46 

4918 

I'U 

3-21 

7-42 

1-76* 

4-93=100-30  Hermann. 

18 

u 

28-47 

50-24 

1-65 

0-70 

11-50 

l-87»» 

5-00=99"2«;  Smith  ABruRh. 

19. 

u 

28  G4 

51-66 

0  68 

12-25 

[2  01»» 

4-76=100  Smith  &  Brush. 

»20. 

u 

29-57 

62  63 

1-61 

0-64 

10-79 

0-18 

3  20=99-75  Faltin. 

21. 

Chester,  Mass. 

32-21 

48-87 

2-50 

0-32 

10-02 

1-91 

4-61,  Li  0-32,  Mn  0-20= 

100-96  Smith 

*  0-05  of  this  is  KO. 

*» Trace  of  KG. 

Pyr.,  etc. — Yields  water  in  the  closed  tube.     B  B.  whitens  and  fuses  on  the  edges. 

CoTindellile  and  dingnianite  were  based  on  an  incorrect  determination  of  the  silica  in  the 
analy.'^os. 

Drphanite  of  Nordenskiold  (Bull  Ac  St.  Pet.,  v.  17)  is  only  margarito.  It  occurs  in  hexagonal 
prisms  with  perfect  basal  cleavage.  H  =5  — 5-5.  G.=3-04 — 3  97.  Color  white  to  bluish.  Analy- 
sis by  Jevreiriof:  Si  3402,  Xl  43-33,  6a  13-11,  ^e  302,  Mn  1-05,  ft  .5-34=99  87. 

Obs. — Margarite  occurs  in  clilorite  from  the  Greiner  mount,  near  Sterzing  in  the  Tyrol,  where 
first  found  (f.  4"26) ;  at  different  localities  of  emery  in  Asia  Minor  and  the  Grecian  Arcliipelago,  as 
discovered  by  Dr  Smith ;  witli  conindum  at  Village  Green,  Delaware  Co.,  Pa. ;  at  Unionville, 
Chester  Co.,  Pa  (coruudellite) ;  at  the  corundum  locality  in  Buncombe  Co.,  North  Carolina  (cling- 
mauit^j);  with  the  corundum  of  Katharinenburg,  Urals.  It  occurs  massive  in  Pennsylvania. 
Bifhaiiife  is  from  the  emerald  mines  of  the  Ural,  with  chrysoberyl  and  phenacite. 

Named  JIargarite  from  ^«oy.«oeri,i,  pearl  The  name  is  attributed  to  Fuchs,  but  he  nowhere  pub- 
lished it.  Von  Leonhard  (llandb.,  1826,  766) gives  it  as  "the  current  name  among  the  Tyrolese 
dealers  in  minerals  " 

This  species,  acwrding  to  Dr.  Krantz  (Am.  J.  Sci.,  11.  xliv.  256),  is  the  original  margarite.  The 
specimen  from  Sterzing  analyzed  by  Smith  A  Brush  was  one  received  so  labelled  from  Dr.  Krant? 
of  Bonn. 

EPHE3ITE  J.  L.  Smithy  Am.  J.  Sci.,  II  iL  59,  1851.    Lamellar,  and  resembles  white  cyanite 
Cleavage  diificult.     Scratches  glass  easily.     G.=3  15— 3  20.     Color  pearly-white. 
Analysis  by  Smith  (1.  c): 

Si  %1  Ca  ]^e    ]S>UtUe&    ti 

1.  31-54         67-89         1  89         1-34         4  41         8-12=10019. 

2.  30  04         66  45         2-11         I'OO         441         8-09=9707. 

The  oxygen  ratio  deduced  for  the  protexyds,  sesquioxyds,  silica,  and  water,  is  1  :  16  :  9  :  2. 
From  the  emery  locaUty  of  Gumuch-Dagh,  near  Ephesus,  on  specimens  of  magnetite.  Probably 
related  to  margarite,  near  which  it  is  placed  by  Dr.  Smith. 

460.  THURINGITE.    Thuringit  Brtith,,  Char.,  95,  1832.    Owonite  Qmih,  Am.  J.  Sd.,  IL  xvL 

1853. 

Massive;  an  aggregation  of  minute  scales;  compact.  Cleavage  of  scales 
distinct  ill  one  direction. 

Il.  =  2-5.  G.=3-186,  fr.  Saalfeld,  Smith;  3-151-3-157,  id.,  Breith  ; 
3-107,  owcnitc,  Genth ;  3*191,  id.,  Smith.  Lustre  of  scales  pearly;  of 
mass  glistening  or  dull.  Color  olive-green  to  pistachio-green.  Streak 
paler.     Fracture  subconchoidal.     Very  tough.     Feel  of  powder  greasy. 

Oomp.— 0  ratio  for  fi,  fi,  §i,  fi=2  :  8  :  8  :  2 ;  whence,  if  half  the  water  ia  basic,  (i  (R,  fl)»-f 


BummelBbcr?  (Uiu.  Cli.,  BBI);  2.  J.  L  Siiiitti  (Am.  J.  Bd.,  U.  xvIiL  3lG];  3,  4, 


P.  KeyB«r  (ib.,  411);  6,  6,  J.  L.  South  (L  c): 


1.  ThuringHe    iiib 

lS-39 

i4'Hn 

34-84 

1-iB 

—    — 

i.        "             Ka*B5 

18M0 

lT-fl8 

8018 

0»9 

u-u 

1  m4=|iflMe  SmitL. 

3.       "      (!)  aa-6B 

lS-68 

18-79 

84-:!0 

1-41 

IO-fi7  =  ilH-2l  Kejeer- 

t.  Oumtite        n-il 

18-89 

fW-;,8 

1-Sfl 

oil      0-U8 

10-59,  l"'u  ()'8<!  =  ab-97  Keyser. 

B.         "               28  58 

16  86 

14-38 

a3-30 

i-aa 

o■^e     (r. 

10-43.  Ml!  i.-Ij!I=]00-48  SmUh 

6.  ArkauBBS     33'TO 

16-51 

1«13 

3811 

1-86 

0-32 

10'80  =  y9-74  SmitiL 

Pyr.,  etc. — In  ths  cloaed  tube  yields  water.  B.B.  ftists  ut  3  to  an  iron-black  magnetic  glob, 
ule.    Witli  the  fluxpB  resets  Rit  iron.    Gelatinizes  witli  murlntic  ocid. 

Obi. — TIiMcii^gite  <a  irom  ReicbinaiuiEdorf  (bqiiL  1,  x|  and  Scliniicdclicr^  (ann]  3).  cpar  Saalfeld, 
in  Tburingia;  Hot  SpriiigB,  Arkuisae  (auoL  6);  oweniCe  ftom  tbe  metBinorphic  roclsa  oa  tLa 
Potomnc,  ueiir  lliirper'B  Ferry. 

Cii'efMfe  was  namei]  aftsi  tiie  goologiBt,  Dr.  D.  D,  Oven. 

4G1.  SETB&RTITE.  BronliW  (fr.  Amity)  J.  Finch,  Am.  J.  Sci.,  ivi.  185,  1829.  Ouiloiilts 
(fr.  Amity)  MaHier,  182S,  but  uupublielted )  Hather'a  liep.  Q.  of  N.  Y.,  4GT,  1843.  Seybortite 
(fr.  Amity)  riemson,  Atia.  d,  M.,  111.  ii.  4;i8,  1S3S,  Am,  J.  Bd,  «jtiv.  171,  1833.  Cllntonil  iia 
Uaadd  {=o{  tbe  trade],  CliTTaophan  (fr.  Aniilyl  Brdth.,  Cliar.,  S3,  1832.  Holmile  (ft.  Amity) 
Tlxnnson.  Rec  Gen.  Set,  lit.  3a5,  1 B36.  SaulliopbylUt  Q.  Fast,  Pogg.,  L  854,  ]  S40,  Eels.  Ural, 
IL  130,  511.  517.  Braadiait  Liebaier,  iu  Haid.  Ber.,  L  4,  1848.  DieteiTit  SnM,,  iu  v.  Kobell, 
J.  pt.  Oh.,  aU.  154,  1847. 

Ortliorliouibic  /  A  /=  1 20'.  In  tabular  crystals,  eoinetimes  hexagonal ; 
ftl^utuliated  maseive  ;  soniL'tiiiieg  lamellar  radiate.  Cleavage:  baeal  perfect. 
Structure  tliiu  foliated,  or  iiiictuseouB  parallel  to  tlie  ba&c. 

n.=4— 5.  tr.=3— 3-1,  Lustre  peai'ly  sub  metallic.  Color  reddisii- 
browii,  yellowifili,  copper-red.  Streak  iineolored,  or  slightly  yellowish  or 
firrtyi^li.  Ft  ilia  brittle.  Double  rel'ruction  strong;  axial  diveraeiice  15°  to 
3U°  lur  wliiti;  li'^bt ;  sometimes  appiLreutly  iiiHti.xJiil.  or  unitecf  iit  the  ordi- 
nary tfiiijiei'Jitiire;  bisectrix  negative,  noniial  tu  tbe  base;  ii.xial  plane  par- 
allel to  i-i;  Descl. 

V«r, — 1.  The  Amity  Mybtrfife  (called  also  clinUmite,  holmile,  odA  ebnjsophan)  iainreddiBb-brown 
to  copper-red  brittle  I'oliated  nuisaesj  tlie  Burfoeea  of  the  foliu  ollcn  niurkcd  with  eqiiU^ilcrnl  tri- 
angles like  some  mica  and  chlorite ;  optic-axial  divergence  very  small,  or  ooiie  at  tho  ordiuary 
Icmperature.    G,  =  3-]48,  Brush. 

2,  XanlliophyUi'e,  fr.  Che  ^^chiBchimskiau  Uta.,  near  SlatouBt,  is  in  crusts,  or  in  imjilautod  globu- 
lar forma,  l|  in.  throiigli,  which  consist  of  tabuhir  cryatuls  about  a  centre  of  talcose  Kcliist,  uiiich 
is  alBo  the  enclosing  rock.  Optically  uniaxial ;  axis  negative,  or  two  axes  very  slightly  divergent, 
and  hardly  separating  with  increaise  of  temperature ;  DescL 

i.  Brandiiiln  (called  also  diakrrile),  from  Passa,  Tyrol,  is  in  hexagonal  prisma  of  a  yellowish- 
green  or  leek-green  color  to  reddish-gray;  H.=5  of  base;  of  sides,  6  — 65:  Q.^n  01-.;  — 3-uJ1,  v. 
Kobell;  8  013  — 8  iiB'i,  v.  Hauer;  3iJl— 3'OG,  Liebener;  optiu-axial  divergence  15' to  30'.  Some 
of  it  pHeudomorphous,  after  fusaalte. 

Oomp.— 0.  ratio  for  fi,S,  Si,  fl,  from  Brush's  analysis,  =  G  ;  9  :  6:  j;  whence  for  ft  +  R,fii  = 
3:  1,  and  formula  (Kfi'  +  i  Slj*Si+iB.  From  v.  Kohcll's  (anal.  M),  0.  ratio  lor  B  +  fi;  Si  the 
same,  or  3  :  I,  with  fi' :  fi=l  r  I.  From  Meitiendorff'B,  0,  ratio  for  fi,fi,  Si,  11  =  12  :  20  :  9  :  2\; 
and  for  fi  +  fi,  Si  =  Sj  1  I.  I'be  state  of  oxydation  of  the  iron  waa  not  examined  except  in  the 
analysis  by  Brush. 

Aialyses:  I,  Clemson  (L  c);  !,  Richardson  (Rec  Gen.  Sci,  May,  1S:I6);  a,  4,  G.  ,1.  Brush  (thi* 
Miu.,  lUSl,  505);  5,  Plattuer  (Dieith.  Handb.,  ii,  385);  G-8,  Meitzeodorf  IPogg.,  Iviii.  105)1  9,  v, 
Kobell  a  <^): 

Si        Xl  fe     itg     Ca      S 

1.  Amity,  ,a!ii.        110    S7-6        50    243     IM     3*6=!i8-2  Clomson. 

2.  "  '•  19-35  44-76Pe480    9'06  11-46  4  6B,  Mo  1-35,  HF    09,  2r2-n5=98-;6  R. 
i.        "            "           20-34  81»13  "  8-27  20-84  13-69  104,  Sa,  £  143,  Zr  Q'7i=10oJ3  Brush. 
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Si      ^  fe     Mg      Ca     ^a     fi 

4.  Amity,  5fey6.        2013  38rt8Pe3-48  21*65  13-35    lOo,  [?fa,  fe  1-43].  Sir  0-68 =100  46  3. 

5.  '•  *'  21-4     46-7     "  4-8       98     12*5      8-5=98-7  Plattner. 

G.  Zlatoust,  XanUu  lG-55  43*73       262  iy04  13-12  0  69  4*33  =  1 00*06  Meitzendorf. 

7.  "             *'       lt)-41  4;M7       2  23  19-47  14'50  0G2  4*45=100-85  Meitzendorf. 

8  '*              "       16-20  44-9G       2  73  1943  1216  0"55  4-33  =  10035  Meitzendorf. 

9.  Fassa,  Dwter.       2o-0i>  43-22  Fe3-G0  2501     4-00   3-Gu,  K  0-57  =  100  Kobell. 

Pyr.,  etc. — Yields  water.  B.R  infusible  alone,  but  whitens.  In  powder  acted  on  by  conoeib 
trnted  acids. 

Oba.—  Seybertite  occurs  in  limestone  with  serpentine,  associated  with  hornblende,  spinel,  pyrox 
ene,  graphite,  etc.;  xanthophylltie  in  talcose  schist;  brandisite  in  white  limestone,  cither  dissem- 
inated or  in  grouped  crystals,  iu  geodes,  among  crystals  of  fassaite  and  black  spinel 

The  seybertite  was  discovered  in  1828  by  Messrs.  Fitch,  Mather,  and  Uorton,  and  named  din 
tonite  by  them  on  the  spot,  after  De  Witt  Clinton,  as  stated  by  Mather  in  his  Rep.  Geol.  N.  Y., 
1843.  But  the  name  was  not  published  at  the  time  by  either  of  the  discoverers;  and  Finch,  the 
next  year,  1829  (1.  c),  announced  the  mineral  under  the  name  of  bronziie.  Clemson's  name  wy- 
berlit^  after  H.  Seybert  (1832,  L  c),  has  therefore  priority  of  publication,  and  must  be  accepted 
as  the  name  of  the  species. 


APPENDIX  TO  HYDROUS  SILICATES. 

462.  WOLOHONSKOITE.    Kammerer,  Jahrb.  Min.,  IL  420,  1831. 

Amorplious.  Dull — sbining.  Color  blnish-green,  passing  into  grass- 
green.  Streak  bluish-green  and  shining.  Feel  resinous,  rolished  by 
the  nail.  Fracture  subconchoidal.  Adiieres  slightly  to  the  tongue.  Very 
fragile.    H.=2-25.     G.=2-2-2-3. 

Comp. — 0.  ratio  for  bases,  silica,  and  water  (anaL  2,  4)  2  :  3  :  3,  as  in  deweylite  and  genthite. 
Analyses:  1,  Bcrthier  (Mem.,  ii.  263);  2,  Eersten  (Pogg.,  xlviL  489);  3,  Ilimoff  (Ann.  Jour. Mines 
dc  Russie,  1842,  366);  4,  Ivanof  (Koksch.  Min.  Bussl.,  i.  146): 

fl 

28-2 =98-8  Berthier. 
21-84,  I»b  1-01,  B:  <r.=98'26  Rersten. 
12-40,  Ca  1  90,  th  0-16=10O-74  llimoff. 
2-. -46,  Oa  l-39=100-89  Ifanof. 

Pyr.,  etc.— In  the  closed  tube  yields  water.  B.B.  blackens,  but  is  infusible.  With  the  fluxes 
gives  reactions  for  chromium  and  iron.  Grelatinizcs  with  hot  concentrated  muriatic  acid,  in  which 
hah'  the  chromium  is  dissolved,  the  rest  remaining  in  union  with  silica. 

Obs. — From  Okhausk  in  Siberia. 

Named  after  M.  Wolchonsky,  of  Russia. 

4G3.  Selwynttb,  C^ric^  (Laboratory,  L  237,  1867).    Massive.    H.=:3-5.    a.=2-53.    Emerald- 
green.     Subtranslucent.    Fracture  uneven  and  splintery.    Somewhat  brittle. 
Composition,  accordirg  to  an  analysis  by  Mr.  Cosmo  Newbery : 

Si  4715         3tl  38-23         €r  7  62         Ag  4*56        fi  6-23=98-78. 

Corresponds  to  the  0.  ratio  for  &,  II,  Si,  tt,  1  :  10  :  16| :  3;  or  for  bases  and  silica  about 
2:3;  Imt  probably  a  mixture.  Perhaps  containing  some  talc  as  impurity,  with  which  it  is 
traversed  in  thin  seams.  B.B.  becomes  white  and  fuses  on  the  edges  to  a  grayish- white  blebby 
glass.     Only  partially  soluble  in  strong  acids. 

Found  near  Heathcote,  Victoria  (AustraliaX  in  the  Upper  Silurian.  Named  a/ler  A.  C  Selwyn, 
director  of  the  geological  survey  of  Victoria. 
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4^4.   Chrome  Ockn,    A  dojej  luulerisl,  contajnint;  some  oiyd  or  chrome.    Occurs  oartliy  of  ■ 
bright  Kreea  shude  ofoolor. 
AnalyeeH:  1,  Drappioa;  2,  Dufloa  (Schw.  J.,  Uii.  261);  3,  ZolUicr  (laie,  1S34,  637): 

i.  Creuiat,  Ft.    W-0  !3'0  10-5  —         ,  ta odU  Mr  20  =  100  Drappiee. 

a.  llnUe  BTfl  31-B  6-B  35  ll-0  =  ua6  DuRob. 

S.  Silceia  68-SD        SU-OO  -2'00        800  ti'23=:Ug  Ta  Zollnor. 

The  formula  (Xl,  Sr,  l^e)'  Si'  correaponds  uearlj  to  tho  campoaltioc,  tho  wntcr  eicepteil. 

CliTome  ochre  occurs  at  the  localities  shore  mentioned ;  also  on  Uoat  ia  i^tland,  Mortenbcrg 
[u  Swoiien,  and  elacwherc. 

The  chraiiK  ochrt  of  Halle,  analyieil  by  Wolff  (J,  pr.  Ch..  ixxiv.  102),  approaches  Bolwynite  la 
compodillaii,  hutcontnioa  much  more  water.  It  afforded  Si  4611,  Xl  30-53,  Sr  4-28,  Pe  315,  S 
li-53,  Sa  ii'4H,  k  3M4  =  100-19;  Q.=:2-7,  j^viog  rather  doaelf  Ihs  formula  of  kaolin,  and  may 
be  an  impure  ksalioite. 


Compart     IL  =  1-0—2.     G. =2-131,  Breith.    Color  indigD-bloo  to  celandine-green. 

COMi*, — Approaches  (i^Ll,  ^r)  di  -i-  ^  It,  it  being  a  cbrtmii/eroia  aliiphant  with  half  tl 
nUopbane.    Anelyaos :  I,  Kerstan  {Pogg.,  ilviL  48S);  2,  Badii  [Aiii.  J.  Scl,  II.  xW.  c: 


1.  Budbink         Si  Sl'SO    £1  4S-01     Sr  3-Sl     Ca  0' 
a.  TaeiMtiy  28-3S         41-33  8-11 

In  u  inntmEB  yielda  water,     B.B,  invisible     Partly  diiBolred  in  muriatic  add. 

From  Riidniait  in  Swrria,  aasodaleil  with  qusrla  wid  brown  iron  ore ;  Voltcrra,  TuaciiDy. 

Kaiiied  onet  Prluce  Milosclii. 

466.  PIUEUTE.  QriiDsr  Chryaopraserde  (fV.  Eossmiita)  Elapr.,  Schrift,  Oob.  N.  Berlin,  riil  17, 
1788,  BoitP.,  (i.  134,  1707.     Kmclit  liti-H.,  Tab.,  28,  72,  1800. 

Masaivn  or  earthy.  n.=:2'5,  G.=2'2a  — 23;  3-71  — 2-7fl,  Baer.  Luatro  wenk,  greosy.  Colnf 
apple-groen.  Streak  grceuiah- white.  Traoslucout  lo  subtraDsluceDt.  Feel  greasy.  Does  not 
adhere  to  the  tongue. 

Coup.— Analyses :  I,  KlaprothfBeitr.,  iL  134);  2,  W.  Baer  (J.  pr.  Ch.,  Iv.  4fl): 

Si          XI         Fe        Si        Mg      Ca       B 
1.    Cliryaoproei  earth             35'00       SOn       4-5B     16-e3        1-2S     0-42  3S-I2  Klaprolh. 
3.  Hard  Punelile  3580     23-04Po2-69       2-78     U'66      3103  =  100  Baer. 

Pimelite  givea  sraler  in  the  dosed  tube,  is  inlbsible  B.B.,  and  with  the  fluios  reacts  for  niekeL 
DecompoBod  by  acida. 
Prom  Silesia  and  elsewhere.     Named  from  itr^iX*,  faiitese.     For  Glocker's  aiipiu  aee  p,  404. 

467.  CHLOROPHiErrE    Maccailock,  Western  IbIcb,  i.  604,  1825. 

Orennlar  inaeeive,  imbedded,  or  as  a  coatiug  in  geodes,  flaaures,  or  amygdaloidal  cavitiea. 
Cleavogc  in  two  directions. 

U.=  l-5— 2.  G.  =  2-0i  Jlaccnllooh;  1-809.  Forchhammer.  Lustre  subresinous,  rather  dull. 
Color  dark  groeii,  olive-Kreea,  thaogiug  to  dark  browo  or  blaek  on  exposure. 

Formula  perhaps  PeSi  +  nIt7=ailicn  33-3,  protoiyd  of  iron  267,  water  40-0  =  100, 

Analysis  by  Forchhammer  (J.  pr.  Chom.,  m.  39a,  184:i):  From  FarOe,  Si  3J-85,  Fe  21-56,  Mg 
S'44,  fl  4215  =  HiO,  the  iron  being  corrected  (Bammelsberg)  for  the  true  atomic  weight.  B.B. 
fuses  to  a  black  glass. 

A  chlorile-like  mincrnl  from  the  Westom  hies  of  Scotland,  at  Scuir  More  in  tho  Island 
of  Rum.  and  from  Fifeshire,  occurring  in  amygdaloid ;  also  (Vom  Qualbiie  and  Suderne,  FnrA« 
Islands.  Reported  also  as  incnistjog  ohaleedoryio  Antrim,  and  in  small  botryoiilol  i-roups  in 
amygdnloicl  nt  Do«ii  Hill  But  tho  chemical  identily  of  tho  original  ehloropbasite  of  Macc'.illodi 
from  Scuir  More  with  that  of  Fariie  or  like  other  looalltiM  tia«  not  yet  been  asDertuincd.  liaiaed 
bom  xAcY''!'  f^i)  and  ft'^t,  brmaa. 
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4r.8.  KLIPSTEINITE.  Schwarz-Braunateinerz  von  Klappenid  Klapr.j  Beitr.,  iv.  137=Op8imo8e 
Beud.,  Tr,  187,  1832.  Vattenhaltigt  Manganoxidsilikat  Bahr,  (Efv.  Ak.  Stockh.,  1850.  242. 
KJipsteiuite  v,  Kob.^  J.pr.  Ch.,  xcvii.  180. 

Amorphous.    Compact. 

H. =5—5*5.  G.=3*5.  Lustre  dull  to  suhmetallic.  Color  dark  liver -brown  to  black.  Streak 
reddish-brown  or  yellowish-brown.     Opaque. 

CoifP.— 0.  ratio  for  K+ft,  Si,  ft,  doubtful ;  perhaps  for  klipsteinite  9:6:8,  whence  (fi',  fi)'  Si' 
+  fi'^  IP.    Perliaps  only  a  mixture. 

Analyses :  1,  Klaproth  (L  c.J ;  2,  Bahr  (L  c.) ;  3,  t.  Kobell  (L  c.) : 

f^i         *1        Pe       Un      Ma      %       Ca       fl 

1.  KJapperud,C>p«m.       25         60         13      =98  Klaproth. 

2.  "  23-69      001      914     ()6-21 039      0*50     9*51  =  1()«»05  Bahr. 

.  Dillenburg,  Klipst       25*00      I'lO     4*00     32-17    25-00      2*00     9-00=9887  KobelL 


Q 


Ptr,,  etc. — Yields  much  water.  Fuses  to  a  slag  which  is  black  in  the  oiydation  flame. 
Gives  reactions  for  manganese  and  iron.  Easily  decomposed  by  muriatic  acid,  the  klipsteinite 
and  Bahr's  mineral  evolving  chlorine. 

Ous. — From  Klapperud  in  Dalecarlia  with  rhodonite ;  also  from  the  Bomberg  mine  at  Herborn, 
near  Dillenburg. 

Beudant's  name  opsimose  has  the  priority,  but  is  intolerable.  It  is  from  the  Greek  Siptftus^ 
doiu'j  anything  late.     Klipsteinite  was  given  after  Prof.  v.  BLlipstein  of  Giessen. 

469.  CHAMOISITE.  Mine  de  fer  oxyde  en  grains  agglutin^s  Oueymard,  J.  d.  M.,  xxxv.  29,  1814; 
Cluirnoisite  Berthier,  Ann.  d.  M.,  v.  393, 1820.  Mineral  de  fer  en  grains  Bertfiier^  Ann.  Cli.  Phys., 
xxxv.  258,  1827.     Berthierine  Beud.,  Tr.,  128,  1832,     Bavalite  Huot,  Mm.,  290,  1841. 

Chamoisite  occurs  compact  or  oolitic,  with  H.  about  8;  G.=8--3-4;  color  greenish-gray  to 
black  ;  streak  lij^hter ;  opaque  ;  feebly  attracted  by  a  magnet.  Berthierine  is  similar  in  structure, 
has  H.  =  2-5;  color  bluish-gray,  blackish,  or  greenish-black;  streak  dark  greenish-gray;  ai^l 
strongly  attracted  by  the  magnet. 

Analyses:  1,  Berthier  (1.  c);  2,  id.  (Ann.  Ch.  Phys.,  xxxv.  268,  1827): 

§i      *1      fe        fl 

L   Chamoisite        143     7-8     605     17-4=100  Berthier. 
2,  Berthienne        12*4     78     74*7       5-1  =  100  Berthier. 

Chamoisitc  fuses  easily,  and  also  gelatinizes  Berthierine  fuses  with  diflBculty  to  a  black  mag* 
lie  tic  globule,  and  gelatinizes.  The  latter  is  mixed  with  60  p.  c.  or  more  of  siderite  and  calcite ; 
Berthier  found  40-:i  of  the  former  in  the  material  ho  examined. 

Chnmoipile  forms  thick  beds  of  rather  limited  extent  in  a  limestone  containing  ammonites,  at 
Chamoisou,  near  St.  Maurice,  in  the  Valais ;  and  a  similar  substance  is  reported  from  Mettenberg 
in  the  Bernese  Obcrland,  and  Banwald  in  the  Vosges.  BerOiierine  couEtitutes  a  valuable  bed  of 
iron  ore  at  IIayang«s,  Dept.  of  Moselle,  and  also  occurs  in  the  ores  of  Champagne,  Bourgogne, 
Lorraine. 

470.  ALVITE.     D.  F^yrhea  <fe  T.  DahU,  Nyt  Mag.,  sdil 

Tetragonal     Crr'^tals  like  those  of  zircon. 

II. — 5  5.  G. — 3-6o  1  —  34  6.  Lustre  greasy.  Color  reddish-brown,  becoming  grayish-brown  by 
alt^^ration.     Suotranslucent  to  opaque. 

CoMP.-  >.  very  small  portion,  somewhat  altered,  afforded  Q.c): 

Si2nHr^  'Ai,  Be  1411  Pe9-66  idr8-92  th(?)15-18  €e0-27  1' 22*01  Ca0'40  Cu,Sn<r.  fi9-32=97-24. 

Pyr..  etc. — Yields  water.    B.B.  infusible ;  with  the  fluxes  reacts  for  iron  but  not  for  titaaiiua 
Insoluble  in  acids. 
Ous. — From  Ilelle  and  Naresto  in  Norway,  with  feldspar  and  black  mica. 
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«0A.  PICEOFLmTE.    Jrppt,  Act.  Soc  Fenn.,  vL;  Terh.  Mln.  St.  Pet.,  1B5I,  U8. 

Amorplioua,  Lustro  ertasy  to  dulL  Color  white,  iiitliniug  to  yt'llow  jinci  blue.  U.—iS 
G.  =  :i-74. 

Cuiir.— Prohnbly  a  miiture  of  fluorite  milh  n  raafmesUii  «iIicato.  Aimlysee :  1,  Galmilo  (1.  o.); 
2,  Arppo  (I.  0.}: 

Si        te      Jtn      Wg        C'a        It         F 

1.  Lupikko    aS'OO     1-.U    O'TS     2S-79    22'73     8  9T     11-1C=1C2'P6. 

2.  ■'  32IU     3BU    2519     iOSG     0-OS    uniUl 

Ptr,  etc. — B,B.  fuspa  easLly  with  intuineswnt'e.  Completely  soluble  in  acids;  evolves  fluorid 
orailiu3D  with  Bulplmric  odd. 

Ons.— OcLiiTB  B(  Lupikko  in  FinUnd,  some  vcrBla  aoulh  of  Pitkaranta,  with  ehaloopjrile  and 
bleDde.  - 


2.   TANTALATES,   COLUMBATES. 

L  PTHOCIILORE  GBOUP.    laonietric. 


471.   PrROCHLORB 

?S'Ch 

Cb,0.|e.|(R„R), 

4T3.    MlCBOUTB 

7(6%fltl)'T» 

TiKTALlTE  QRODP. 

Orthwhomlilc 

471.    T*STATJTB 

(f.-e,tota 

(Tae,),10,|(Fe,Mn) 

iU.   COLUIIBITB 

(Pe,  Mr.)(i?b,tn) 

{(Ta.tJb)e.),ie.|iFc.Hn) 

476.  TaPIOUTB 

fe'Ta< 

Ta,e,,|e,.|Fe. 

47  B,    HtEIJIlTB 

ta.§n,fe,O,Y,0a,rt 

477.  Yttrotaktalitb 

(i',fe.Ca,i:)'°ta' 

Ta.e,|e„|H„ 

478.  Samamkitb 

Cb,Zr,th,E,f-e,t,Ce 

479.  EiriESira 

Cb.ta.ti.U.-i'.Ce,!! 

480.   .^BOHTKITE 

ta,Cb,ti,Kr,Th,*-e,Ce,La,f,fl 

481.  POLTCRiSE 

eb,ti,G,iir,te,y,ee 

482.   POLTMIQStTB 

in.  FERGUSONITE  GROUP.    TetragooaL 

483.  Feugcsositb  ?(fi',i!r)'Cb'  Cb,6t|9,KH,  )*)j 


480.  RnTBBBFOHDITB. 


471.  PTROOHLORB.    Pyroetilof  (Ft.  Friedericksvarn)  TPSWer,  Poig.,  Til  411,  1828. 
Dydrochlor,  Fluoclilor,  Hmn„  J.  pr,  Ch.,  1.  186,  187,  1850. 

Isometric.     Observed  planes:   1,  I,  2-2,  3-3,  0.      In  octaliedrons;  f.  if, 
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8,  20  +  8,  8  with  planes  2-2.     Cleavage:   octahedral,  sometimes  distinct, 
especially  in  the  smaller  crystals. 

H.=5-5'5.  G.=4:-2-i-35;  4*32,  from  Miask,  Eose;  4-203,  ib.,  Her- 
mann; 4*203 — 4*221,  from  Friederichsvarn,  Hayes.  Lustre  vitreous  or 
resinous.  Color  brown,  dark  reddish  or  blackish-brown.  Streak  light 
brown,  yellowish-brown.     Subtranslucent — opaque.     Fracture  conchoidal. 

Var. — The  name  hydrochlor  was  given  by  Hennann  to  kinds  cwntaining  water  (anaL  5,  1),  and 
fluochlor  to  those  containing  fluorine  (anal.  1,  2,  3);  both  bad  and  unnecessary  names. 

Cpmp.  -A  columbate  of  lime,  cerium,  and  other  bases,  but  exact  constitution  not  ascertained; 
'k'  Cb?  Analyses:  1,  Wohler  (Pogg.,  xlviiu  88);  2,  3,  Hermann  (J.  pr.  Ch.,  xxxi.  94,  1.  188, 
U)2);  4,  id.  (Bull  Soc.  Nat.  Moscou,  raviii.  366);  5,  Wohler  (L  c);  6,  Ghydenius  (Pogg.,  cxix. 
4:j);  7,  Woliler  (L  c);  8,  9,  A.  A.  Hayes  (Am.  J.  Sci.,  xlvl  164): 

Cb        Ti     ]^e    Mn    Y      Ce      La    Mg    6a     STa     fi:     P      fi 

1.  Miask       67-38      tr.     1*29  015  0*81  13-15    ?     10*98  3-93* 3-23  116,  gn?= 

.   102-08  W 

2.  "  62-25     2-28  fill    ir,     0*70     309    2-00  13-54       8-7-2'>      3*00  050, Zr 5-57- 

101-71  H. 

3.  "  60-83«   4-90  2-23    0*94         15*23      1-46     9-80  2-69»0'54*2'21    =10083  H. 

4.  "  61-80     3-23  1-54 6  20'»     11-97  2-69*0-54  2-21    ,  fh  8-88= 

99-06  H. 

5.  Brevig      67-02      ir,     133  1-69   5-16'* ir,    9*88    tr. 7-06,^460= 

97-80  W. 

6.  "  61-07        2-82« 500 16-02  4-60   und.  1-17,  th  4-62,  Sn 

0-57=95-87  C. 

7.  FredVn    6275  216' 275   6-80» 12-85    tr,      ir, 420,  U  518,  Sn 

0-61=97-25  W 

8.  "  63  10  20-20  2-35f 19-46 0-8U,  ^,  Un,  Pb, 

Sn  1-20=97-10  H. 

9.  "  59-00  18-33  0-70' 1673  563 0-80=10119  H. 

*  Without  the  oxygen  **  Id.,  and  with  »ome  LI.  *  Later  made  to  consist  of  1468  colomblo  add  and  4615 
hypocolumbic  ftcid.     **  With  thorl.i.     *  Wltc  protox.  of  uranlnra.     '  Fe'O*.     '  Ce'o'. 

Pyr.,  etc. — Pyrochlore  from  the  Mia^k  gives  but  traces  of  water  in  the  closed  tube.  B.B. 
infusible,  but  turns  yellow  and  colors  the  flame  reddish-yellow.  When  ignited  it  glows  momen- 
tarily as  if  taking  fire,  the  same  phenomenon  as  observed  with  gadolinite.  With  borax  and  salt 
of  phosphorus  in  both  flames  gives  a  light  green  bead,  becoming  colorless  on  cooling.  A  saturated 
bead  of  borax  gives  a  greenish-gray  enamel  in  R.F.,  while  that  with  salt  of  phosphorus  is  reddish- 
gray.  Decomposed  by  concentrated  sulphuric  acid  with  evolution  of  fluorine  (G.  Rose).  Pyro- 
clilorc  from  Norway  gives  water  in  the  closed  tube,  and  B.B.  fuses  with  difficulty  to  a  dark  brown 
slaggy  mass.  With  borax  in  R.F.  gives  a  dark  rod  bead,  which  by  flaming  turns  to  a  grayish- 
blue  to  pure  blue  enamel.  Dissolved  with  eftervescence  in  salt  of  phosphorus,  giving  in  O.F.  a 
yellow  bead  while  hot,  becoming  grass-green  on  cooUng  (uranium).  In  R.P.  the  bead  is  made 
dark  red  to  violet  (titanic  acid).  Fused  with  soda  gives  a  green  color  (manganese).  AJl  varieties 
are  decouipoaed  by  fusion  with  bisulphate  of  potash.  Most  specimens  are  sufficiently  decomposed 
by  muriatic  acid  to  give  a  blue  color  when  the  concentrated  solution  is  boiled  with  metallic  tin ; 
this  color  disappears  al^r  a  time,  and  almost  immediately  if  diluted  with  water. 

Obs. — Occurs  imbedded  in  syehite  at  Friederichsvarn  and  Laurvig,  Norway,  with  zircon,  poly- 
mignite,  and  xenotime;  at  Brevig,  with  thorite ;  and  near  Miask  in  the  Urals. 

Named  from  jtOjo,  Jire,  and  x^^P*^ii  ^cc/i,  because  B.B.  it  becomes  yellowish-green. 

472.  MIOROLmS.    Microlite  C,  U.  Shepard,  Am.  J.  Sd.,  xxvil  861,  1835,  xxxil  338,  xliiL 

116.    Pyrochlore  Hdyes,  ib.,  xliiL  33,  xlvl  168^  888. 

Isometric.  Forms  octaliedral.  Observed  planes:  1,  /,  2-2  (or  3-3). 
Fiy:s.  2,  8,  20  -f-  8.     Known  only  in  small  crystals.  i 

H.=5-5.  G.=5-485--5-562,  the  last  from  a  larffe  crystal,  Shepard ;  5405, 
Hayes.  Lustre  vitreous  or  resinous.  Color  pale  clear  yellow  to  brown. 
Streak  pale  yellowish  or  brownish.    Translucent  to  opaqua. 
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Oomp.— The  yellow  trrstulE  wore  modo  by  Hnyes  essfutinllj-  colnmlMlo  of  lime.  From  lilowpfpa 
InTiiaripilion  siijtgosteil  by  Brush  Co  bo  probably  (priv.  WBLrib.t  a  pyrochlorp,  in  nhirU  Untalie 
ndd  rcptucca  tlio  columbic,  Ms  correipoDdiug  with  Ihe  high  spcdOc  grarity  aud  larger  percentage 
orihomotnlllpflPid, 

Anolyaee  ^  1,  Shopanl  (1.  c„  iiiiL  aaa) ;  9,  Hayes  (ib.,  xlvi.  1 GB): 

Cl>(t«7)      gn       e.Stn        Pb         Ca     W,t,tr       S 

1.  ChcBlwSeM       76-TO       14-8-1        7'ia        !-0-l=1»>  Shepard. 

a.  "  lOUO        (I'TO        2-ai         l-eo      10-8T,     Fe  0-9a=8697  Ilsjes. 

Pyr,,  etc — B.B.  Infuaible.  In  salt  of  plinaphoruB  difficultly  soluble,  piing  In  O.F.  h  bead 
yflluw  while  hot.  sad  ooiorletia  oa  cooling.  In  R.F.  after  \oag  blowing  yields  u  pals  biuiah-greon 
bead.  Not  Bttw:kBd  by  mnriatli!  aciil,  but  decomposed  on  fusion  with  biitulpiiste  of  potssli,  am. 
the  itnlutinn  of  the  fuRed  mass  remains  nncolonid  wlien  boiled  with  metnlliu  tin. 

Oba. — Occurs  at  Cheeterlleld,  SJaas.,  in  the  albite  vein,  aJaiig  with  red  and  grei^n  toiinnaUne, 
oolumbite,  and  a  liltle  cub xitt' rite. 

Named  IVom  /•••fH,  email,  alluding  to  the  eize  or  tho  cryBlela. 

473.  TAMTAUTE.  Tontalit  fftsAerjf,  Ak.  ILSlockh.,  xxiii.  80, 1903,  Tanwlilo  pt  foter  nuttor* 
Perro-lanljJite  rftora.,  Rw.  Gen.  Sc.,  w.  416,  lB3Gi  =  Co1ii[nb8te  of  Irou;  =  Sidero1antal  Htvimn., 
Ilaodb.,  iuOdO,  lS47i=Tummela-TaDtalitAtiirm'iinui'':iU,  Act,  Soc^  ScFenn.,  L  1l9;=Skogbu- 
lit  J,  E.  N'lrdaitkvitd,  Boakrifti.  KnI.  Win.,  1855.  Kimilo-Tantalil  A:  A'wi/:i  =  IxioliHj  A  R  Nor±, 
Fogg..  d.G32,]  sal.  rinbo-Tintalit ;  Bn>ddb(i.Tanta!it;=CassllerotiiDtal  Uamm.,  L  c  lldefou- 
Bit  llaid.,  Uandb.,  18*5,  5*3  j^Hnrttantslcni  BreiA.,  Char.,  230,  ISaa,  Uandb.,  874,  IS-ll. 

Ortliorhonibie.  Olwerved  planes  as  In  the  figure.  I A /~101°  32', 
OAl-i=l22°Si';  «  :  i  :  c=l-5y6r  :  1  ;  1-2247. 

«i  0Ai-t=lW6i' 

^-^>s^^^  (?  A  [-1=117  3 

i'/iv/^  fl  A  tV-J^ITS  49 

■Ma  1-3=143  (Hr 

t.IA^=I23  45 
i-(  aH=13o  4 
i  A  i,  adj.,  =  126 

Twins  :  compoaition-tjice  i-t,  common.     Also  niassive. 

H.=ii  — '''u.  G.=7— 8.  Lustre  nearly  pure  metal- 
lic, iomewhat  adamantine.  Color  irou-litack.  Streak 
reddit>)i  brown  to  black,     0[>aqne.     Eriftic, 

Oomp.,  Var, — (Pe,  An)  ¥a,  with  sometimes  stannic  acid  (^n)  replaciug  part  of  the  tantaltc. 
AtnnlB]atoeilher(l)of  iron  (anal.  I-l  1.  13-15,  19, -iO).  or  (2)  of  iron  and  niaiitimoac  (ann!.  li),  or 
(3)  a  BtauDO-tantalato  of  thcBO  two  baHCS,  part  of  the  tantalic  add  beii)(|;  repiiicori  by  oxvd  cif  tin 
(anal.  16-18,  21-2:-!).  Number  1  is  the  FerrolaalaliU  of  Thninsoii ;  I  and  2.  the  Sidenilnuhtltit:  of 
llauemaon  ;  3,  the  CaaaileroUialalile  end  Ixiolilt.  The  kinds  nhudc  into  One  another.  TIig  last  has 
the  lowest  Bpeciflc  gravity,  G,=7— T3.  The  miuornl  varies  in  the  stalo  of  oivdation  of  the 
bases,  owii^,  as  Koso  has  a'hown,  to  alteration  of  (he  protoxyds  tosc9c|ulox.vda;  with  the  increaee 
of  the  latter  the  strcnk  loses  its  black  color.  It  varice  also  In  O.  ratio  for  hnws  and  add 
between  I  :  4  and  1  :  a.  The  latter  eorresponds  to  Tantalic  add  i-G'OS,  protoxyd  of  iron  ].'i-S5, 
and  tlie  former  to  83'1  and  m-U.  Rose  flntls  Chat  prolonged  washing  of  tho  poKdered  niiueral 
carries  oS  tho  iron. 

Analyses:  I,  Nordenskiiild  (Jahresb.,  zil.  190);  2,  Jacobson  ( Pogi.,  Iiiii.  31");  S,  Brooks  (ib); 
4,  Weber  (Fogg,,  civ.  tfS);  5,  C,  Arppe  (Act  Soc  Sci,  Fenn ,  vi. ;  Vcrli.  Min.  St.  Tet..  |.-i;2,  155|; 
7,  Biomatrand(Ucm.  Dniv.  Lund.,  IStio,  J.  pr.  Ch.,  xcis.  *31;  8,  Daniour  (Ann.d.  II.,  IV.  jiii.  33"); 
3,  li',  Jcnzsch  (Pogg.,  icvii,  h'4 — tlie  2d  anaL  of  a  specimen  altered  by  eiposiur);  1 1,  Ciiandlef 
(Inni«.  Dissert);  12,  13,  Berzelius  (Sebw.  J.,  zvL  259,  4*7,  xui.  :I71|;  14.  UcnnannlJ.  pr.  Ch., 
In.  :iii5);  15,  A.  Nordcnskiold  iFogg..  d.  B30);  I'i,  Womnm  (Fogg.,  kiii.  3IT);  IT.  I  ^,  Weber 
(PogiT'.  «T.  85);  19,  A.  Nordenskiuld (Fogg.,  cviL  374);  20,  Blomslrand  (I.e.);  21-23,  Berzeliui 
(Alh.,  iv.  172,  205,  201): 


i  A  J,  ov.  I,=n  44 

1-2  Al-3,  ftdj.,=1414S 
i-i  Ai-J=118  3S 

HaHM».  =  1'3*8 

j-i  A  |-?,  topi=.')4  4 
jij-it  A  tV^  toi),=lC>7  33 
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8 


Sn 


1. 

Tammola 

8S-44 

ir. 

1375 

2, 

(1 

84-15 

0-32 

14-68 

3. 

(1 

84-70 

0-50 

14-29 

4. 

(( 

83*90 

O-r.6 

13-81 

6. 

« 

83-66 

0-80 

15-64 

6. 

a 

82-71 

0-S3 

15-99 

7. 

It 

84-05 

0-81 

14-47 

8. 

Chanteloube 

82-98 

1-21 

14-62 

9. 

it 

83-55 

l-()2 

14-48 

10. 

ti 

78-98 

2-36 

13-62 

11. 

ti 

79-89 

151 

14-14 

12. 

Klmito 

83  2 

0-6 

7-2 

13. 

a 

85-85 

0-80 

12-94 

14. 

tc 

84-09 

0-70 

3-33 

15. 

il 

84-44 

1-26 

13-41 

16. 

It 

77-83 

6-81 

8-47 

17. 

(t 

75-71 

9-H7 

9-80 

18. 

ti 

76-81 

9-14 

9-49 

19. 

Bjorkboda 

83-79 

1-78 

18-42 

20. 

it 

81-4i> 

1-99 

13-03 

21. 

Broddbo 

68-22 

8-26 

Fe  9-58 

22. 

ti 

60-35 

8-40 

"  11-07 

23. 

Fiubo 

66-9U 

lti-75 

"    7-67 

Mn 

1-12 
0-90 
1-78 
0-74 


On 

ir. 
1-81 
0-04 
0-11 


Si  0-42 

Zt  1-54 

"  5-72 

"  1-32 


:a 


007 


Si  0-72 
1-H2  Pel0-n8 
0  96  Ou  0-14 

"  0  24 


0-5  fi 


=93-31  Nordenskiold;  G.=7  264 

=  101-93  Jacobson;  G.  =  7-197. 

=  100-81  Brooks. 

=99-22  Weber;  G.  =  7-414. 

=  100  Arppe;  G.=7-36. 

=99-53  Arppe. 

Mg  0-08=99-68  Blomstrand. 

=  99-23  Damour;  G.=7-65. 

=  100-59  Jenzsch;  G.  =  7-T03. 

=  100-68  Jenzsch;  G.=704. 

=98-07  Chandler;  G.=7-53. 

=98-4  Berz. 

=  102-47  l^erz.;  G.=7-936. 

=99-70  Ilerm. 


0-15=100-36  Xord.;  G.  =  7-85. 
0-50: 


4-88     "  0  24      0-50=98-7:<  Wornum;  G.=7'155. 

4-H2       =99-50  Weber. 

4  27        0-07      0  41  =  100-19  Weber;  G.=7-277. 

1  -HS       =  1 00-62  Nord. 

2-29        0-35,  W0-27,2r  0-26,  3^^019=99-84 

Blomstrand. 
7-15   W  619      11 9=  100-59  Berz. 

1-50=100  04  Berz. 

2-40=101-79  Berz. 


"   6  60     "  6-12 
•*   7-98        


Tanialic  and  columhic  acids  were  formerly  supposed  lo  contain  either  3  or  2  of  oxyprcn.  and  a 
hypotanialic  and  a  hypoco'umhic  were  reco;j:nized.  The  recent  results  of  Marignae,  confirmed  by 
those  of  Bloinstniod,  have  led  to  ihe  conclusion  that  there  is  but  one  acid,  and  that  this  one  con- 
tains 5  of  oxygen,  as  represented  in  the  symbol  above  used. 

Klaproth  obtained  from  the  Kimito  tantalite  (Boitr.,  v.  5)  Ifa  88,  f'e  10,  Mn  2  =  100;  Vauquolin 
(Ma;iy  labL,  308)  ta  83,  5Pe  I'i,  Mn  8  =  103;  and  WoUaston  (PhiL  Trans.,  1800)  ta  85,  Fe  10, 
Mn  4=99. 

Pyr.,  etc. — B.B.  unaltered.  With  borax  slowly  dissolved,  yielding  an  iron  glass,  which,  at  a 
certain  point  of  saturation,  gives,  when  treated  in  R.F.  and  subsequently  tiamed,  a  grayish-whito 
bead;  if  completely  saturated  becomes  of  itself  cloudy  ou  cooling.  With  salt  of  phosphorus  dis- 
solves slowly,  giving  an  iron  glass,  wliich  in  11. F.,  if  free  from  tungstic  acid,  is  pale  yellow  on  cooling ; 
treated  with  tin  on  charcoal  it  becomes  green.  If  tungstic  acid  is  present  the  bead  is  dark  red, 
and  is  unchanged  in  color  when  treated  with  tin  on  charcoal.  With  soda  and  nitre  gives  a  green- 
ish-blue manganese  reaction.  On  charcoal,  with  soda  and  sufficient  borax  to  dissolve  the  oxyd  of 
iron,  gives  in  R.F.  vietallic  tin.  Decomposed  on  fusion  with  bisulphato  of  potash  in  the  platinum 
spoon,  and  gives  on  treatment  with  dilute  muriatic  acid  a  yellow  solution  and  a  heavy  white  pow- 
der, which,  on  addition  of  metallic  zinc,  assumes  a  smalt-blue  color ;  on  dilution  with  water  the 
blue  color  soon  disappears  (v.  Kobell). 

Obs  — Tantalite  is  confined  mostly  to  albite  or  oUgoclase  granite,  and  is  usually  associated  with 
beryl.  Near  Harkasaari,  tantalite  is  associated  with  rose  quartz  and  gigantolite,  in  albitic  granite. 
At  Katiala  it  is  associated  with  lepidolite,  black  tourmaliue,  and  colorless  beryl. 

Occurs  in  Finland,  in  Tammela,  at  llarkiisaari  near  Torro,  associated  with  gigantolite  and  rose 
quartz ;  in  Kimito  at  SkogbJle,  in  Somero  at  Kaidasuo,  and  in  Kuortane  at  Katiala,  with  lepidolite, 
tourmahne,  and  beryl ;  in  Sweden,  in  Fahlun,  at  Broddbo  and  Finbo ;  in  France,  at  Chanteloube 
near  Limoges,  in  pegmatite.  IxioOte,  from  Kimito,  was  instituted  on  a  supposed  (not  real)  differ- 
ence of  crvstalliuo  form.     Ildefoimie  is  from  lldefonso,  Spain,  and  has  G.  =  7-416,  H.  =  6— 7. 

Namtni  Tant-aliie  by  Kkeberg,  from  the  mythic  Tantalus,  in  playful  allusion  to  the  difficulties 
(tantalizing)  he  encountered  in  his  attempts  to  make  a  solution  of  the  Finland  mineral  in  acids. 
The  name  was  attorward  extended  to  the  Amerioan  mineral  colttmbite^  and  to  the  same  from  other 
loojilities  ;  while  tlie  name  columbite,  the  metal  columbiam  having  been  discovered  a  little  prior 
to  tantalum,  received  a  similar  extension,  so  as  to  include  all  tantalite.  The  subsequent  discovery 
that  tantalum  and  columbium  were  distinct  metals,  and  that  the  two  compounds  difiered  also  in- the 
atomic  proportions  of  the  constituents,  finally  established  them  as  independent  species. 


474.  OOLUMBITE.  Ore  of  CJolumbium  (fr.  Ck)nn.)  HatcheU,  PliiL  Tr.,  1802.  Columbite  JarM> 
son,  Min.,  iL  682,  1805.  Columbate  of  Iron.  Columbeiseu  Germ.  Baierine  (fr.  Bavaria)  JSsudL, 
Tr.,  iL  655,  1832.    TorreUte  Thonu,  Rea  Gen.  ScL,  iy.  408,  1886.    Niobite  JETotd,  Handb.,  649^ 
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1815,    GreenUndite  BrtiOt^  3.  B.  Ztg.,  ivii.  rtl,  1868.    Dianile  v.  Kok,  Bet   Ak.  MinicLon 


Ortliorhombic.  /A  7=101''  26' ;  Oa  1-1=134"  53^' ;  a :  6  :  c=l-O038  : 
1 :  l'222ii.  Observed  planes  :  0 ;  vertical,  i-l,  i-i,  /,  t^,  i-2,  i-i  ;  domes, 
i^,  ^.f,  ^,  1^ ;  1-1,  2-i ;  octahedral,  |,  1 ;  ^2,  2-9  ;  1-|,  2-) ;  2-2 ;  1-3,  2-i, 
V-i ;  2-5,  4-12-  Of  these  pianos,  zone  1-i :  *-i  contains  1-t,  1-3,  1-|,  1,  2-5  : 
zone  2-i  :  l-l  containa  2-!(,  2-6,  2-S,  2-S,  2-| ;  zone  -J-i :  i-i  contains  -J,  1-J, 
2-i5,  4-ia  ;  zonts  -f-i  :  »-i  contains  J-j,  f-2,  1-?,  2-3. 


<^^!^ 


Eiddam. 

iSi                             0  A  ^■7=161"  30' 

t-tA/=140''43' 

^^-crg^^^                    OAi-i=UG  13 

a-iA/=129  17 

/^g::^^^.            0  A  U'=UO  36 

i-i  A  i-S=15r  50 

'^^dii  \^^          O  A  2-1=121  20 

*-»  A  1-3=127  55 

IT 

,^J35 

pC_r, 

(9  A  1=127  3S 

t-iA2-t=14S  40 

r>  A  1-3=13S  26 

1-3  A  1-3,  adj., =161 

(      .7 

rf  t 

(9  A  2-3=119  26 
j-7Al=]27  48 

?-3  Ai-3,ov.a,=135  40 

t-2  Aj.2,ov.i-F,=135  30 

V^     > 

iS^-T— 

i-i  A  1  =  120  6 

i-a  A  7-3=121  34 

^■~~<0r^3    />L^         w  A  1-3=104  30 

z^S  A  2-3=150  35 

G 

■eeulsud. 

^*  A  1-2=157  45 

Twins:  composition-fnce  2-T.     Cleavage:  i-t  and  i-t,  tlie  former  most  dis- 
tinct.    Occurs  also  rarely  massive. 

H.=6.  G.=5-4— 6-5.  Lnstre  submetalJic;  a  little  shininw.  Color 
iron-black,  brownish-black,  grayish-black ;  often  iridescent.  Streak  dark 
red  to  black.     Opaque.     Fractui-e  subconchoidal,  uneven.     Brittle. 

Oomp.,  Var. — Colambalo  and  tantalata  of  iron  and  manganese,  of  the  Btneral  rormnla  (to, 
Mb)  (Cb,  Tal,  with  at  leaet  twice  aa  much  atomieally  of  columbic  as  of  tnntalic  acid,  and  with  tlie 
specific  g;niTitT  JDcreasiDi^  ag  the  proportion  of  tantalic  add  increaBca  (Blomstrund.  I8G5  ;  Marig- 
tinc  1SS6).  The  Tollowiu;  ore  sumo  of  the  ralioa  from  Marignac's  del^rm  inn  dons;  (I)  From 
Greenland,  ta  3-3  p.  c.;  Cb  :  ta=35  :  1,  (a)  Acworth,  H.  H.,  La  Tilute,  near  LiraoBc?,  and  the 
rfraniVeofBodeumaiB,  ta  16-8—13  4;  6b  :  1*8=1  or  8  :  1.  (S)  Another  fr.  Bodeutnais,  Ta  2T-1 ; 
(i:b:ta=3:  1.  (4)  A  third  fr.  Bodenmaia,  ta  35-4;  Cb  :  ifa=about  2  :  I.  (5)  From  Haddam, 
¥a  3I>'4,  and  annther  315 ;  Cb :  Te  =  2'6  ;  1.  (6)  In  another  from  Iladdam  he  found  oiilj  lU 
p.  c.  of  tantalic  add,  but  queries  the  reiult.    BlmuBDaDd  obudaed  Ux  a  Hsddam  BpecimcQ  lanaL 
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5)  Pb  :  fa=3  :  1,  with  G.=6151 ;  for  ono  fr.  Bodenmais  (anal.  16),  Cb  :  Ta=4 :  1,  with  G - 

fc-75;  nnothor  fr.  B.  (anal.  17),  6b:  ta=2'5  :  1,  withG.=G-2G;  for  one  fr.  Greenland,  no  I'ai 
rviih  G.  =  5'395.     His  results  all  give  for  the  0.^  ratio  of  bases  and  acids  1:5.  ^. 

Jso.  3,  above,  gives  tlie  formula  3  (t^e,  Mn)  Cb-h(^e,  Mn)  ta;  and  No.  4,  2  (Po,  Mn)  Cb-h(Fe, 

Mn)  ^a ;  while  1  gives  35  (Fe,  Mn)  Cb4-(Fe,  Mn)  'ta.  Fo  Cb  corresponds  to  columbic  acid  78*63. 
protoxyd  of  iron  21-17  =  100. 

The  following  are  the  G.  of  the  specimens  employed  for  the  analyses  below : 

C'owncc<tcw<,  anal.  2,  5-409— 5-41)5;  3,  5'708;  4,  6-8;  5,5-58—5-59;  G,  0-028— 6*048;  7,  6*S5. 
Bdvaria,  anal.  9.  G-39;  11,  5-7;  12,  6-()2— t^'UG ;  13,  5976;  14,  5*971;  15,  5-698.  Ilmen  Mts., 
anal.  19,  5-49—5*73;  20,  5-461  ;  21,  5*447.  Greenland,  anaL  2-2,  23,  6-375;  24,  6-4(;— 542.  Chatv 
ttlouhe,  anal.  27,  5-6()— 5*727.     Other  G.  are  as  follows: 

C.  fr.  Northfield,  Mass.,  6  5,  Shepard;  fr.  Monto  Video,  S.  A.,  6-660,  Maskelyne ;  fr.  Haddam,  5*967, 
Schrauf:  fr.  Middletown,  5*590  and  5  645,  id. ;  fr.  Greenland,  5.S95,  id. ;  fr.  Bodenmais,  6115,  id. 

The  Bodenmais  specimens,  having  the  highest  G.,  give  a  black  powder;  and  others,  of  less,  a 
dark  reddish-brown,  but  as  a  result  of  partial  alteration,  Rose. 

The  angles  of  tlie  crystals  vary  considerably.  The  angles  above  given  are  those  calculated  by 
Schrauf  aflcr  a  study  of  the  crystals  of  various  locaUties,  adopting  for  the  basis  i-t  A  1-3=104* 
30'  (obs.  on  Greenland  crystals),  and  ul  A  i-.5=  1 12°  10'  (1  vr  20',  obs  on  Gr.  cryst.).  The  author 
obtained  somewhat  dilVeront  results  from  a  Middletown  crystal,  f  429  (this  Mm.,  edit  of  18.'i7, 
et  seq..  Am.  J.  Sci.,  xxxii.  150,  1837) :  i-i  A  1-3=104°  62' ;  i-l  A  7=140"  40',  whence  /A  7=100^ 
40':  i-i  A  1-3=158"  G'.  whence  i-i  A  i-3  =  lll°  54' ;  0  ^  ^=160"  34',  whence  i-l  a  ^.I=Ui9'  2G'; 
OAl-3  =  13rt'  36';  Oa2-Z=119*'  40';  1-3  A  1-3,  adj.,  =  150^  17'.  The  angles  7a7=100*'  40', 
0  A  ^-i=160^  34',  correspond  to  the  dimensions  a :  6  :  c=l*0684  :  1  :  1'2059.  Schrauf 's  measure- 
ments gave  him  for  i-l  A  7=140''  30'.  fr.  Greenland  and  Bodenmais ;  i-l  A  i-l=108\  fr.  B. 

The  crystals  from  Bavaria,  Miask.  Connecticut,  Chesterfield,  Mass.,  and  Monte  Video,  have  the 
general  lorm  shown  in  f.  429,  430,  though  sometimes  with  the  basal  plane  wanting;  while  those 
c»f  Greenland  have  the  habit  generally  of  f.  431  (fr.  Schrauf 's  paper).  Occasionally  the  octahedral 
planes  are  very  much  elongated,  producing  crystals  with  long  pyramidal  summits,  as  a  kind 
from  Acworth,  N.  11.  (Shep.,  Am.  J.  Sci.,  xvii.  358,  1830). 

Analyses:  I,  Wollaston  (Phil.  Trans.,  1809,  246);  2,  Schlieper  (Pogg.,  Ixiii  317);  3,  H.  Rose 
(ib.);  4,  llermami  (J.  pr.  Ch.,  xliv.  207);  5,  C.  F.  Chandler  (Inaug.  Dissert.);  6,  Oeston  (Pogg., 
xcix  617);  7,  T.  S.  Hunt  (Am.  J.  Sci.,  11.  xiv.  340);  8,  Blomstrand  (MeoL  Univ.  Lund.,  1865,  J. 
pr.  Ch.,  xcix.  44);  9-11.  U.  Rose  (1.  a);  12.  Avdejef  (Pogg.,  Ixiii.  317);  13,  Jadobson  (ib.);  14, 
Chandler  (1.  c);  15,  Warren  (Pogg.,  Ixxxv.  438);  16,  17,  Blomstrand  (1  c);  18,  H.  Muller  (J.  pr. 
Ch.,  Iviii.  183,  Ixxix,  27;;  19,  Hermann  (J.  pr.  Ch.,  xxxviii.  121);  20,  Bromeis  (Pogg.,  Ixxi.  157); 
2 1 -.'3,  Oosten  (1.  a);  24,  Hermann  (Bull.  Soc.  Nat  Moscou,  xxxix.  67,  1866);  25.  Mailer  (1.  c); 
•26,  Blomstrand  (L  c.) ;  27,  Damour  (C.  R.,  xxviiL  353);  28,  A.  Nordenskiold  (Beskrifu.  FinL  Min., 
1855,40): 


=100  Wolkston. 

0*45,  Mg  0-22=  101-28  Schlieper 

/r.=  lo0-96  Rose. 

,  Mg  0-49=90-06  Hermann. 

0  48=99-24  Chandler. 

=99*86  Oesten. 

=99-92  Hunt. 

,  It  0*34,  Mg  0-42,  fi  0*16= 

100*19  a 

er.= 98*80  Rose. 

<r. =99-29  Rose. 

fr.=99*G7  Rose. 
0-2 1  =  100  93  Avdejef. 

=100*89  Jacobsoo. 

0-22=96-91  Chandler. 

0*30,  Mg  1-57=99-96  Warren. 

,  2r  0*28,  Mg  0-40,  A  035= 

lOO'll  B. 

,  Mg  0*14,  fl  0-40=99*55  BL 

=99-07  Miiller. 

— ,  Y  2*0,  U  0*50=100  Herm. 
0*75,  U  0-56=100*17  Bromeis. 
0*54,  U  0*54=100  Qesten. 
0*54=98*22  Oeston. 
0-39=99-83  Oesteo. 


Cb     *a 

•  • 

Sn 

W 

PQ 

Mn 

Cu 

1. 

(Donnocticut 

80 

15 

6 

2. 

Middletown 

78*83 

0-29 

16-66 

4-71 

0*07 

3. 

t( 

79-62 

0*47 

16-37 

4-44 

0-06 

4. 

(( 

78-22 

0-4 

0-26 

14-06 

5-63 

5. 

(i 

76-79 

0*60 

18-23 

3-14 

G. 

ti 

79-80 

056 

— — 

15-00 

4*50 

7. 

Haddam 

80-GO 

ir. 

1557 

3*25 

0-50 

8. 

i( 

51-53  28*55 

0*34 

0-7  C 

13-64 

4*55 

9. 

Bodenmais 

81*07 

0*45 

, 

14-30 

3-85 

0*13 

10. 

i( 

81-34 

0-19 

— 

13-89 

3-77 

010 

11. 

li 

79-G8 

0*12 

— — 

15-10 

4-65 

0*12 

1-i. 

(( 

80-64 

010 

_— . 

16-33 

4-65 

— .— 

l.'i. 

t( 

79-73 

0*10 

14-77 

4-77 

1-51 

14. 

(i 

75-02 

0*47 

0-39 

17  "22 

3*59 

15. 

It 

78-51 

0  03 

1*47 

15-77 

2*31 

^_ 

16. 

(( 

66-43  22-79 

0*58 

107 

15-82 

2*39 

17. 

(( 

48-87  80-58 

0*91 

15*70 

2-95 

IS. 

Tirschenreuth     78*6 

0-17 

15*1 

5-2 

19 

Ilmen  Mts. 

80*47 

— 

8*50 

6*03%2*44 

20. 

(( 

78-60 

12*76 

4-48»li3-0l 

21. 

(( 

7666 

0*42 



14-29 

[7*55] 

22. 

Greenland 

7604 

0-39 

16-91 

4*34 

23. 

it 

77-80 

017 

16*52 

4-95 

..—. 

Bib  orroKN  coutountis.  | 

Cb      tt        Sn       W       fe       Mn       fn      Ct 
21.  GrepnUnd    B-i-TB  a5'G4»    —     —     16-41     I'oO       —     — ,  Ag  C'Gfi  =  99-01  Hermaun. 

8i.  "  ETlatok    18T4        0-1G     ItilO     fi-!2       =  liW42  Uullor. 

2U,  "  77-07        0-73    U-13     11-33    3-lS       tr.,  Jtr  I  i-l  a,  %  0-2S,  Pb  0-1 2  3 

eu-92  B 

HSO     7-n      . =10041  Damour. 

1-0        13-2       6-S  ^lll2-;!Konleu8tiiuli 

*  llmtnlcaiUdurHuniuiiIi. 

Wollaatoo's  anulTgia  was  made  ou  four  gcaiae  o(  tlis  original  Bpcdmcn  in  tha  British  Uuseum, 
sent  out  lYom  COQUenticut  by  GoTamor  Winthrop  to  Sir  IIidb  SIohub. 

Psrr.,  otc. — Uka  tiintulito.  Tou  Kobell  Btntoa  tlmt  when  decomposied  by  fiiaioQ  with  cniistic 
potush,  oud  treated  vith  muriatic  and  Bulphurio  ocida,  it  ^ves,  ou  the  addition  of  ziuc,  a  blue 
color  muflimorelustiiigiban  with  tanlalito;  oud  theTUriotj  dianite,  whon  Bimilariy  treated,  gives, 
on  boiliug  with  tin-foil,  and  dilirtion  with  Its  Tolame  of  water,  u  sapphiro-bluo  lluid.  while,  with 
tantalitc  and  ordinary  cnlumbite,  the  metallic  acid  remdus  undisiolved.  The  varietf  tram  Had- 
dam,  CL,  is  partially  decomposed  when  the  powdered  uihienl  ia  eraporated  to  dryneea  with  con- 
ccntralvd  sulphuric  add,  its  oolor  is  rhnnged  to  white,  light  )cray,  or  yellow,  and  when  boiled 
wltli  muriatic  add  anil  n iota Itic  eiqc  it  giroaa  beautJAil  blue.  Tbc  rcuiBrksbly  pure  and  uualtervtt 
coluiubilo  Troiu  Arkaut-flord  in  Oreenlaod  Is  sIko  partintly  decompoaed  by  sulpburic  aoid,  oud  the 
prodiic-t  itives  the  roni-tiou  tost  wiUi  ziuc,  m  above. 

Oba.— OiKurs  at  Bnboustein,  Bavaria,  near  ZwicaeL  not  far  from  Bodenmaia.  in  granitd.  with 
iolite  and  raaguetilc;  at  Tirschnnrontli,  Bavuria;  at  T^unaioto,  in  Finland;  at  Ohanlt-loube,  near 
Limoges,  in  penDH[iu>  with  laatallla;  near  Miask,  in  tht  tlmen  Mta.,  with  Bimarsklte;  at  Hor- 
ntaDakilr,  nuar  Bji>ntkikr,  in  ^uland;  in  Qrceulund,  in  cryolite,  at  Evigtok,  in  brilliant  crystals ; 
di^seminnled  through  or  among  the  wolfraui  of  Auvergue,  and  detected  by  aeCing  with  aqua-re^a, 
n-Iiieh  diseoliea  the  wolTram  and  louven  uutouchod  &e  coluuibite  IPbipson,  Ohoui.  News,  IHST, 
16f);  nt  Uoiite  Video.  S.  A. 

In  the  United  t^tntea,  at  Haddani,  2  m.  from  the  vlUftge,  in  a  granite  vein,  aome  of  the  crystal? 
aeveral  pounds  in  weight ;  also  at  tlie  chry!ioberyl  locality,  but  not  now  aoi^eBsible :  aleo  at.  the 
iolite  lucalitj,  Uaddam;  near  Middletown,  iu  the  "feldspar  "  or  "chloa-slone  quarry,"  witli  alblta, 
dbimdaat  io  fine  orystals  Home  vciy  large ;  tigure  429  rcptcsontB  one  {  in.  lon^;  another,  de- 
eciiliedby  Professor  Jubnstoik  (Am.  -^Sci,  zxx.  HSf),  weighed,  before  it  was  broken,  14  ponnds; 
and  tlie  part  tlgured  about  0  In.  in  length  and  breadth,  weighed  S  Iba.  lii  nt. ;  it  exhibits  tlie  faces 
i-i.  i-l,  i-2,  I,  i4,  1-i;  atid  another  imperfiicl  piano,  which  appears  to  bo  l-i.  At  Obeaterileld, 
Uas3.,  aomo  fine  ci^slals,  associated  with  blue  and  green  Innrmalinps  and  beryl,  in  n  vein  of 
olbliic  gramle;  Acworth,  N,  H. ;  olso  Ik-vorly,  Miss.;  Northiidd,  Mn*n..  nitli  U.ryli  Plymoulli. 
N.  H.,  with  beryl;  Greeuliuld,  N.  Y.,  with  ulipysobiTj-L 

The  Connecticut  cryatals  are  ueuDi^y  rather  l^agile  from  partial  change;  while  tiiose  of  Green- 
laud  arc  very  tlriu  and  hard. 

The  occurrence  of  columbite  iu  America  was  Brat  made  known  by  Mr.  Ilatchett's  eiaminaiion 
of  a  specimen  atnt  by  Governor  Win  throp  to  Sir  Ilau!^  Sloaiie,  then  President  of  the  Boyai  Sodfty, 
which  was  labelled  as  found  at  Neatnengue.  Dr.  s.  L  Jliichill  stated  (Med.  Repoa.,  vol.  viii.)  thut 
it  was  taken  at  a  spring  at  New  London.  Conn.  No  locality  has  since  been  detected  at  that  pluco. 
But  the  rediscovery  of  it  at  Haddam,  first  published  by  Dr.  Torrey  (Am.  J.  Sd.,  iv.  52),  and  siune 
-  near  Middletown,  about  7  m.  distant,  has  led  to  the  belief  that  the  original  locality  waa  at  one  of 
these  plaoes,  which  are  almut  30  m.  W.  of  New  London. 

For  recent  papers  ou  crysl.  see  Itescl,,  Ann.  d.  U.,  V,  viil  305 ;  Schranf,  Ber.  Ak.  Wien,  iliv. 
44S,  1HU1 ;  Masketyne,  PliiL  Mag.,  IV.  ixv.  41.  The  irystuUographic  identity  nl  the  Americju 
mUierai  with  the  Bavarian  was  Hrst  shown  by  Dr.  J.  Torrey  (Ann,  Lye.  N.  Y.,  t,  sn,  1324). 

The  metal  of  columbite  was  named  cot umbinm  by  Hatchett  in  1802,  fl-om  Columbia,  a  name  of 
America,  whciicu  his  specimen  was  rceeived,  and  thus  came  the  name  aihiiiibile  given  by  Ju^ncsmi 
and  Thomson  (see  further  under  tantaiilo).  Rose,  after  investigating  the  metal  aud  its  compounds, 
named  it  aucw,  caUlng  it  tiiolii'im,  and  this  gave  rise  to  the  name  niobile.  Bakrite  is  from  the 
German  name  of  Bavaria.  TnrrfUt  Thomson,  named  after  Dr.  J.  Torrey,  is  the  ordinary  Middle, 
town  columbite;  and  Graiihuidile  Breith.,  is  that  f^om  Qrociiland;  both  names  originated  ])artly 
•n  ciroueous  views  of  the  crystals  of  the  minerals.  Dianilt  is  the  Bodentuais  columbite,  iu  whidi 
V.  Kobell  supposed  he  hod  discovered  the  acid  of  a  new  metal,  which  he  called  dtamnm. 

No  good  reason  has  been  (rircn  for  subs^tuting  niobium  for  colambiam ;  and  yet  moat  EngtUh 
chtmistj",  as  well  as  European,  have  thus  far  followed  Rose  in  rejecting  the  name  givou  by  tha 
English  discoverer.    The  rule  of  priority  demands  recoguitlon. 

47B.  TAPIOLITE.    Tapiolit  A.  K  Aortfe/HiioM,  (Efv.  Ak.  Stoekh.,  443,  18G3.    Tantalitc  (ft 
Sukula)  Arj^ie,  Act.  Soc  ScL  Fenn.,  vL  &U0,  1861. 


TAMTALATES,   COLTJMBATES.  51» 

Tetragonal.  0  A  l-i=14~°  T  ;  (i=0-6461.  lAl  in  Batno  pyramid 
123°  1',  over  base  Si"  53' ;  0  A  1=137°  34' ;  1  A  l-i^lSl"  30'.  Cleaviige 
iiulisCiiict. 

H.=6.  G.  =  7-35— 7-37,  Nord. ;  7'17— 7-36,  Ai-ppe.  Lustre  strong 
adamantine,  aj»proae!iiiig  metallic.     Color  pure  black. 


Oomp,— fc'tQ'=Tinilalicacid  83*1,  protoiyd  of  ir 
2,  NordenskhJd  (L  c.) : 


1)6-9  =  100.    Analyses:  l,Arppe(Lc); 


16-78=83  91  NMdonakiokL     Tr.  of  W  mtli  Sn 

Pyr.,  ate. — B.B.  bcplinres  Ilka  tantalite,  bat  ^von  no  readion  for  manganpso, 
Obs. — Occurs  uear  thp  Kulmala  farm,  in  the  village  of  Suhula,  in  tho  parish  or  Tammela,  Fin- 
land, in  while  pcgmaty to  granite,  with  berjr],  tourioaliae,  and  araeru^jiite. 
Named  from  au  ancient  Finnish  divinity. 

476.  HIBLBUTEI.    ^^elmit  A.  E.  Nardenskiotd,  Fogg,  cii  286,  18G0. 

Crystallization  iiidistintt.     Massive,  without  apparent  eleavi^c. 
II. =5.     G.  =  5'S2.     Lustre  me tallit;.     Color  ptwe  black.    Streak  grayish- 
black.     Fracture  gi-auular. 


Oomp. — A  Btanno-tan taints  ofii 

*a     Sn,  W   flu       tr 
62'i2     6-:i6     0-10    4-87 


1,  uranium,  and  yttria.    Analy bib  :  HordeiuklOM  (L  c.) : 

f-e      Mn      Ce        V      %      Ca       fl 

106    3  3^     l-o:     619    0  28    i-irt     3-2S=09-3T. 


Pyr.,  etc. — Tn  tlie  dosed  tube  decrepilatee  and  yields  water.  BJB.  iuftiBiblp,  but  turns  brown 
in  O.F.  With  salt  ot  phosphorus  eajiily  dissolved  to  a  bluish-green  glnSB.  With  borax  dissolves 
to  a  clear  glass,  which  remains  uDcbangud  ou  flaming;  With  soda  oa  charcoal  gives  metallic 
Bpargles  lNordci!8ki<Jld). 

Obi. — I'Voni  the  Kararfvet  mine,  near  Fabluo,  Sweden,  along  with  garnet,  pyriqihysBlito,  gado- 
linite,  asplialtum,  in  a  pegmatyte  gniulto. 

477,  YTTROTANTALrrE,    Tttrolantal  Ekibtrg,  Ak.  H.  Stockh.,  uia  SO,  1802.    Tantnta 
oiidu  yttrifoce  K,  Tr.,  1822.    Tttroilmenit  Uarvi-,  J.  pr.  Cb^  inviiL  lie,  lB4a 

(Hliorhombic.  /A  7=123°  10';  (7 A  2-7=103°  20' ;  a :  S :  c=2-0D3-ir :  1  : 
1-S+S2.     Observed  i)lanes :  0 ;  vertical, »'-»,  /,  i-2,  i-5, 
j'-S;  domes  1-1, 2-i.    ^>  A  l-i=131°  Sfi',*'-*  Al-i=138°     ■  *^ 

3+'.  i-lA/=118''  Sy,  *-tA»-a=137°  16',  i-iAi-i= 
lO.'t"  !)',  i-iAi-i,  ov.  i-i,=M°  32^,  i-iAi-5,  adj..=i 
lUt"  42',  i-7  A  »-3=159°  43'.  Crystals  often  tabular 
parallel  to  i-i.     Also  massive  ;  amorphous. 

IL=5— 5'5.      G.=5'4— 59.      Liretre  submctallic 
to  vitreous  and  greasy.     Color  black,  brown,  brown- 
'  -yellow,  striiw-yellow.      Streak  gray  to  colorli 


Opariiie  to  sub  translucent.     Fracture  email  conehoi-      1 
Jill 


dill  to  granular. 


Tttorby. 
Perota;  T-0»,H«* 


Tar.— 1.  The  Woot  jttrotantalite,  of  Titerby,  la  iron-blade,  aob- 
mctiillip  ill  luHtre,  and  has  O.=0-39S,  Berz. ;  S'67,  Peretz;  alter  ignlti 
densltiold.     Uften  In  ci^stals. 

2.  T1)0 'y/'uwofYtterbj- is  amorphous  or  indistinctly  crystalliied.  and  has  G.=SS82,Ek»beig; 
&'4-'>8.  Chniidk-r ;  alter  ignition,  ti'40,  Peretz;  G-845,  Chandler.  3.  Ihe  yellovi  fhnn  Kunftel 
has  G.=S-64ii,  Cliydenius.    This  variety  coDtoius  much  uranium. 


3'H4 

s-n 

6-10 

aras 

o-sa 

lO'Sft 

520  oxToiis  cffMPorsDa. 

Bennuun  calls  tlis  iniuerul  of  aaol.  i,  6,  7,  yUrolanlaUle,  and  tLat  of  his  own  aaalyam  j/Un*lm^ 

Comp. — TaotnUte  of  yttria  and  lime,  or  yttria,  Ume,  and  Iron,  with  Nrme  pratoiyd  or  uranium; 
(V.fe,  t'a,  C)'°Ta"=,ify  :  t'a  r  f'e  if'  =  tt:  2:1:  1,  Tanlnlio  add  62-0,  yttriaaa-fi,  lime  6-2,  profr 
Qiyd  of  iroa  3-4,  proL  uraniuD)  63  =  100.  Aualyaea :  1-1,  Benelius  (Afhandl.,  iv.  2ijH,  271, 
Schw.  J.,  xvi.  4S1);  e.  PckU  iFogg.,  lixii.  leBj;  &A.  aumt^  Willi  iSG  fi,  tlie  aitMin  loss  bf 
ipiitioo  iKamm.  Ufn.  Ck,  40a);  6,  Giandler (Inaug.  Disaert);  1,  Pot7ka(Innug.  Dissert.);  S, 
NonlGcakiiild  (Fogg.,  cii  £80);  0,  J^  J.  ChjdeDiua  (,ib.,  284);  lu-12,  Uemimm  (Bull  boc  Nat. 
Mosc.,  mviii.  368) : 

ta     W         Rn         0      Y  Pe    Sig    Ca    Cu     H 

1.  Ttterby,  vri/ow      60-12  r04      8G-62  29-78Pol'18   — 0-50   —   — =BB22Bpra. 

2.  "         "       en-ao  m5    "  a-aa  ibku  "  2-72  —  s-in  —  — =sb-s9  Ben. 

8.  ''         blai-Jc        fiT-00  8-aO      "0-611  21)26   "  3-Bii    (i"-;5 =06-75  Ben. 

4.  ■•         ftf./i..6fc    Bl-ea  S'5B      '■  Ml   3a-6a  ■*  0-S6    3-2fl =37'SQ  Befa. 

B'ia  1  40  7-sa  0-4(1  — =]oo  oe  per. 

6-96  1-3S  7-18  0-40  4-8«=10o-OT  Per. 

1-82  0-16  4TB  0-68  fi  00  =  101)  CliBodL 

0  77  0-19  3'«0  0-43  4-1 1  =B0  «"  Pot. 

8B0    *-j7  (T  B-68=100tltiN. 

3  KO-48       3-27    2-/7  0-37  4-83=9w-12  Chji 

%'    Cb"      ti     th    0        t    lCe,La,I)i)   ta    Jlh    Mg    Ca     fl  . 

10.  Tttorby        CVMS        1-fiO   S-B4  19'74       fr.  S-06  I'OO   2-ii8  1-Ce=10i-Ol  H. 

11.  '■  67'81        fi'UO   1S7  iS-aO      8-27       llfUl  O'Xa U-50  =10.i-6lt  U. 

la.       "       Hi-'iy  2a-8n  a-w)  i'wa  aui  aroa     2-48     iiin  uai:  O'sn ^ss-st  n. 

*  Hennnnii'i  tlinmla  uld.  ^  Nlubum  acjd  iif  [UmuuiD. 

BlomatTBiid  tiaa  fcuntl  IB  p.  o.  of  ooliimbio  acid  in  the  yellow  ytlrotadtalito ;  he  ivganla  Hpi* 
nun's  llmcmic  acid  as  hnvliie  no  «x1h1«ii(c.  Msritpioc  conflnns  Uiis  HUtumcnt.  aud  has  shown 
Umcnlc  add  (Q.  U'8)  to  b«  mlunibu!  add  mixed  with  titanic  aciti,  while  his  "  niobiu  "  udd  (0.=a) 
<mitai)iad  taotalic  arid.     In  anah  I,  3.  4'64  p.  e.  of  Q  wero  fouud,  and  ia  3,  a'i'A. 

PyTiSto. — Id  the  cloaad  lube  yields  water,  ths  black  varieties  turn  yellow.  Oo  intCDM  lo- 
tion both  Tarietioii  become  white  and  give  00"  tmoi-a  of  auoriiie.  EU.'  infuBible.  With  salt  of 
phoaphorus  disiolvea  with  nt  Brat  a  ><eparatiou  of  a  white  Blcclelon  of  tanUOic  adid,  whidi  with  m 
strong  hent  ia  ulso  dlasolvcd  ;  Ibo  black  variety  ftvm  Yttcrby  gives  a  Klaas  faintly  tinted  rost-red 
froii!  Ilie  pj-CBtUL'c  of  tun^Iie  ai'id:  the  dark  8»ii  yellow  vurietiL'B  pvn  a  faint  grevu  bn'iid  ou 
cooling,  due  lo  the  prcaince  "f  uranium.  The  mineral  from  Finbo  and  Kararfcet  givL'a  an  iron 
alaaa.  ^\'ith  soda  roacta  for  maDgauese.  With  soda  and  borax  on  charcoal  gives  truces  of  meial- 
Itc  tin  (Berzi'liua).  Not  dcraniposcd  by  acids.  De<»m])osod  ou  fnaion  with  bisuliihnle  of  pot-ish, 
and  .when  the  product  ia  boiled  with  muriatic  acid  metallic  sine  gives  a  pale  bluo  color  to  tlie  aolu- 
tiou  which  aoon  fades. 

Obs. — Occurs  in  Sweden  at  Ytterby,  near  Vnsholm,  in  red  feldspar ;  at  the  Kararfvot  mine, 
and  at  Kiubo  and  Broddbo.  near  Faliluu,  itiibcddod  in  quartz  and  albite,  associutcd  with  garnet, 
mica,  and  pyropbyaalile. 

On  crypl.  see  A.  E.  NordcnskiOld,  (Efv.  Ak.  Slockh.,  18C0,  28,  dted  in  Pogg.,  ciL  2»0,  and  .1, 
pr.  Ch., 'liui.  19H. 

The  nane  ytiiolanlaliU  alludes  to  the  composition.  YUroilnteniU  was  given  to  a  variety  by 
Hermnun  upon  the  discovery  in  it  ot  his  supposed  new  metal  ilnicolum. 

478.  SAMARBKITE.  Ursnotantal  If.  Rose,  Pogg.,  ilviii.  5jO,  1H;19.  Snmarskit  //  Rose. 
Pork-,  liii-  157,  1847.  Uranoniobif^.  Rose,  Pogg.,  kii.  166,  1817.  Yttroilmenit  Jierm., 
xlii.  120.  1817,  J.  pr.  Ch.,  iliv.  216,  1843. 

Orthorliombic.  Angle  of  pnsm  ?-2,  135°  to  136°  (wlieiite  I A  1=100° 
40'  to  101"^  40',  near  tliat  of  coluiiibite).     Usuallv  in  flattened  grains, 

H.  =  5-5— 6.  G.=5-GU— 5-75;  5-45— 5-69,  iJortli  Cf.rolina.  Lustre  of 
eiirtJit'e  of  fracture  &liiiiing  and  siibmetallic.  Color  velvet  black.  Streak 
dark  reddieb-brown.     Opaque,     Fracture  siibeoiiclioidal. 


TANTALATE8,    COLUMBATES.  521 

« 

Cb     W      U(C?)    fe         ^      Mg  Ca,  ^In 

1.  Miask  56-38         UlC     15-43       916     O'SO     0-92 =96*84  Peretz. 

2.  ♦*  56-00         lG-70  15-90  1104  075     102=101  41  Peretz. 

3.  '*  55-91  1677  15-94  8-86  0-75     1-88=09*G1  Peretz. 

4.  "  55-10  0-48     19-22  15*05  4-91  0*26     l-Oo,  Sn  0-26,  Cu  0-07 =9685  Chandler 

5.  "  66*36      ^16-63  8-87  13-29  0*50, Ce,  La 2*85,  Mn  1-20, igu.  0-33=10u03  H. 

6.  N.  Carolina  54-81  "17-03     14*07     11-11,  Ce,  La  «-95,  ign.  0-24=101-21  Hunt. 

Later  Finkener  and  Stephans  have  obtained  from  the  ^liask  mineral  (H.  Rose  in  Verb.  Min. 
St.  Pet,  1863,  13): 

Cb       W        ^       Zr      §n      Th       f^e      Mn      Cu     Ce        T^       Mg     Oa      11 

47*47     1-36    11-60    4*35    05       6-05    11-02    0-96     0-25     3-31     12-61    014    0-73    0-45=100-55 
60*17  11-08    4-25    0-63     5-55    10-55    1-60      15-90  0*04    0-64    0-40=100-82. 

Giving  for  the  0.  ratio  between  the  Gb  [-fW]  and  the  other  ingredients  9-49  : 9-65=1  :  1, 

whence  the  general  formula  (R*,  3K,  fe?)*  Cb*. 

Pyr.,  etc. — In  the  closed  tube  decrepitates,  glows  like  gadoliuite,  cracks  oi>en,  and  turns 
black,  and  is  of  diminished  density.  B.B.  fuses  on  the  edges  to  a  black  glass.  With  borax  in 
OF.  gives  a  yellowish-green  to  red  bead,  in  R.F.  a  yellow  to  greenish-black,  which  on  tiaming 
becomes  opaque  and  yellowish-brown.  With  salt  of  phosphorus  in  both  flames  an  emerald- 
green  bead.  With  soda  yields  a  manganese  reaction.  Decomposed  on  fusion  with  bisulphate 
of  potash,  yielding  a  yellow  mass  which  on  treatment  with  dilute  muriatic  acid  separates  white 
timtjilic  aciil,  and  ou  boiling  with  metalUc  zinc  gives  a  fine  blue  color.  Samarskite  in  powder  is 
also  sufRciently  decomposed  ou  boiling  with  concentrated  sulphuric  acid  to  give  the  blue  reduo- 
tion  test  wlien  the  acid  fluid  is  treated  with  metallic  zinc  or  tin. 

Obs. — Uranotautalite  occurs  in  reddish-brown  feldspar,  with  crystallized  aeschyiiite,  in  the 
Ilnicn  mountains,  near  Miask  in  the  UraL  The  largest  pieces  met  with  were  of  the  size  of 
hazel-nuts. 

If  the  occurring  prism  of  Samarskite  is  i-3  instead  of  i-2  (as  in  meng^te),  then  /A  /becomes 
100    57'  to  102    20'. 

Named  after  the  Russian,  v.  Samarski 

479.  Z2UZZ2NITZ2.    Euxenit  Scheerer,  Pogg.,  L  149,  1840,  Izxil  666. 

Orthorhombic.  Form  a  rectangular  prism  (i-z,  i-T)  with  lateral  edges 
replaced  by  /,  aiid  a  pyramid  at  summit,  also  with  a  macrodome  7/1-1. 
/A  7=120°,  i-l  A  m-I=154°  30',  i-i  A  pyramid =107°,  Dahl ;  /A  /=120°?, 
?-i  A  772^7=153°,  i-l  A  m-i=  124:° J  i-l  A  pyr.  =  136°,  Greg;  prism  of  141°, 
macrodome  of  59°  15',  Breith.     Cleavage  none.     Commonly  massive. 

II.=G-5.  G.=4*G0,  Jolster,  Seheerer;  4'73--4'76,  Tvedenstrand,  id. ; 
4-l)4-4-99,  ib.,  Breitli.  ;  4-89-4-99,  Alve,  Forbes ;  4*96,  Chydenius. 
Lustre  brilliant,  metallic- vitreous,  or  somewhat  greasy.  Color  brownish- 
black  ;  in  thin  splinters  a  reddish-brown  translucenee  lighter  than  the 
streak.  Streak-powder  yellowish  to  reddish-brown.  Fracture  subcon- 
clioidal. 

.^  Comp. — A  columbo-tantalate,  containing  titanic  acid,  yttrium,  and  uranium.  0.  ratio  for  1ft,  Ifi, 
rb-i-Ta=  (from  mean  of  anal.  H,  4)  8:6:7;  and  if  the  titanic  is  basic,  the  ratio  for  the  bases  and 
Cb  +  Ta  is  2  :  1,  which  would  give  the  formula  (R«,ti)*(Ob,  ta).  If  Ti  is  acid,  the  ratio  is  8  :  13. 
Hermann  makes  it  isomorphous  and  similar  in  formula  with  seschynite.  Analyses :  1,  2,  Seheerer 
;l.  c.);  3,  Forljc«  it  Dahl  (Ed.  N.  Phil.  J.,  II.  L  62);  4,  Strecker  (J.  pr.  Ch.,  Ixiv.  384);  5,  Chy- 
denius (Bull.  Soc  Ch.,  vi.  434,  1866)  : 

XI     tJ     ^e     Oe    La     t     iig    Oa     tL 

6-34   218  0-96  26-09  0  29  2*47  397  Seheerer. 

7-58  2M>0       2-91       28-97 4-04=99-74  Seheerer. 

512  5-22  1-98  3-31    29*36  0*19  1*37  2-88=100-37  F.  &  D. 


Cb/fa     Hi 

1. 

J.aster             49-66     7-94 

2. 

Tvedenstrand        53*64 

3. 

Alvo                  38oS  14-36 

4. 

Tronioen          37-16  16-26 

6. 

Arendal                 5428 

8-45  3-03  26-46  6*25  2-68=100-39  Strecker. 

fhe-iB      84-58 2-60=97-74  Chydeniua 
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OXYGEN   COMl-nryDB. 


Tbe  JiiUtcr  euxEnite  oonUins  the  inoift  titanic  acid ;  jel  Sohc^rer  does  not  doiibt  Ibe  Identfq 
of  tho  two  Diinerala. 

CbydoDJUB  has  ehown  timt  the  minora]  contsiiin  tliorii,  xi^d  onl^  tmiva  of  oiyd  of  oeriuoi. 
MarijfuBc  (Bib.  Uniff,,  xrv.  2w,  1  »(ii!)  found  5S'2a  of  metallic  acid,  coiigisting  of  ubou't  32o  p.  c.  of 
Cb  and  29-;  of  titanic,  tbe  ratio  of  tho  tiro  being  stated  at  ■im  :  2ix. 

Pyr.,  etc — B^.  infusible.  Disaolvea  iu  bnrsi  und  salt  of  pbospkorus.  girinp:  a  7r11o»'  brad 
wtiU«  bot;  with  snic  of  pboiphonis  abovrs  s  veilotrish-green  (urBnium  reaction  I  on  fnoling,  Ifeuf^ 
flcienlly  saturated  (Scbeererj.  When  dcf omposed  \iy  fusion  witii  cimadc  potash,  »od  subaoquently 
treiltod  with  waUir,  and  (hli  solutiou  nentrnllKd  with  niuridtio  acid,  it  ginf  a  precipitate,  which, 
boiled  with  conceotTBted  tnuriutio  ucid  and  tin-foil  jCivM  d  clear  B»p[jiiiv-blu«  fluid,  wliivh  cban^s 
to  au  oliva-green,  eud  Qnsllj'  bleiohei.  If  the  resiSiie  of  the  fuaion  after  leaeliinu  is  treittwi  with 
nniriBtu!  add  and  boiled  with  tin-lbil,  it  yi&Ids  on  dilution  ■  pale  rose-rod  color  (r.  Kobell), 
The  mineral  ii  «ulGcicntlj  attaciied,  an  evaporation  with  sulphuric  acid,  to  give  a  whitiab  residue, 
whld),  treated  with  melnllic  zinc  or  tin,  aObrds  iho  characteriaCic  blue  mductiou  test 

Oba. — Occurs  at  Julsler  in  Korn-ay,  imbedded  in  feldspar  sod  aometiines  in  scaly  mini,  the 
lai^est  crystuls  i  ia.  long  and  {  in.  wide,  but  usiuiily  much  aniallcr ;  also  noar  Tvedonatrand ;  at 
Alve,  island  of  Tromoen,  near  Arendal;  at  M6ret]ar,  Dear  NasliUeD. 

Named  by  Schcerer  f/om  iufu«i,  a  siiwigar,  iu  aUuslon  to  the  rariQr  of  its  occurrence. 

480.  SBOHTNTTB.    ^^schynlt  flerz.,  Jahresb.,  ii.  ISG,  1BS3. 

Oi-thorhombic.    /A  7=91°  5U\  O  A  1-5=145°  18'.  Kokscliarof ;  a-.h-.c 

=0'C9244  :  1  :  1'0279.    Oliser\'u<l  planes:  t^  (not  common);  vertical, «-2, /, 

«-T;  bracliydoiiiu,  2-J;  octulicdral,  1-S.  Crystals  usually  loDg 

*""  prismatic  and  stnatod.     Cleavaice :  i-%  in  traces,  or  none ; 

none  observable  according  to  Kokscharot'. 


\ 


i-s  A  »-a=128''  6' 

i-2Aw=115  57 
/Ai-j=13413i 
2-i  A  2-T,  toi),=73  10 


2-1  A  M=143°  25' 
l-SAl-S,  adj.,=136  56i 
t-3  A  1-2=146  60 
2-iAl-s=12S16 


H.=5-6.  G.=4-9-5-14;  5-118,  Miask,  Kokscharof. 
Lustre  tfulnnetallic — resinons,  nearly  dull.  Color  nearly 
black,  inclining  to  brownifih-yellow  ^dlen  tran  sin  cent. 
Streak  gray,  or  yellow isli-browni,  almost  black.  Subtraua- 
lucent — ojmque.     Fracture  small  siibcoiicboidal. 

Comp.^I>(mblfiiL  The  mineral  described  by  Berzelius  and  analyzed  by 
IliirtwuU  diHers  nwifii  in  the  pyro^^oslic  and  other  charaiiicrs  f^iven  [him 
that  Irora  the  same  locality  investigated  by  Ilermonn,  and  the  identity  of  tho 
lin.  Scheerer  found  no  zirconia.  Analyses :  1,  Hartwnll  (Pogg.,  ivii.  4as, 
Jahreah.,  ii.  1S5(;  2-4,  Hermann  (J.  pr.  Ch.,  jiii.  8'.l,  iiivii.  IHi.  L  nn,  iiviii.  B7|;  5,  id.  (BulL 
Soc.  Not  Moscovi,  iiiviiL  472,  J.  pr.  Cb.,  leii.  ii8S| ;  6,  Id.  (Bull.  Sot  Kat.  Moscou,  uiii.  65, 
18GG): 

ta.^h     f\         Zr      Sn      th      te     ge        Ce       U       Y        Ca        B 

1.      eS-O       201)     OS    15-0      a-8       ,Fe9-fl=97-9H. 

2.  3H-39     ll!i4f  n.M 1765    248      1-78      9:15     240      I'66  =  HJ1-I).-.  llerrn. 

3.  S5'05      in-ri6?  17'68 4-32    15-59    11-13      4-62    l-fifi  =  100-Sl  Ilcmi. 

4.  33-2"    25-BO 6-45  23-20    612      S-i!2      l-i;8    )-2ll=10ll-SJ  Herm. 


8a-.1i 


1  r.05 


bMadcSOlSllmt 


—  22-57 
Ic  add  |iId>  S 


5-30     l?iO 

4-:i0     2-1 G 

Bn«iiKld)pl.is8 


1-70^ 


llemiaiin'H  analyses  afford  for  the  0.  : 
him,  or  I3D  :  S-2  for  bases-hti,  aQdCb  + 

Pyr,,  etc. — In  the  open  tube  yields  ' 
up  and  chnngea  its  color  from  black  to  o 


itio  of  bases,  Ti,  Cb+fa 7-9  ;  G 0  :  82,  as  deduced  by 
a.     His  ilmenic  acid  is  made  inntulio  and  oohimbio. 
Hter  and  traces  of  fiuorino.     B.C.  in  the  fonv|>s  swells 
rusty  brown.     In  borax  dissolves  easily  in  O.K.,  givicg 
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a  yellow  bead  while  hot  and  on  cooling  becomes  colorless ;  in  R.F.  with  tin  gives  a  blood-rod 
bead.  More  difficultly  soluble  in  salt  of  phosphorus;  with  a  small  amount  of  the  asHay  gives  a 
colorless  bead,  while  with  a  larger  quantity  there  separates  a  white  substance  which  clouds  the 
bead ;  in  R.F.,  with  tin  on  charcoal,  yields  an  amethystine  glass  (Berzclius).  Decomposed  on 
fusion  with  potash;  yields  rcactionc  similar  to  those  mentioned  under  euxenite  (v.  Kobefl).  It  is 
also  sufficiently  decomposed  by  sulphuric  acid  to  show  the  reduction  test  with  zinc. 

Obs. — From  Miask  in  the  Ilmen  Mts.,  in  feldspar  with  mica  and  zircon ;  also  with  eiiOlase  in 
the  gold  sands  of  "Kaufmann's  Bakakin,"  in  the  Orenburg  District,  Southern  Ural. 

Named  from  a'lTyvtrf,  ahaine^  by  Berzelius,  in  allusion  to  the  inability  of  chemical  science,  at  the 
time  of  its  discovery,  to  separate  the  two  unlike  substances,  titanic  acid  and  zirconia. 

On  crvst,  see  Brooke,  Phil.  Mag.,  x.  188  ;  Rose,  Reis.  Ural.,  ii,  70;  Descloizeaux.  Ann.  d.  M. 
IV  ii.  :U9;  Kokscharof,  Min.  Russl.,  iii.  384,  iv.  53,  100.  Rose  made  t-2  A  i-2  =  127^  19',  and 
*l'i  A  2-1=73*'  44',  which  he  says  are  approximations  only,  the  faces  being  rough.  Fig.  433  is  by 
Rose. 


481.  POLTORASB.    Polykras  Schecrer,  Pogg.,  Ixil  430,  1844. 

Ortliorhombic.     I A  7=95%  0  A  l-z=134^  15' ;  a:h: 
c=  1*02655  :  1  :  1*0913.   Observed  planes  as  iii  the  figure. 
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0  A  2-1=118°  0' 
6^  A  1=125  41i 
O  A  1-3=139  59 
1-3  A  1-3,  mac., =96  40 
1-3  A  1-3,  brach.,=152 


1  A  1,  mac.,=112°  32' 
1  A  1,  brach.,=106  24 

i-3  A  i-8,  ov.  i-i,  =  140 

i-i  A  i-3=160 

2-1  A  t-i=152 


Crystals  thin  linear.     Cleavage  none. 

ll.=5-5.  G.=5'09— 5'12.  Lustre  bright.  Color  black ; 
in  si)linters  brownish.  Streak  grayish-brown.  Fracture 
conehoidal. 

Comp. — According  to  Scheerer,  contains  columbic  acid,  oxyd  Of  uranium,  titanic  acid,  zirconia, 
oxyd  of  iron,  yttria,  and  protoxyd  of  cerium,  with  a  little  fdumina.  and  traces  of  lime  and  magnesia. 

Pyr.,  etc. — In  the  closed  tube  decrepitates,  and  gives  traces  of  water.  B.B.  in  the  forceps 
glows,  and  turns  to  a  light  grayish-brown  color,  but  is  infusible.  Soluble  in  borax,  giving  in 
O.F.  a  clear  yellow  bead,  which  in  R.F.  with  tin  turns  brown.  In  salt  of  phosphorus  gives  a 
clear  yellow  glass,  which  on  cooling  is  greenish  ;  in  R.F.  the  color  becomes  darker.  With  soda  no 
reaction  for  manganese,  and  on  charcoal  no  metallic  particles.  Decomposed  by  evanoration  with 
concentrated  sulphuric  acid ;  the  product,  treated  with  muriatic  add,  gives  on  boilmg  with  me- 
tallic zinc  or  tin  a  deep  azure-blue  solution,  which  does  not  fade.  The  dilute  solution  gives  a 
deep  orange  to  turmeric  paper  (zirconia). 

Obs. — From  Hitteroe,  Norway,  in  granite  with  gadolinite  and  orthite;  crystals  i  to  1^  in.  long; 
also  near  Dresden. 

Named  fron)  r  .Aw;,  many,  and  Kpaoi^,  mixture, 

N.  B.  M oiler  makes  the  so-called  polycrase  of  Brevig  certainly,  and  that  of  Hitteroe  probably, 
identical  with  polymignite  (J.  pr.  Ch.,  Ixix.  318).  Scheerer  mentions  a  prism  of  93"  32'  (B.  H. 
Ztg.,  x\iL  22j,  and  Breithaupt  one  of  59'  and  121°. 

482.  POLYMiaNITi].    Barzdius,  Ak.  H.  Stockh.,  388,  1824 

Ortliorhombic.     /A  7=91°  44',  0  A  1-1=144°  435 

3' ;  «  :  J  :  c?=0-7252  : 1 : 1-0308.  Observed  planes : 
0 ;  1-i,  2-i,  4-i,  i-i ;  2-2. 

0  A  1-1=144°  53'        2-2  A  2-2,  mac.,=136°  28' 

2-2  A  2-2,  brach.,=99  14 
2-2  A  2-2,  bas.,=116  22 
l-I  A  1-z,  ov.  (9,=109  46 
i-iAl-i=125  7 


6^  A  2-1=125  15 
6^  A  2-2=121  49 
i-i  A  4-1=160  26 
i-I  A  2-2=111  46 


I 


684  OXYGEN   COMTOrKDS. 

Cleavage:  t-S  and  0  in  trncos.     Crystals  geuerally  elciider  and  thin,  and' 
striated  longitudinally. 

H.=6-5.  G.=+-77— ti-S5.  Lustre  BxilimetiUlic  but  brilliant.  Color 
blii(;k.  Streak  dark  bro^vn.  Opaque.  Fracture  perfect  concboidal,  jire- 
eeuting,  like  the  surface,  a  brilliancy  almost  metallic. 


tua'so  iir)4-u   Fe  ia-20   Cbvso   Hd  2-70   Ses-00   y  ii-ao=BG04, 

with  a  trace  of  potssb,  msgncsia,  sil'ca,  and  oiyd  of  Uu.  Tlio  blowpipe  rc-aoliona  indicate  tlie 
probable  prGSL-nco  alao  o%colMmi«  or  lanlofii;  ncii  as  su  e.nsoQtiHl  constinienl  (Brush  I. 

Fyi^  eto. — B.B.  inAwihle,  and  UQchunged  ia  color.  With  borax  difisolves  readQ^,  girin);  on 
Iron  bond;  witli  more  of  lliB  aswy  booomcB  brownish-yellow  on  flBming,  and  opaque  oq  cooling; 
witii  tin  in  B.F.  turns  reddish -yellow.  With  salt  of  phospbonis  uot  easily  acted  upon,  gii-ea  a 
redditib  ting^'  in  R.P..  which  is  UDcl^oDged  by  tin.  With  eoda  shows  trnces  of  mangaaeHe  (Ber- 
aelius).  The  powdered  Frericritltsvarii  mineral,  beal*Mi  wilh  ooiitentrated  sulphuric  ndd,  gives 
a  whidab  residue,  wbicli,  treated  wilb  murinlic  ndd  aiid  Uo-foil.  givuB  a  boaiitiriil  azure-blue  color, 
Indicating,  as  under  polycrase,  the  preecoco  of  some  other  uiolallic  acid  Id  additiou  to  titanic, 
which  of  itself  gtvea  ODly  a  violet  color.  The  dilute  acid  solution  gives  with  turmeric  paper  the 
omnge  color  characteristic  of  Eircouia. 

Obi. — Occurs  at  Fredericks varn  io  Norway,  imbedded  in  feldspar  and  ziroon-syemto.  Its  crys- 
tals aometiiiios  eioeed  ua  inch  in  iGQetli.     Reported  by  Sbepurd  bh  occurring  at  Beverly,  Mass. 

483.  FBRanSOHITE.    midinger,  Ed.  PbiL  Trans,,  z.  Hi,  1S26. 

430.  Tetragonal,  liemiLedral.      0  A  l-i=]24°  20  ;  a= 

]'464.  Observed  planes  as  in  the  anne.\ed  fifjure. 
0  A  1  =  115°  iti',  X  A  1=100°  54',  and  12S°  2S',  3-J  A 
3-3=91°  59',  i-i  A  3-1=169°  17'.  Cleavage  :  1,  in 
distinct  traces. 

H.=5o-6.  G.=5-S38,  Allan;  5-800,  Tunier. 
Lustre  externally  dull,  on  the  fracture  brilliantly 
vitreous  and  Bubmetallic.  Color  brownish -black  ;  in 
thill  scales  pale  liver-brown.  Streak  pale  brown. 
Subtranslucent — opaque.  Fracture  imperfect  con- 
choid al. 

Oomp.,  Var.— Vuries  much  in  pompoailion,  according  lo  liie  annl- 
yses,  like  other  columbium  mioerals,  and  probaljiy  as  a  result  of  aller- 
■tioQ.    The  descriplion  above  given  is  from  {!)  the  Greenland  fergusonito. 

2.  A.  mineral  ffoin  Yae>by,  according  to  Nordeoskiold,  ia  very  similar  iu  its  hemiliedral  crystal- 
lizatiou  and  form,  but  cootains  6  p.  c.  of  water  (anaL  it,  4) ;  as  pyrorhlorc  is  sometimes  liydroiis. 
tbia  peculiarity  may  be  one  of  liie  effects  of  alteration.  It  has  au  imperfect  basal  cleavage ;  a  vil- 
reouB  to  greasy  lustre ;  a  dark  brown  color ;  ir.=4'5;  G.=4-8!i;  and  is  feebly  subtrausluccnL 

3.  Tyritt  Forbes  (Ed.  N.  Phil.  J.,  i.  67,  IBiii,  and  Phil.  Mag.,  IV.  liii.  01)  occurs  in  s^wao 
pyramidal  crystals  like  tliose  of  ferguBonite,  and  sometimes  2  inolics  long,  willi  occnsiomdly,  ac- 
cording to  Kenngott  plaucs  corresponding  U>  0.  1,  3,  i,  and  hemiliedral;  but  witli  the  faces 
too  uneven  for  eiact  measurement  11  bas  one  cleavage  distinct,  and  traces  of  Iwo  oHicra  ;  color 
brown  is!  L- black :  Il.=6*5i  G.=5-I3  — 6-5(i,  Forbes;  5fl5j.  Keuugott.  It  contains  w:itcr,  but 
approaches  fei^soaite  in  compoaition  (anal.  E>,  G).  It  is  from  Hampeniyr  and  Utlii',  near 
Arendal.  Nonvay,  and  the  crystals  often  stand  on  plates  of  black  mica. 

4.  A  mineral  from  the  Norweirian  locality  of  tyritc,  and  supposed  to  be  that  species  I  the  speci- 
men having  been  sent  as  such  from  Krauta  to  II.  Rose),  has  been  analyzed  uitb  slill  diOt-rtnt 
results  by  J.  I'otyka  iPt^g-,  cvii.  G90),  lie  Qnding  in  it  7  p.  c.  of  pntasli  lunal.  7).  It  viaa  an 
irregular  mass  imbedded  in  reddish  feldspar,  bad  no  cleavage,  a  submetallic  lustre,  a  bhiok  color, 
reddish-brown  at  the  edges  in  thin  Rpliut«rs,  a  reddish-brow-a  streaV,  and  II. =4,  (l.=5'l-i4. 

This  last  mineral,  tbe  Xjnte,  the  Yttctby  mineral,  and  fergusonite,  may  be  four  d'stiuct  species, 
but  it  does  not  appear  prabable. 
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5.  Bra^iie  of  Forbes  and  Dahl,  from  Ilelle,  Narcstci,  Alve,  and  Askoro,  Norway,  has  been  re- 
ferrei  to  fergiisonite  by  J.  A-  Michaolson  (J.  pr.  Ch,  xc.  108).  F.  k  D.  describe  the  mineral  as 
tetragonal,  with  n.= 6— 65:  G.  =  513— 5:50;  color  brown :  streak  yellowish-brown ;  lustre  sub- 
metallic;  thin  splinters  translucent;  and  as  losing  water  when  heated;  but  infusible  B.B.,  and 
becoming  yellow;  and  as  affording,  with  salt  of  phosphorus,  a  skeleton  of  silica ;  characters  which 
suggest  a  relation  to  hydrous  or  altered  zircon,  where  it  is  placed  on  p.  276.  Michaelson's  min- 
eral is  grayish-brown,  has  H.=4'5,  G.=5  40,  and  contains  no  silica  (anal.  8). 

Aualvses:  1,  Ilartwall  (Ak.  II.  Stockh,  h.T,  1828);  2.  Weber  (Pogg.,  cvii.  190);  3,  Nordens- 
kii)ld  (J.  pr.  Ch.,  Ixxxi.  200);  4,  Berzelius  (Afh.  i.  Fys.,  etc.,  iv.  261).  TyrUe:  5,  6,  D.  Forbee 
(L  c);  7,  Potyka  (Pogg.,  cviL  590);  8,  Michaelson  (I.  c): 

Cb      W     Sn     It     ^\      Y        Ce    ta     U     te     Ca     fl 

1.  Greenland  47-75    1-00  3*02   4r9l     4*68 095  0*31 =99-«2  H. 

2.  "  48-84    0-35  6-9:J    3861     3*05 035  1*33 =9946  W. 

8.  Ytterby  4633        2-85 3980 1-12  0-70  3*15  6-44=100-39  N. 

4.  *'  48-86        2-44 36*31 101  0*47  807  5-71  =  97-87  B 

5.  Ilampomyr,  ryr.44-90        ir.    5*66  2972     5  35 303  6:2<x  081  452  =  100*25  F. 

6.  Ilelle,  "    44-48 ir.    278  3  55  27-83     5*63  147  5  99  2*11   1*68  4-66=10018  F. 

7.  Norway,  "    43*49  1*35  0*09  0*80   31*90     308 4*12  1*12  1*95  3-71,  K  7-23,  l>b 

0-41,  Cu  0-35=100-2o  Pot. 

8.  HeUo,  Brc^itef    48-10 1*45 32-71<e7*43 495  1*37  1*82  103,  Mn  0-11. 

Mg  0*39,  I>b  009,  Mich. 

"Weber's  analysis  gives  for  the  0.  ratio  of  protoxyds,  zirconia  and  tin-oxyd,  and  columbic  acid, 
4*5  :  1  :  5;  and,  if  the  zirconia  is  basic,  for  bases  and  acid  nearly  1  :  !=(&*,  ft)* Ob'.  The 
Ytterby  mineral  also  affords  very  closely  the  ratio  1:1;  tyrite  about  9:11;  Potyka's  mineral 
9  :  9 A,  or  very  nearly  1:1.  Whence  all,  the  water  disregarded,  may  perhaps  come  under  the 
above  general  formula. 

Blomstrand  finds  5  p.  c  tantalic  acid  in  the  Ytterby  mineral. 

Pyr.,  etc.— Fergusouite  from  Greenland  gives  in  the  dosed  tube  a  little  water.  B.B.  infusible ; 
on  charcoal  its  color  becomes  pale  yellow.  With  borax  dissolves  with  difiSculty,  giving  a  yellow 
bead  while  hot,  the  insoluble  portion  being  white ;  the  saturated  bead  is  yellowish-rod.  and  is 
made  opaque  by  flaming.  Slowly  dissolved  by  salt  of  phosphorus,  leaving  a  white  insoluble  resi- 
due ;  in  O.F.  the  bead  is  yellow,  while  in  R.F.  it  is  colorless,  or,  if  saturated,  slightly  reddish,  be- 
coming opaque  on  coding;  treated  with  tin  the  bead  remains  uncolored,  while  the  insoluble  residue 
is  made  flesh-rod.  Decomposed  by  soda  without  dissolving,  leaving  a  reddish  slag ;  with  soda  on 
charcoal  affords  globules  of  metallic  tin  (Berzelius).  When  evaporated  with  sulphuric  acid  yields 
a  white  residue,  which,  treated  with  muriatic  acid  and  metallic  zinc,  gives  a  bluish-green  color. 
Tyrite  decrepitates  and  yields  much  water  in  the  closed  tube  (Forbes). 

Obs. — Fergusouite  was  discovered  by  Giesecke,  near  Gape  Farewell  in  Greenland,  disseminated 
in  quartz,  and  named  after  Robert  Ferguson  of  Raith.  Also  found  at  Ytterby,  Sweden,  as  men- 
tioned above. 

Tyrito  is  associated  with  euxenite  at  Hampemyr  on  the  island  of  Tromoe,  and  Helle  on  the  main- 
land ;  at  Ni£skul,  about  ten  miles  east  of  ArendaL 


484.  ADBLPHOLITE.     Adelfolit  K  Narde-nslddld,  Beskrifn.  FinL  Min.,  1866,  Jahrb.  Min., 

313,  1858;  A.  E.  NorcL,  Pogg.,  cxxii.  615,  1864. 

Tetragonal.     Angles  undetermined. 

II. =3-5— 4-5.  G.=3-8.  Lustre  greasy.  Color  brownish-yellow  to  brown  and  black.  Streak 
white  or  yellowish- white.     Subtransluccnt. 

A  colunibate  of  iron  and  manganese,  containing  41*8  p.  c  of  metallic  acids,  and  9*7  p.  a  of 
water.     From  Laurinmiiki  in  Tammela,  Finland,  with  columbite. 


486.  MBNarm.    Ilmenlte  Brooke  PhiL  Mag.,  x.  187,  1831.    Mengit  G.  Rose,  Reis.  Ural,  a 

83,  1842. 

Orthorhombic.    /A  7=100^  28',  0  A  1-*=133°  42';  ail:  (?=l-0463  : 
1  :  1-2071. 


OXYOES'  COJIPOL'SDS. 

/A/-i  =  UO  U 
1-1  A  t-3=in  5'J 


1 


i-iAi-i,  aJj.,=13fl°  20' 
1-S  A  1-i,  iiiae.,=  I51  20 
1-S  Al-a,  bri«;h.,=IOl  IC 

Occura  in  sliovt  prisma,  often  temiiiiated  by  four 
sidi.'d  pjTamids.     No  distinct  cleavage. 

H.  =  ft— 5-5.  C}.=5'48.  Lnstrc  Hobuietallic, 
splendent,  of  snrface  of  fracture  subvitreone.  Color 
iron-black.  Streak  eliestnut-brown.  Fracture  on- 
even. 

Comp.— ConlninH,  aooording  to  G.  Eoae  {1.  a),  rtroonia,  oxyd  of  iron,  and  titat)i«  acid. 

Pjrr.,  etc.— B.B  iorusiblc,  Imt  becomos  mntcnetic.  Witli  sale  oC  plioaphorus,  in  the  outer  flnme, 
l^vea  ft  green isb'jellow.cluHt  glssa  ;  in  iho  inner  b  jello wish-red,  vbich  is  made  deep  red  by  add- 
ing Lin-    "WiUi  soda  ft  matj^oni'flc  reaotion. 

ObB.— Oocura  in  granite  vein*  in  thu  HmBQ  moontains.  Tlie  crystals  are  imlredilcd  in  albite, 
And  tliQ  lurgcBt  an  l>at  two  or  three  Knes  lonjr. 

Braoke'i  name  llmtnite  beine  preoccupied,  Rose  changed  it  to  SkagUe,  after  Mcngv,  the  discor* 
erer  oftho  niiiieraL    Tlie  mengite  of  Broolio  ia  inonoiitc. 


4S6.  RUTBEBFOBDITS.    Shtpard,  Am.  Ajeoc,  iv.  S12,  1S51,  j 


J.  Sci.,  n.  lii.  209. 
rvstak    and 


Motioclinic,  with  /A  /=03'',  according  to  Slicpard.     In 
grains,  withiint  cieavnge. 

H.=5-5,  Hunt.  G.=5-58— 5-09,  Sliepard  ;  5-55,Hunt.  Lnetre  of  frac- 
ture shining  vitreo-reainons,  and  color  blacki6ll-b^0l^^l■  Opaque,  but  thin 
fragmenia  translucont  and  smoky  orange-brown  by  transmitted  light. 
Sfreitk  and  powder  yellowisli-brown,  near  fawn-color.  Fracture  conehoi- 
dal.     Brittle. 


Oomii. — Accord  in  f(  to  SliepnriJ. 
uranium  anil  yttria.  According  to  i 
it  contains  prolia'jly  f)8-5  p.  c  or  mo 
uudetemiincct. 

Oba. — Oopum  at  the  gold  mines  of  Rutiierford  Co.,  North  Carolina,  along  with  rutile,  brookite, 
ziroon,  and  monozite. 


acid,  oivd  of  oeriiim.  and  pjMsibly  oivd  of 

ished  triala  by  T.  S.  Uunt  (Am.  J.  Sci.,  II.  liv."  344), 

1,  witli  10  p.  c  of  lime,  with  other  JiigredignM 
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A.    PnOSPHATES,   ARSENATES,   ANTIMOXATES. 

In  the  anhydrous  Phospliates  and  Arsenates  the  hardness  is  fi'om  3  to  6 ; 
colors  various,  comprising,  besides  white  or  colorless,  shades  of  ^reen, 
yellow,  blue,  brown,  \Holet,  black,  several  of  them  brigiit;  cryMalline 
forms  of  each  of  the  systems,  except  the  isometric.  The  hydrinis  species 
Iiave  a  still  wider  range  of  crystallization  and  <:oh>rs,  inclndinf;  the  isometric 
fi_y»tciii  in  the  former,  and  reddish  shades  amon^  the  latter;  while  the 
^Jioiits  of  iiardncss  are  lower,  being  between  1  and  5  ;  a  innt-h  larger  prtv 
1  of  the  ajwcies  are  clinohedral.  In  composition,  the  ".isygiin  ratio 
9  and  acid  which  is  far  the  most  common,  is  3  :  5 ;  next  to  this, 
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0:5;  the  ratios  2  :  3,  4  :  5,  3  :  2  are  rare;  while  1  :  1  is  unknown,  except 
])robleniiitically  in  two  or  three  species  of  doubtful  composition. 

The  pjToprnostic  reactions  for  phosphates  B.B.  are  the  following :  If  the  acid  is  combined  with 
a  base  wliich  of  itself  imparts  no  color  to  the  flame,  it  will  give  a  characteristic  bluish-groen 
color,  and  this  may  bo  made  more  intense  bj  moistening  with  sulphuric  acid  before  ignition.  If 
the  pho<5phate  is  soluble  in  nitric  acid,  the  dilute  solution  will  give  with  acetate  of  lead  a  white 
precipitiite,  which  after  washing  yields  B.B.  on  charcoal  in  R.F.  a  crystalline  polyhedral  bead  of 
phosphate  of  lead.  Further,  according  to  Bunsen,  if  a  phosphate,  or  a  substance  containing  but 
a  small  amouiit  of  phosphoric  acid,  be  heated  in  a  wide  closed  glass  tube,  with  three  parts  of  dry 
soda  and  a  siuall  fragment  of  sodium^  it  is  on  fusion  converted  into  a  phosphid,  which  after 
cooling  yields  phosphuretted  hydrogen  when  moistened  with  water.  Mosl  phosphates  in  the 
state  of  powder  are  reduced  to  phosphids  by  simple  fusion  with  sodium. 

Arsenates  are  easily  recognized  by  the  alliaceous  odor  given  when  treated  on  charcoal,  especial^ 
when  fused  with  soda. 


I.  ANHYDROUS. 


ARRANGEMENT  OF  THE  SPECIES. 


I.  XENOTIME  GROUP.    0.  ratio  for  bases  and  acid  3  :  6.     Crystallization  tetragonal. 

490.  XENOTiifE   .  Y»P  (P  0)408  |¥« 

491.  Crtptolite  Ce»P  (pe).4eo  lee, 

ir.  APATITE  GROUP.  Oxygen  ratio  for  bases  and  acid  8  :  5,  but  with  the  addition  of  a 
Huorid  or  chlorid,  which,  if  included  with  the  bases,  makes  the  ratio  10  :  15=2  :  3. 
Crystallization  hexagonal    Formula  A  on  the  ratio  3  :  5,  and  B  that  of  2  :  3. 

492.  Apatite  A  3  Ca' P  +  Ca  (CI,  F)  (POMO.  |ea,  +  iea(Cla,Pa) 

B  ( ,^0  6a  +  ,^0  Ca  (CI,  F))"  P«         Po  O,  (CU,  F,)iesoieaio 

493.  Pyromorphitb  A     3l>b'P-hPbCl  (Pe)2|efl  |Pb,  +  iPbCl, 

B    (^  l>b-h^(Pbci))"'P»  p.e4Ci,|e,o|Pb,o 

494.  Mimetite  a  3  l»b'  Xs  -f  Pb  CI  (As  e)3|ee  |Pb,  +  i  Pb  01 

B  ( ,^0  lE»b  +  ^  (Pb  Gl)r  ^s*  As.  e*  Cl,|e,o[Pb|  o 

in.  WAGNERITE  GROUP.  0.  ratio  for  bases  and  acid  8  :  6,  but  with  the  addition,  in 
wagnerite,  of  a  fluorid,  which,  if  included  with  the  bases,  makes  the  ratio  4  :  6.  Crystal- 
lization  elinorhombic,  with /A /=  91"  — 95". 

49.5.  Wagn'EBITE  a  Slg'P-fMgF  (Pe),|ea  |Mg,-hMgFa 

B  (f  Ag  +  i  Mg  F/  P  (P  F)  le*  |Mga 

496.  Mokazite  (Ce,  La,  I)i,  thi)'  P  (P  e)^\e^  |(ee,  ha  Bi,  yTh), 

497.    TunXERlTE 


IV.  TRIPLITE  GROUP.    0.  ratio  as  in  the  Wagnerite  group.    Crystallization  orthorhombio, 
with /A  7=97 '—101". 

498.  Triphylitb  (]f'e,S[n,Li)»P  (Pe),|e,KFe,Mii,LiOi 


62S 

OXYGEN   COMTOUNI 

*s. 

499.  TniPUTE  A, 
B 
6C"J.  HoPEiTa 

U(fe,Sln)+iBF)'P 

(PFJie.  !|(Fe,Mn). 

V.  BERZELIITE  GHODP.     0,  ratio  for  bases  and  add  2  :  3. 
BOI.  Bebzklutb  (Ca,flg,  l!lii)"l8'  As,ei]0„||(ea,  J%,Mn),. 

71.  CARMISITE  GEOUP.    ContauiB  seaquioijds.     Crj-slaU  orthorhombia 
B02,  CAmnsiTB  la,  Pe,  Pb 

VIT.  AMBLTGONTTE  GEOUP.     Contains  aluminn,  litbla,  and  fluorine,    Crj-atnllization  di 
clinic;  /A/=13°— 74°. 

603.  AxeLTBONiTS  P,  SI,  Li,  F 

VTTI.  HEBDEBITE  GEOnP. 

6U4.  nEODBRlTB  P,  Xl,  Ca,  F 

IX.  KIONTMOLITE  GROUP.     Antimnnotea.    CiyBtsllization  telra-^noaL 

DOS.  MoNiMOLiTB  (Pb,  t-e,  Mn,  Ca)'  Sb  Sb,  eje,  |[Pb,  Fe,  Mn,  6«). 

606,  EoiiBiTB  ft",  Sb  0',  8b  0' 

tot.  Ajiiuojjtb  Sb,  Sg,  Cu 

Appendix.— SOi,  SDO.     AbsehaTES  OF  KiCCEL. 


490.  ZENonMS.    Phosphorajrail  Ytterjord  Btrz.,  Ak.  H,  Stockh.,  ii,  334,  1824.     Phosphor- 
Mure  Ytlererde  Germ.     Phosphate  of  Yttria.     Senotime  Beud.,  Tr.,  iL  553,  1832.     Ytterspath 
I.     GnaCelnaudite  Damoar,  L'lnadtut,  IS,  1853.    Wiseria  KenmjoU, 

Tetragonal.  0  A  1=138°  45';  a=0-6201.  Ob- 
served planes  as  in  the  annexed  figure,  1  A  1, 
pyram.,=124''  26';  basal,=82°  30';  /A  1  =  131° 
15',     Cleavage :  /,  perfect. 

H.=4-5.  G.=4-45— 4-56;  4-557,  Berz. ;  4-54, 
Georgia,  Smith,  Lustre  resiTious.  Color  yellowish- 
brown,  reddish-brown,  hair-brown,  flesh-red,  grayisli- 
white,  pale  yellow ;  streak  pale  brown,  yellowish,  or 
reddish.     Opaque.    Fractni-e  uneven  and  splintery. 

Oomp.— Y'P=Pho9pboric  acid  37-86,  jttria  62-14=100. 

Analvaes:  I,  Berzeliiis  (L  c);  2,  B.  Zsehau  (Jalirb.  Min.  1S55,  613);  3,  J.  L.  Smith  {Am.  J 
Sci.,  IL'iTiiL  3T8);  4,  Damour  (Bull.  G.  Pr.,  II.  liii.  542);  6,  Wartba  (Pogg.,  Miviu.  166j; 
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3.  Georgia        32-45 

4.  *"  31-64 

5.  Wirferine       3508 

•  With  ir.  of  H  F. 


206 
l-20« 


Y        Ce 

5413  ll•03^  Si  0-89=UK)-5r>  Smith. 

— ,  Ti,  /.T  7-40=  100-64  Damour. 


60-40 


,  specular  iron,  with  trace  Ti,  6-59=100  TVartha 

*  Includes  some  U^  O'. 


48-33    — 

^  Includes  a  liUlo  La  0,  Di  0. 


439 


Pyr.,  etc.— B.B.  infusible.  When  moistened  with  sulphuric  acid  colors  the  flame  bluish-greea 
Difficultly  soluble  in  salt  of  phosphorus.    Insoluble  in  acids. 

Obi. — From  a  granite  vein  at  Ilitteroe,  with  polycrase,  malacon, 
and  orihite.  where  the  crystals  are  sometimes  symmetrically  com- 
pounded with  crystals  of  zircon,  as  in  the  annexed  figure  (E.  Zschau, 
Am.  J.  Sci.,  II.  XX.  273),  which  is  zircon  above  and  xenotime  below, 
tlio  two  species  being  closely  isomorphous ;  at  Ytterby,  Sweden  ; 
the  Fibir  Berge,  S.W.  from  St.  Gothard;  Binnenthid  in  Upper 
Valais,  Switzorlaud  {wiserint).  In  the  United  States,  in  the  gold 
washings  of  Clarksvillo,  Georgia  (f  438),  associated  with  zircon, 
rutile,  ami  cyauite;  in  McDowell  Co.,  NO;  in  grayish-white  and 
pale  yellow  crystals  in  the  diamond  sands  of  Bahia,  Brazil  (castel- 
naudite). 

Bcudant  named  the  species  xenotime  (apparently  from  ^tv6^, 
stranger  to,  and  n^/;,  honor),  but  in  the  next  line  gives  the  deriva- 
tion ''  *£^os,  vain,  et  n/ir?,  honneur,"  as  if  the  word  were  kenoihne, 
and  adds  afterward  that  his  name  is  hi  tended  to  recall  the  fact  that 
the  mineral  was  erroneously  supposed  by  Berzelius  (in  1815)  to 
cont^iiD  a  new  metal  (the  metal  which  he  named  thorium,  before 
the  later  thorium  was  discovered).  There  is  a  sneer  at  the  great  Swedish  chemist  in  the  name, 
which  should  have  occasioned  its  immediate  rejection.  Fortunately  the  word  was  misspelt  from 
the  first ;  and  in  its  accepted  form  may  be  regarded  as  referring  to  the  fact  that  the  crystals  are 
small,  rare,  not  showy,  and  were  long  unnoticed. 

491.  CRYPTOLITB.     Kryptolith  WoMer,  GeL  Anz.  Giitt.,  1846,  19,  Pogg.,  Ixvil  424.    Phos- 

phocerite  H.  Watts,  Qu.  J.  Ch.  Soc,  il  131,  1849. 

In  acicnlar  prisms  and  niinute  grains ;  those  of  cryptolite  perhaps  hex- 
agonal, Wcihler ;  those  of  phospliocerite  tetragonal  octahedrons  and  square 
prisma,  Watts  and  Cliapman. 

G. = 4*6,  cryptolite  ;  4*78,  phosphocerite.  Color  wine-yellow;  of  phos- 
phocerito,  pale  siilpliur  yellow  or  colorless.     Transparent — translucent. 

Comp. — cVo'  P  (like  monazite),  the  cerium  replaced  in  part  by  didymlum.  The  analysis  of 
cryptolite  affords  better  Oe'"  P'.    Analyses:  Wohler  and  Watts  (L  c): 

P  Ce,  ti  te 

1.  Cryptolite  27-37  7370  1-51  =  102-68  Wohler. 

2.  Phosphocerite  29-66  67-38      Pe  2*95=100  Watts. 

Tlie  excess  in  anal.  1  is  supposed  to  be  due  to  oxydation  of  the  protoxyd  of  cerium  in  the 
course  of  the  analysis. 

Pyr.,  etc. — Cryptolite  is  not  altered  by  moderate  heating.  Soluble  in  concentrated  sulphuric 
acid.  Phosphocerite,  according  to  Chapman,  vitrifies  partially  on  the  edges,  tinging  the  flame  at 
the  same  time  slightly  green.  Affords  the  reaction  of  phosphoric  acid  and  also  of  cerium,  pro- 
ducing, however,  with  borax  and  salt  of  phosphorus  a  glass  which  is  pale  violet-blue  when  cold, 
either  due  to  the  presence  of  didymium  or  a  minute  portion  of  oobalt  ore. 

Obs.— Cryptolite  occurs  in  the  green  and  red  apatite  of  Arendal,  Norway,  and  is  discovered  on 
putting  the  apatite  in  dilute  nitric  acid;  constitutes  2  or  3  p.  c.  of  the  mass ;  it  was  found  espe- 
cially in  the  red  apatite,  or  in  reddish  points  of  the  green,  and  associated  with  particles  of  mag- 
netic iron,  hornblende,  and  another  cerium  ore  of  a  hyacinth-red  color,  supposed  to  be  monazite. 
This  mineral  was  looked  for  in  the  yellowish  apatites  of  Snanim  without  success.  Occurs  also 
with  apatite  in  the  Tyrol  (?);  and  in  the  apatite  of  the  Sliidianka  in  Siberia.  Phosphoceritei 
according  to  Watts  and  Chapman,  may  be  the  grayish-yellow  po^or  in  the  cobalt  ore  of  Tunaberg. 
The  crystalline  forms  most  common  in  the  powder  are  an  octahedron  and  a  square  or  rectangular 
prism,  tenninating  in  a  four-sided  pyramid  parallel  with  the  lateral  planes,  resembling  fig.  248, 
under  zircon.    Grenth  has  observed  a  mineral,  probably  cryptolite,  in  the  Hurdstown  apatite. 

Named  from  xpynrdi,  concealed, 

84 
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493.  APATITB.    Oq/ilaSaal  froiri  Spain.  Clirfsolitir  ordinaire  de  Lide  (nitb  ftgs.),  CriBt.,  1T1% 

ii.  271,  ITSS  ;  =  SpBrgGl^uue  Stciiikryetalle  lus  Bpaaien  niUieiu  ApatJt  VTtiik,  Bergm.  J^ 
14,  ]70l);  =  5pBrgel9tcia  Wci'n.;  AepunigiiB  Stnoe;  Pierr^d  A^per^ce /V. ;  Aspunigolilhe ■iba'4' 
gaard.  Ann.  Ch.,  mil  IHB,  1800.  Cliaui  [ihosjihat^B  Vmq.,  Ann.  Ch.,  uTi.  12a,  1798. 
PhoaphaW  of  Lime. 

Crystfr.  Soxany.  Aquamarin  (oBlandioB-grcen.  fr.  Pdi nedi oosloio )  flnirjii ic/i,  his  CroasU,  mo. 
Ani('thiste  bataltine  (montl^  riolel,  tr.  Mines  d>taiD  de  Soxo)  Sage,  Hiu.  I,  U3i,  177T :  de  Litit, 
Crist,,  il  2.H,  n83;  =  Apatit  HVb.,  Gerhard's  Grunilr.,  281,  1786,  Borgra  J,  .176,  1788,  378, 
I7S9.  Fhoipliorsaarur-Salk  Ei^ir.,  !b.,  294,  1708.  Suchsiidier  Berj-ll,  Ai^ustit  (with  an- 
uoiiuTOm.  of  supposed  now  eorth,  A^sWrdii),  Tivi-imsiliir/,  Trommnd.  J.  d.  Fhann.,  ItMiO. 

Oryiit.  fr.  Norway,  etc.  Momiil  (rr.  Arandid)  Abildgaard,  Moll's  Jahrb.  B.  II.,  iL  4:^3,  I70S. 
Fmneolilo  ifr.  Devonshire)  Brooke;  T.  H.  Henry,  Pliil.  Mag,,  HI.  uiri.  ]85l).  Laeur-Apatit  N. 
HoTtUask.,  Bull.  Nal,  Moawiu,  let  224,  IS67. 

Mmsiiie.  La  Pierre  PhosphorLqQe  (&.  LagroMo.  Estremadum)  iJavilo,  p.  60,  Madrid  ;  =  Ph(iB. 
p^pleoalcoirei'raTM;,  J.  de  Phrs-,  xxxW.  241,  \1VH;  FeUeHer.  Ann.Ch.,viL  n90:  =  Piiosphorita 
Kirw.,  iSisL,  I  I2!i,  1704!  id.  Jar*(^  Tab.,  B2,  1808.  Eupyn.>hroite  (Ir.  N.  Y.]EinMoas,  Rep.G. 
K.  Y..  li^SS.    Oiiteolith  Brtnaett,  Ann.  Cb.  Pbann.,  lixiz.  IS.'il  =Boue-pbosphate. 

Apatite  (ind.  the  Smon  and  the  Spanish  otyBtallited  (Bpargi^lstein)  and  m^ssire  PtioephoriUt, 
eicl.  Uoroiite)  JEor3(.|  Tab.,  88,  IBOii;  id,  (iucl.  the  sania  and  alao  Uorosite) /f.,  Tr..  iT.  1801, 

Hexa^iial ;  often  fiemihedral.  0  A  1=139°  41'  38",  Kofcs^cliarof ;  a= 
0'7'i-t603.  Observed  plaiiea;  0;  pfisinatic,  /,  {-2,  V-f,  ?-J;  pyratiiidRl,  J, 
1,  2  ;  1-2,  2-2,  4-2  ;  34,  H  ;  H-  ^ig^-  ^"^t  **1>  ^^^  !  *"■  *^lt  hemihedral 
ID  tlie  planes,  3-J,  4-J  ;  f.  442,  actual  ibnn  of  a  crystal  of  which  f.  441  ia 
the  normal  form;  o=3-J,  o'=4-|-. 


/At-2  =  150 


0Ai=i5r  1' 

0  A  2=120  31 
f>A3  =  lll  27 

t'AS^lg.S  10 
O  Ai-i  =  Wii  6 

c;a3-|=ih  1 
fAS-ji^iag  u 

0  A  ]-:i-143  42 

OA-^'i     124  UJ 
/A  2-2=135  35 
/A4-*^l.-.7  19 
/A3-^=U{t  40 

1  Al,  pvr.,=142  Itt 
1  Al,  bas.,=80  36J 


Cleavage:  0,  imperfect:  /,  more  sw.  Also 
globular  and  reiiitbrm,  with  a  tibroii*  or  iinper- 
Jeetly  cohiinuar  stnictiire;  also  masisivc,  struc- 
ture granular. 

H.=5,  sometimes  4"5  when  mawive.  G.^ 
2'92— 3"25.  Lustre  vitreous,  inclining  to  Bub- 
resinous.  Streak  white.  Color  iisuiilly  sea 
green,  blnish-green ;  often  violet-blue;  sorae- 
times  white  ;  occasionally  yellow,  C^ay,  red,  flesh- 
red,  and   brown ;  none  bright.      Transparent— 
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opaque.  A  bluisli  opalescence  sometimes  in  the  direction  of  the  vertical 
axis,  especially  in  white  varieties.  Cross  fracture  conchoidal  and  uneven. 
Brittle. 

Var. — 1.  Ordinary.    Crystallized,  or  cleavabl0  and  granular  massive,    (a)  The  asparagus  stone 
(originally  from  Murcia,  Spain)  and  moroxUe  (from  Arendal)  are  ordinary  apatite.     The  forme 
was  yellowish-green,  as  the  name  implies ;  the  latter  was  in  greenish-bhie  aud  bluish  crystals 
and  the  names  have  been  used  for  apatite  of  the  same  shades  from  other  places. 

G.  =  3-211,  fr.  Ehrenfriedersdorf,  in  Saxony,  G.Rose;  emerald  mine  on  the  Tokovaia  River 
Urals,  3*212,  Koksch. ;  of  Pargas  (anal.  14)  »*19,  Arppe;  of  Tammela,  bluish-green  (anal.  15). 
b'lS,  Arpi^;  of  Miask,  yellow  (anal.  17),  3*284,  v.  Rath;  ib.,  H-215,  Alexejef;  of  Murcia,  Spain, 
8*235,  Rose;  of  Arendal,  Norway,  3*194,  Rose;  of  Snarum,  3- 174,  Rose;  of  Greincr,  Tyrol,  3*175, 
Rose;  of  St.  Gothard,  3*197,  Rose. 

The  above  measurements  are  by  Kokscharof,  on  crystals  from  the  emerald  mine  on  the 
Tokovaia,  a  fluor-apatite  (anaL  27).  According  to  him,  apatite  from  Achmatovsk,  and  that  of  U 
Laach,  affords  0  a  1  =  139'  54'  and  I  A  1=142^  25';  that  from  Blagodat,  139'  44'  and  142"  18f ; 
that  from  Murcia,  139"  47'  aud  142°  20';  that  of  St.  Gothard,  142'  19';  that  of  EhrenfriedersdoVf 
the  same  as  that  from  the  Tokovaia  emerald  mine. 

(6)  Lasurapafiie  is  a  sky-blue  variety;  it  oc«ur8  in  crystals  witji  lapis-lazuli  at  Bucharei  in 
Siberia,  (c)  Francohte,  from  Wheal  Franco,  near  Tavistock,  Devonshire,  occurs  in  small  crystalline 
stalactitic  masses,  grayish  green  to  brown,  aud  in  minute  curving  crystals. 

2.  Filrrous,  concretionary,  stalactitic.  The  name  Phosphorite  was  used  by  Kirwan  for  all  apatite, 
but  io  liis  mind  i£  especially  included  the  fibrous  concretionary  and  partly  scaly  mineral  from 
Kstrcmadura,  Spain,  and  elsewhere.  It  has  H.=4*5;  G.=2-92— 3,  Forbes,  but  2*98— 3*12  after 
ignition.  Eupyrchroite  (from  Cro^vn  Point,  N.  Y.) belongs  here;  it  is  concentric  in  structure,  con- 
sisting of  convex  subtibrous  layers,  more  or  less  easily  separable;  H.=4i;  G.  =  305:>;  ash-gray 
and  bluish-gray  in  color,  and  gives  a  green  phosphorescence  when  heated  (whence  the  name,  from 
fv,  wdL,  irvo,jire^  and  x-o""?  a  color. 

:\.  Earthy  apaiite;  Osttoliie.  Mostly  altered  apatite  (see  beyond).  Coprolites  are  mainly  impure 
phosphate  of  lime. 

4  Fluor -apatite,  5.  Chlor-ajMiite,  Apatite  also  varies  as  to  the  proportion  of  fluorine  to  chlor- 
ine, one  of  these  elements  sometimes  replacing  nearly  or  wholly  the  other. 

rscudoapaiite  of  Breithaupt  is  pseudomorphous  apatite  from  Kurprinz,  near  Freiberg,  and 
Schlackeuwald  in  Bohemia. 

Comp. — Phosphate  of  lime,  with  chlorid  or  fluorid  of  lime,  or  both ;  Ca'  P-h  i  Ca  (CI,  F) ;  or  ( ,^ 
Ca-h  i-H,  Ca(Cl,  F)/"f 'u=,  for  chUyr-apatit^  Phosphoric  acid  40*92,  lime  48*43  (-8v^-r>  P,  Ca),  chlo- 
rine n-Sl,  calcium  384  (=10*65  CI,  Ca);  and  for  Huor-apaiite^  P  42*26,  Oa  50(>0  (=92  26  P,  Ca),  F 
;i  77,  Ca  3*.7  (=7-74  F,  Ca) ;  and  the  analyses  should  give  for  the  former  P  4092,  Ca  53*81,  01  rt-81 ; 
for  the  latter  P  42  2o,  Ca  55*56,  F  3*77  (Rammelsberg).  In  most  kinds  both  fluorine  and  chlorine 
are  present.  The  amount  of  fluorine  has  not  been  determiued  with  accuracy ;  in  the  larger  part 
of  the  analyses  it  has  been  deduced  from  the  loss ;  and  where  this  is  the  case,  the  amount  of 
fluorine  is  not  given  in  the  table  of  analyses  beyond.  G.  Rose  first  detected  the  fluorine  and  chlo- 
rine, an  J  published  the  following  as  the  composition  of  different  specimens  (Pogg.,  ix.  185): 

1.  Snarum,         2.  Murcia,        3.  Arendal,        4.  Greiner,       5.  St  Gothard, 
Norway.  Spain.  Norway  Tyrol  Tyrol. 

Phosphate  of  lime         91*13  92066  92  189  92*16                      92*31 

Chlorid  of  calcium          4'28  0885  0*801  0'15                        tr. 

Fluorid  of  calcium           4*59  7*049  7*01  7*69                        7*69 

G.=3174  G.=2-235  G.=3194  G.=3176  G.=3*197 

His  determinations  were,  in  1,  01  2*71,  Ca  64*75,  Fe  0*26;  in  2,  aO'56,  Ca  65-30;  in  3,  01  0*61, 
Ca  55S9;  in  4,  01  O-09,  Ca  55-o7 ;  in  5,  01  0'03,  Ca  66*66. 

Other  analyses:  •',.  Weber  (Pogg.,  Ixxxiv.  3ii6>:  7,  8,  Rammelsberg  (Pogg.,  IxviiL  606,  Ixxxv. 
297);  9,  G.  Rose  (Pogg.,  Ixxxiv.  303);  10,  Joy  (Inaug.  Dissert.,  45);  11-13,  Volcker  (J.  pr.  Oh., 
Ixxv.  3S4);  14,  15,  Arppe  (An.  Finska  Min.,  4);  16,  Henry  (Phil  Mag.,  III.  xxxvi.  1850);  17,  v. 
Rath  (Pogg,  xcvi.  331;;  18,  v.  Alexejoff  (Verii,  Min.  St.  Pet,  59,  1862,  Kokscharof's  Min.  Russl. 
iv.);  19,  Jackson  (Am.  J.  Sci.,  11.  xi.  402);  20,  J.  D.  Whitney  (Am.  J.  Sci.,  II.  xvii.  209);  21, 
Daubeny  (Ann.  Oh.  Pharra.,  Iv.  116):  22,  Garzo  &  Penuelas  (Bull.  Soc  G.,  xvil  157);  23,  Mayer 
(Ann.  OIl  Pharm.,  cL  281);  24,  Jackson  (Am.  J.  Sci.,  II.  xii.  73);  25,  Petersen  (Jahrb.  Min.  1867, 
101);  26,  Foster  (ib.,  1866,  716);  -27,  28,  P.  v.  Puairevski  (Verb.  Min.  St  Pet,  186*2,  69,  and 
Kokscharof's  Min.  RussL,  iv.): 
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Tbe  earllant  eiaminatloD  of  apatite  wbr  that  of  PFonat,  in  1783  (1-  c.)i  cm  the  phosphorite  of 
EBtreraadiira,  wlitch  led  him  lo  rail  it  a  caleareoat  phogphaSi;;  and  that  of  Klsprotb,  iti  the  same 
yeariLc),  on  [he  Saxon  apatite,  in  whldl  lie  found  F  4G,  Cla  5S.  Pslletier  id  1790  (L  c.)  made 
e  caniplot«i  aUhough  not  entirely  a^urat?,  analyxia  of  the  phosphoritd,  detecting:  even  the  fluo- 
rine and  chlorine,  obtaining  P  S4,  Oa  6f),  Buoric  acid  2-5,  muriatic  acid  O-B,  Pe  1.  Si  S,  0  1  — 
100.  Tbc  asparagus  Btnne  of  Spain  was  not  analysed  until  1798,  by  Vauquelio  II.  c;):  he  found 
only  phosphoric  acid  und  Ume,  TOBpcuCiiely  45-72  and  ^4-28  p.  o.  Hia  reaulta  prored  its  ideo- 
tUy  with  the  Saxon  mineral,  and  from  this  time  they  were  united,  itlong  with  phosphorite,  under 
Wpmer'annme  nf  npil''e.  nrBt  given  in  IT86to  llic  Saion  mineral, 

Forbes  fnund  in  lliu  ci.pyrchroitc  (PliiL  Mnp.,  FV,  xiii  340)  P  44-12.  Plio'iplicrite  of  different 
localities  has  alTorded  a  trace  of  iodine,  and  that  from  Amhci^  gave  IT.  Beinsch  in  addition  a 
trace  of  bromine.  Apatite  from  Kratrcri>e,  accordiiij;  to  Vr)tckcr  [anal.  Ill,  contains  no  fluorine. 
Thai  of  JiiTnili.i  afforded  de  Luna  1-75  p.  c  of  cerium,  lanthanum,  and  didymiiim. 

Near  Coquimbo,  Chili,  at  the  mines  of  TambDlos.  oceiir  clear  turr|Uois-b1ua  crystals,  contaioinK, 
according  to  F,  Field  (Chem.  Gaz.,  No.  4(ki,  18G0,  p,  2i4),  P  37-89,  Oa  3r,  m,  6ii  20-93  CaC!  2-33, 
II  2-32=!'0yl,  the  copper  being  prcBont  as  phosphate, 

Lechatiler  hax  ahown  (C.  R.  liv.  172)  chat  an  arsenic  acid  apatite  may  be  made  by  nisioa 
together  of  arsenate  of  lime  and  chlorid  of  calcium  ;  and  that  lh>m  the  same  at  a  lower  (empem- 
tnre  an  arsenic  acid  wagnerite  is  obtained  in  crystals. 

Pyr^  etc — B.B.  in  the  forceps  Aisea  with  difficulty  on  the  edires  (F.=4-5— 5),  coloring  the 
flame  rcdtlish-yellou- :  mointened  with  sulphuric  arid  anri  heated  colors  tbe  (lame  pale  bluish-grceri 
(phosphoric  arid):  some  varieties  react  for  chlorine  with  salt  of  phosphorus,  when  the  l)ead  has 
been  previously  saturated  with  oiyd  of  copper,  while  others  give  fluorine  when  fused  with  tliis 
ealt  in  an  open  glass  tube.    Gives  a  phosphid  with  the  sodinm  test. 

Dissolves  in  muriatic  and  nitric  acid,  yielding  with  Bulpliiiric  atid  a  copious  precipitate  of 
sulphate  of  lime  ;  the  dilute  nitric  add  solution  gives  with  acetate  of  lead  a  white  precipitate, 
v-hich  B.B.  on  charcoal  Risea,  giving  a  globule  yritb  crystalline  facets  on  cooling.  Some  varieties 
of  apatite  phosphoresce  on  heating. 

Obs. — Apatite  occurs  in  rocks  of  various  kindi  and  ages,  but  is  most  common  in  metamorphie 
crystalline  rocks,  especially  in  granular  limestone,  granitic  and  many  metalliferous  veins,  particu- 
larly those  of  tin,  in  gneisa.  ayunitc,  hombleudic  gneiss,  micsi  schist,  berls  of  iron  ore ;  occa^iioQ- 
ally  in  serpentine,  and  in  igneous  or  volcanic  rocks ;  sometimes  in  ordinary  stratiUe.i  limestone, 
licds  of  sandstone  or  shale  of  the  Silurian,  Carboniferous.  Jurassic,  Cretaceous,  or  Tertiary  forma- 
tions.    It  has  been  observed  as  the  petrifying  material  of  wood. 

Among  its  localities  are  Ehreniriedersdorf  in  Saiony,  Schwarzen stein  and  Pfltsch  in  the  Tyrol ; 
llogiOD  of  St.  fiothard  in  Switzerland;  Mussa-Alp  in  Piedmont,  white  or  colorless,  and  of  liks 
'~~       id  color  on  the  Mittaghom  in  Upper  Talais ;  Babenstcin  and  Amberg  in  Bavaria  ;  Zlna 
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wald  and  Sclilrickenwald  in  Bohemia ;  in  England,  in  Cornwall,  with  tin  ores ;  in  Cumberland,  at 
Carrock  Fells,  in  celandine-green  crystals  in  gilbertite;  in  Devonshire,  cream-colored  at  Bovoy 
Tracey,  and  at  Wheal  Franco  (fraiicoliie):  in  Ireland,  in  a  basaltic  dike  near  Kilroot  in  Antrim, 
also  in  Down,  Dublin,  and  Killiney  HilL  The  greenish-blue  variety,  called  moroxite^  occurs  at 
Arendal,  Snarum,  and  Krageroe  in  Norway,  at  tlie  latter  place  in  hornblendic  gneiss,  in  part 
licsh-red,  and  looking  much  like  feldspar ;  with  magnetic  iron  of  a  greenish-yellow  color  at  Mt. 
Blagodat  in  the  Ural ;  with  black  tourmaline  on  the  Schaitanka  in  Katharinenburg ;  on  the  Slii- 
dianka  (lasurapatite)  at  the  emerald  mine  of  the  Takovaia,  85  versts  N.  E.  of  Katliarinenburg 
on  the  Kiraba,  70  verats  S.  W.  of  Miask,  containing  no  chlorine  (Pusirovsky),  with  G.=3*r26;  in 
Pargas,  Finland.  The  asparagus  stone  or  spargektein  of  Jurailla,  in  Murcia  (not  0.  do  Gata),  Si)ain, 
is  pale  yellowish-green  in  color ;  and  a  variety  from  Zillerthal  is  wine-yellow.  The  pftosphoriie,  or 
massive  radiated  variety,  is  obtained  abundantly  near  the  junction  of  granite  and  argillite,  in  Estrema- 
dura,  Spain ;  at  Schlackenwald  in  Bohemia ;  at  KragerOe,  whence  it  has  been  largely  exported  to 
England ;  at  Amberg,  in  Jurassic  limestone,  nodular  and  stalactitic. 

In  Maine,  on  Long  Island.  Blue-hill  Bay,  in  veins  10  in.  wide,  intersecting  granite.  In  xV.  Ilamp.^ 
crystals,  often  large,  are  abundant,  4  m.  3.  of  the  N.  village  meeting-house,  Westmoreland,  in  a  vein 
of  feldspar  and  quartz,  in  mica  slate,  along  with  molybdenite ;  fine  crystals  at  Piermont  in  white 
hinestone,  on  the  laud  of  Mr.  Thomas  Cross.  In  Mass..  crystals  occasionally  6  in  long,  at  Norwich 
(N.  E.  part),  in  gray  quartz;  at  Boltoa  abundant,  the  forms  seldom  interesting;  sparingly  at 
Cliosterfleld,  Chester,  Sturbridge,  llinsdale,  and  Williamsburgh.  In  New  York^  large  crystals  of 
apatite  are  found  in  St.  Lawrence  Co.,  in  granular  limestone,  with  scapolite,  sphene,  etc. ;  one  crys- 
tal from  Robinson's  farm,  in  Hammond,  was  nearly  a  foot  in  length,  and  weighed  18  lbs. ;  in  crys- 
tals 1  m.  S.  E.  of  Governeur  and  2  m.  N. ;  hi  Rossie,  with  sphene  and  pyroxene,  2  ra.  N.  of  the 
village  of  Oxbow ;  also  on  the  bank  of  Vrooman  Lake,  Jefferson  Co.,  in  white  limestone,  green 
prisms  ^-5  in.  long;  Sanfjrd  mine.  East  .Moriah,  Essex  Co.,  in  magnetic  iron  ore,  which  is  often 
tliickly  studded  with  six-sided  prisms ;  also  at  Long  Pond,  Essex  Co. ;  near  Edenville,  Orange 
Co.,  in  prisms  ^1 2  in.  long,  bright  asparagus-green,  in  white  hmostone ;  in  the  same  region,  blue, 
grayish-green,  and  grayish-white  crystals ;  2  m.  S.  of  Amity,  emerald-  and  bluish-green  crystals ; 
at  Long  Pond,  Essex  Co.,  with  garnet  and  idocrase ;  at  Greenfield,  Saratoga  Co.,  St.  Anthony's 
Nose,  and  Corlaor's  Hook,  less  interesting;  fibrous  mammillated  {eupyrchruUe)  at  Crown  Pomt, 
Essex  Co.,  about  a  mile  south  of  Hammondsville,  in  large  quantltios,  quarried  for  agricultural 
purposes.  In  Xeiv  Jermnj,  on  the  Morris  Canal,  near  Suckasunny,  of  a  brown  color,  in  massive 
pyrrliotite ;  with  the  magnetite  of  Bryam  mine ;  Mt.  Pleasant  mine  near  Mt.  Teabo.  in  a  low  hill 
near  the  junction  of  Rockaway  R.  and  Burnt  Meadow  Cr.,  f  m.  from  the  canal,  in  masses  some- 
times G  in.  through ;  at  llurdstown,  Sussex  Co.,  where  a  shaft  has  been  sunk  and  the  apatite 
mined ;  jnasses  brought  out  weigh  occasionally  200  lbs.,  and  some  cleavage  prisms  have  the  planes 
:■$  in.  wide.  In  Penn.,  at  Lcipervillo,  Delaware  Co. ;  in  Chester  Co..  at  New  Garden ;  in  Bucks  Co., 
at  Southampton.  In  Mary'andj  near  Baltimore.  In  Delaware^  at  Dixon's  quarry,  Wilmington,  of 
a  rich  blue  color. 

In  Canada,  in  North  Elmsley,  and  passing  into  South  Burgess,  in  an  extensive  bed  10  ft.  broad, 
3  ft.  of  which  are  pure  sea-green  apatite,  and  outside  of  this  mixed  with  limestone,  and  sometunea 
occurring  in  prisms  a  foot  long  and  4  in.  through,  with  pyroxene  and  phlogopite— a  yioor-opa^tto 
containing  only  0  5  chlorine  (Hunt) ;  a'mikr  in  Ross ;  at  the  foot  of  Calumet  Falls,  in  blue  crystals; 
also  Lear  Blaisdell's  mill  on  the  Gatineau ;  in  crystals  in  doleryte ;  at  St.  Roch,  on  the  Achigan, 
clear  rose-red,  amethystine,  and  colorless  crystals,  with  augite. 

Apatite  was  uiimed  by  VVeruer  from  <i7r.tr,ia»,  to  deceive^  older  mineralogists  having  referred  it  to 
aquamarine,  chrysolite,  amethyst,  tiuor,  schorl,  etc. 

For  recent  articles  on  cryst.,  Kokscharof,  Miu.  RussL,  ii.  39,  189,  ill  86;  7.  Rath,  Pogg.,  cviii 
?>b^\  Pfaff,  Pogg.,  cxl  276;  Ilessenberg,  Min.  Not,  Nos.  ii.  andiv. 

Alt. — 192 A.  OsTEOLiTE  is  massive  impure  altered  apatite,  as  stated  by  A.  H.  Church  (Ch. 
News,  xvL  150,  18()7),  after  analyses  of  specimens  from  various  locaUties.  The  ordinary  compacts 
variety  looks  like  lithographic  stone  of  white  to  gray  color.  It  also  occurs  earthy.  H.  =  l — 2  • 
G.  =  2*H — 3*1,  fr.  Ilamiu,  Bromeis;  2-8G,  fr.  Hanau,  Church;  lustre  feeble  or  wanting.  Excepting 
impurities,  it  has  the  composition  of  apatite,  although  most  analyses,  excepting  those  of  Church, 
have  not  detected  the  tiuorine  or  chlorme. 

Analyses:  1-3,  Bromeis,  RUtz,  and  Ewald  (Ann.  Ch.  Pharm.,  Ixxix.  1);  4,  Schroder  (ib.,  Ixxxix. 
221,  ci.  283);  5,  Durrc  (Pogg.,  cv.  165): 

Fe      Ag      Sa      fe        0         Ii 

2-28=99*51  Bromeis. 
3'45  =  10l-28  Riitz. 
8-63=98-80  Ewald. 
1-31  =  10102  Schroder. 
2-97.  CI  <r.=98-69  D. 

No.  I  was  of  the  compact  part;  2,  of  the  earthy;  3,  of  the  intermediate.    Klaproth  found  io 
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til  tuQtf  uittte  ftom  Sisgelh,  Hungaiy  (Beitr.,  W.  3T3),  !-S  p.  o.  of  Bunrio  odd.  A  kind  Irom  * 
ln>d  III  tha  Tertinrv  fijrnuitlon  of  tlie  Fichlelgebirge,  white  nod  eBrthy,  with  G  =3'B..',  pare  Scdimtdl 
(B.  IL  Z(|t--  H'  ^'■"1  10  p.  c  ^*  P.     Cliuroh  ronod  the  while,  liard  o^WoliM  ?r  Kiohpo.  Hanau,  to 

■Obril  niuull  flooriae,  oDii " —  ''— '■"  --•■--•-  ■'•-  -' ■•-- •*  ■ — ' — "-  - --■- 

.  vrhcnoe  liu  il»duces  from  h 
It  iruo  npatiM. 

PouTid  in  flMnroa  or  cav 
mDimu  BtntiUcd  rocks. 

Oc<.'Uf«  at  Ostheun,  aesf  Honau  (C!.=2B9 — 308|,  and  ii 
lu  dolvrjto ;  at  Bodwili?  id  tha  Fichtetgebifgo  (G.  =  2-81 
uid  11.""!,  bouel  ooQaiating  Urgul;  of  the  same  phosphate. 

*ii3B,  FiiuaPBiino  Nodules,  Oopboijtss.  PhosphalicncKiuloB  occur  in  mouj'foaBilirerouBrocka, 
whio'i  ito  probably  iu  nil  coece  or  organic  origin.  Tlief  gomeCimos  pH'Sent  a  spiral  or  othcf 
Iclerior  structure,  durived  from  tlic  animal  orgnnlsutioD  that  ullurded  them,  and  {ii  aucfa  cdkcs 
tbeir  uoprolllio  origio  ia  utniuasIioDabie.  In  other  esses  there  is  no  ntnioture  to  aid  lu  >le>idi>itt 
wlu>(b«r  Ihty  uo  tme  coprQlitca  or  not     Tho  followln);  are  analyses  of  some  copro]il«a : 


dolerjte  or  related  rocks,  as  if  ■  secoiidar;  product;  alto  in 


Buriiift.  Fifo-  Burilie-  Burdle-  Koach-  Obcrisu- 

bouae.  altire.  bouie.  bouas.  tita.  gciiku. 

Phosphate  of  lime                       S  b8  63-riO  85-08  H:I-31  60*83          Ifi'lS 

CarbouflteofUiiie                      Ci-UO  24-!o  lO'JB  IS-ll  Brsa           4i1 

OubontiW,  of  niain>^>B           ISST  2-89         2-76 

SesquLoijd  of  iron                   640  ir.          SUS         

Aliuiiiiia                                  fSii         

Silica                                           [,.,.,  tr.  0-3i  0-39  OU          

Organic  m»leriul                    (' "  3-iS  3-Si  1*47  T38  IfOS 

■Wumr                                       6-S3  3'8S         

Lime  oforguuio  part  1'44 

Chiortd  of  sodium  1  a6 

IDO'Ol  BT'45        lOU'lG        10018         eOOS        100-00 

Km,  1  and  3,  by  Qregory  nnd  ijralker;  3  ondl,  by  CooneU;  S,  by  Quadrat;  S,  Bodtlador. 

Sco  otiior  oUrtlyscE  by  R,  HofTraauu,  J.  pr.  Cii,,  lo.  469. 

JViotjil.iitic  nitJuIrs,  from  Ihc  Lower  Siliirinii  rrjcWs  of  Cniiada,  coiilaiii  soiiiiliivica  frngrneuta  of 
sheila  of  Liuguls  aod  Orbiculo,  which  shells,  uulike  moat  others,  consist  largely  of  phoaphates. 
They  are  found  ia  the  Chszj  Jbrmatioa  at  Allumette  Id.  (G.=^'H7&),  Uawkeabury,  R.  Uuell« 
(G,  =  3  15),  sud  elaowhora.  They  havo  afforded  T.  S.  Hunt  (Logan's  Rep.  Con.,  iaal-52,  1863, 
and  Am.  J.  3ci.,  IL  xtu.  23a,  18B4)  the  followiug  results ; 

Allumett«  1.      Hawkeabury.  R.  Quelle. 

Phosphate  lime  86-38  44-Tl)  40-34 

Corb.  hme,  with  some  fluorid             6 Oi)  BdO  G-14 

Garb,  magneaia  4-Tlt  9-iO 

Sesquioz.  iron  and  little  iU  1  [TO"]  ^'^^  '^'^^ 

MagDesia  (  1      -J  

luBoL  49-90  27-90  25-44 

Votaule                                               1-70  600  2-13 

100-uO  97 -as  95 -37 

They  are  blackish  externally,  and  yellowiah-browQ  to  blackiab -brown  or  bluish-brown  within. 
A  pbospbatic  nodule,  in  brown  coal  beds  near  Roth,  aObrded  liasst^ucamp  (Juhrb.  Miu.  1856, 
42i)  Phoaph.  lime  4S-47,  ph.  maKU.  a-04,  ph.  iron  2771,  magnesia  IS-I,  lime  4-20,  alumiua  (1-63, 
organic  acid  3  33,  water  7-jO,  C  aod  loss  7-68=100.  H.  =  2-S;  G.=2-ai3.  Color  eitemally 
piich'black ;  within,  honoy-yellow. 

402C.  Sta/e/ife  of  Steiu  ( Johrb.  Min.  186G,  716|  occurs  incni  a  ting  the  phosphorite  of  Slnffcl,  in 

Lotryoidal,  reniform,  or  stalactitic  maaaes,  Qbroivs  and  radiatiag.      H.^4.    G.=3-rj84.     Coloi 

leek  to  dark  green,  greenish-yellow.     Analysis  afforded  Forater  (L  o )  P  39-05,  C  319,  Si  Oiiliu. 

Fe  0-037,  Ca  &J-u:,  F  3-OA,  H  1'40  =  101-43X    atein  regards  it  as  a  result  of  tlie  action  of  cuImju 

'    ated  waters  on  pboaphoTittb 
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492 D.  GuAXO.  Guano  is  bone-phosphate  of  lime,  or  osteolite,.  mixed  with  the  hydrous  phos- 
phate, brushit«,  and  generally  witli  some  carbonate  of  lime,  and  often  a  little  magnesia,  ahimina, 
iron,  silica,  gypsum,  and  other  impurities.  It  often  contains  9  or  1 0  p.  c.  of  water.  It  is  often 
granular  or  oolitic ;  also  compact  through  consolidation  produced  by  infiltrating  waters,  in  which 
case  it  is  frequently  lamellar  in  structure,  and  also  occasionally  stalagmitic  and  Rtolactitic.  Its 
oolors  are  usually  grayish- white,  yellowish  and  dark  brown,  and  sometimes  reddish,  and  the  lustre 
of  a  surface  of  fracture  earthy  to  resinous.  Shepard's  Pyroclasite  {A.m.  J.  Sci.,  II  xxii.  97)  is 
nothing  but  the  hard  guano  fVom  Monk's  Island,  Caribbean  sea,  the  mass  of  which  he  namod  Pyro- 
guanite^  under  the  wrong  idea  of  its  haying  undergone  the  action  of  heat :  and  Phipson's  Sornhr&- 
rite  (J.  Ch.  Soc,  xv.  277,  1862)  is  the  same  thing  from  Sombrero,  as  shown  by  A.  A.  Juiien  (Am. 
J.  Sci..  II.  xxxvi.  423).  The  waters  which  have  filtrated  through  the  guano  at  Sombrero  liave 
altered  the  coral  rock  adjoining,  tuxuiug  it  more  or  less  completely  into  phosphate  of  lime  of  a 
yellowish  or  brownish  color;  and  phosphatic  stalagmites  and  stalactites  resinous  in  fracture  are 
common. 

Shepard's  massive  Glavbapatitey  yellowish-brown  to  chocolate-brown  in  color,  and  in  fibrous  sta- 
lactites, from  Monk's  Island  (1.  c. ),  is  also  in  all  probability  merely  the  guano  rqck  above  described. 
He  says  the  mineral  contains  151  p.  c.  of  sulphate  of  soda,  with  74t»  of  phosphate  of  lime,  and 
10-3  of  water;  but  such  a  compound  is  hardly  a  possibility,  and  the  fact  of  its  existence  needs 
confirmation.  The  name,  from  glauber  and  apatite,  alludes  to  the  composition.  The  muieral 
includes  also  "tabular  crystals,"  whid^  may  possibly  be  brushiU^  although  the  composition  is 
against  it. 

492E.  Epiphosphomte  BreiOu  (B.  BL  Ztg.»  xxv.  194).  Occurs  reniform,  of  scaly-granular  struc- 
ture, inclining  to  fibrous,  vitreous  lustre,  leek-  to  celandine-green  color,  with  H.=4*5— 6,  G.=3*  1 25. 
According  to  Richter  it  fuses  with  much  difficulty,  and  affords  indications  of  phosphoric  acid,  lime, 
protoxyd  of  iron,  alumina,  and  a  very  little  sihca ;  not  tested  for  fluorine  or  chlorine,  because  of 
too  little  material    Occurs  with  garnets  and  graphite  in  a  crystalline  rock,  but  locality  unknown. 

492F.  Talc- APATITE  Hermann  (J.  pr.  Ch.,  xxxL  101).  An  apatite  fh)m  chlorite  slate  i%!he 
Schlschimskiau  mountains,  near  Slatoust,  conUining  a'  large  percentage  of  magnesia  in  place  of^art 
of  the  lime,  and  low  in  specific  gravity.  It  occurs  in  6-sided  prisms,  grouped  or  single :  H.=5 ; 
G.= 2*7  — 2*75 ;  lustre  dull  to  earthy;  color  milk-whito,  yellowish  externally;  feebly  transluoent 

Composition,  according  to  Hermann  (1.  c),  excluding  9*50  of  insoluble  material  as  impurities  : 
P  43-1 1,  Ca  41  44,  Mg  8o5,  Pe  1-10,  CI  092,  §  2-32,  fluorine  undetermined;  whence  the  formula 
3  Ca'  P  -h  ^Ig'  P,  with  chlorid  and  fluorid.  Berzelius  suggests  that  the  magnesia  may  have  come 
from  th6  gangue.  According  to  Yolger  it  is  an  altered  impure  apatite,  tfome  magnesia  is  present 
in  many  apatites  (Bischof.). 

4920.  Hydroapatitb  Damowr  {Ann.  d.  M.,  V.  x.  65).  In  mammillary  concretions,  looking  a 
little  like  chalcedony.  H.=5-5.  G.=8*10.  Cdor  milk-white.  Subtransparent  Composition 
that  of  a  hydrous  apatite ;  3  Ca'  P  -f-  Ca  P  -i-  fl.     Analysis  by  Damoor  (La): 

P  40-00        Ca  47-31         P  336         Ca  3*60        fl  5-36. 

Heated  in  a  tube  it  decrepitates  and  gives  out  ammoniacal  water. 

Found  near  St.  G irons  in  the  Pyrenees,  in  the  fissures  of  a  brownish,  ferruginous,  argillaceous 
schist,  a  rock  which  not  far  distant  afibrds  wavellite. 

493.  PYROMORPHTTB.  Gron  Blyspat,  Minera  plumbl  viridis  pt.,  TTo/L,  Min.,  296,  1748. 
Mine  de  Plomb  verte  Fr,  TrL  Wall ,  i.  636,  1853.  Gr'iinbleierz,  Braunbleierss,  Schulize,  Dresden 
Mag.,  ii.  70,  1761,  ii  4C7,  1765  (with  obs.  on  identity).  Grdu  Bleyerz,  Phosphorsaurehaltiq 
(fr.  Zschopau),  Klapr.,  Crell's  Ann.,  i  894,  1784.  Green  Load  Ore,  Brown  Lead  Ore;  Phos- 
phate of  Lead.  Phosphorsaures  Blei,  Phosphorblei,  Buntbleierz,  Germ.  Plomb  phosphate  Fr, 
Polychrom,  Pyromorphit,  Hausm.,  Handb.,  1089,  1090,  1813,  Traubenblei  id,  ib.,  1093. 
Polyspli^rit  Breith.,  Char.,  64,  1832.    Nussierit©  Danhauser^  Barruel,  Ann.  Ch.  Phys.,  IxiL  217, 

•  1836.  Miesit  Breiih.,  Handb.,  285,  1841.  Cherokine  Shep,^  Bep,  Canton  Mine,  1856,  Min., 
407,  1857,  Am.  J.  Sci.,  U.  xxiv.  38,  1857. 

Ilexacronal.     0  A  1=139°  38' ;  a=0-7362.     Observed  planes :  (9,  /,  i-2, 

1,  2,  4,  2-2. 

O  A  4=106°  23'  0  A  2-2=124°  11'  1  A  1,  pyr.,=142°  12' 

0  A  2=120  28  7  A  i.2=150  /A  2-2=135  46 


eitfi 

Cleavage  :  /  auti  1  in  tvacea.  /  coiiinionly  strinted  Iiorizoiitally.  Oft 
clolmlar,  runiforia,  and  botryoidal  or  verruciform,  with  UBimlly  a  subi 
Imiiiiar  structure ;  also  tibi-oiiB,  and  aramilar. 

II. =3-5— i.  G.=6'5— 7'1,  niMtly  when  without  lime;  5— 6'5,  whei 
containing  liuie.  Lustre  resinous.  Ctilor  green,  yellow,  and  brown,  ol 
ditter^rit  ehades;  eoinetiiuea  wax-yellow  and  iino  oraDge-yellow ;  alsc 
grayiBh-white  to  milk-white.  Sti-eak  white,  Kometimee  yelfowieh.  8nb- 
tnuisparcnt — subtrausliicent.     Fracture  suhcontlioidal,  uneven.     Brittle. 

Var. — 1.  OrdiHory.  (a)  In  crvrfaJs.  J,  BohobiiH  found  the  .itiglas  1  A  1,  ingroencrj-stidslroni 
Zsoho|Hiu,  =  Ha'  3U'  BDd  HU'  U':  and  in  tiinwn  ftoni  Bloistailt,  IIT  U'  aud  a-'"  40  iPogg.,  c. 
KDU  I.  (J>)  In  acicular  aud  tnomr^ibe  ag^gatinas.  (e)  CoyKretionary  (croupii  or  tnaBsea  of  oryEUla, 
bavinR  the  surftK^e  angnUr.    (dt  FUnvut.    (t)  Orawtlor  tiioume,     (/)  Eai-Oin;  incruBtiuB, 

i.  I'ulytpliarilt.  'Coutjiir.iDg  l[me;  color  Iitokh  of  diSbrenC  sliDile?,  Tellowlsh-gray,  pole  ydloiv 
to  uenrly  white ;  atPwk  whiW;  G.=6'89— 644.  Rarely  in  separate  crystala ;  usually  in  iitonps^ 
jloliular,  niaiu miliary,  mrraciliH'ai.  Ifiaile,  from  Mica  in  Bohsmiii,  is  a  brown  vaiiuly.  NvM'a-iit 
IB  Eimilar  and  impure,  from  Nussl^rg,  near  Beuujeu,  France;  color  yoUow,  greeluKh,  or  gmyiah; 
G.  =  &  0416,  Cherolniie  is  milk-wliilc  or  pinklsli-vUiio  io  color,  audocours  id  slightly  m'uoiiiiatvd 
prlams,  and  also  botrjoidal  and  mafisive;  G.  =  -l'S(i|;  from  tlio  Cuniou  mint%  Cheroliii;  Co., 
Georgia.  3.  Chraimfei-om;  color  brilliant  red  nod  nnuge.  4.  Arirmfeniia ;  color  grten  to 
white;  G.=G'6— U'fl.     S,  Ftnidttinorphowi ;  (a)  after  galonile;  'S)  cenissite. 

Both  the  grreoD  and  brown  colocs  occur  among  the  pure  phoephates  of  load,  as  well  ae  tboao 
coDlaitiiag  luno. 

Corap.— 3l'b'F  +  PbCl,or(i*,i  ("b  +  APbClJ"?'.  with  hmo  often  rtplacing  part  of  tbo  lead, 
Quorid  of  calcium  part  of  the  chlorid  of  lend,  and  arHenui  acid  BooiotimeB  part  ol'  the  pho«plionc 
Rcdd,=Phogplioric  ucid  15'7,  oxyd  of  lead  Ji'l,  ehlorioe  »■'!,  lead  7-e=PuoHphale  of  lead  »9'8, 
clilorid  of  lead  IO'2=IOO.  Analyges i  1-3,  Keretea  (Sdiw.  J:,  Ixi.  1,  Fogg,  zzTi.4»9);  4,1, 
Lerch  (Ann.  Ch.  Pharin..  i!t.  3aS|i  ri,  7,  SimdbergCT  (J.  nr.  Ch.,  ilvii.  4U^);  B,  Stmve  iKokich. 

Uin   aujBL.  hi.  42);  B, ..    a       .       ..      .      ,.    ^ 

Wdiler^aJl  14,  Stm 


'uhler(Po|tK..  iv.  101|;   11),  11,  Kuritten  (I.  c| ;  12.  O.  BarnMl(Lc);  IS, 
|L  c);   13,  10,  iSuidel  (Jahrb.  Min.  Iflti4,  ■i'yi): 


1.   Wtth  liUle  or  no  ^atphaU  of  L 
{•b'P    PbCl    CaP    Ca'P 


«(C»'P), 


l(l-(l9 


I.  UicB,       hrown  crysL  S9  '.^7 

a.  Bleistadt,         ■•  8a-lT 

3.  PonlLiouen,  crysL  ( 

4.  Bluisiudt^  &t>u'n  ci-yat.  > 

5.  *■                 "  88-42      9T.7 

6.  Ema,  ye/toio  erysi.  By-07      1IM3 

7.  Krausborg.  ifrecB  89-16     1047 

8.  BereTOvsk,  yteh.-gn.  8018       M-94 
D,  Loadhills,  orangti-ed  90  09      Oal 


0-8.5=100  Kerslen.    G.=B-9a3. 

0-n  =  IOii  tCcrstcn.     Ii.=7-009, 
=100  Kcrstou.    G.  =  70i.O. 

O-WU,  Pe'P  0-77=n!J-31  Lerch.     G.— 6-843. 

l-aS,  iVPo-5ii=IOli-.!7  Lurcb. 

=100-40  Sandberger. 

=yO-fi;i  Salidberger. 

,Pe.?rO.VJ.\*'(r.=S3-71Struye.  G.-G-715. 

=  too  Wiililer. 


2.   WUh  «mclt  phosphatt  of  lime  {Polysplvei 


3.   CoiUaining  arsenic  a 

P         Ss      tb       PbCI 
[ir.-!7]  2-311    7i-41     10-09=100  Wohier. 


a  2-40,  CI  3rt4  — iill-27  Seidd 
a  2--15,  Cluiukl.  Scidel. 


13.  Z?chopau.  wAi'te 

14.  Altai,  yel'oiB  ii 

15.  Badeniveiler,  Kax-yrllaui  IG' 

16.  "  dark  imuige  lH' 

Tiimt  found  the  ohcrokine  (n  specimen  recoived  from  ?hopflrdl  tc 
'j-.i-l,  with  less  than  1  p.  c.  of  other  material  |Am.  J,  S;i.,  11.  uiv.  ^iroi. 

>fieL-imen9  of  pvromorphite  from  Uueljtoet  are  often  mixed  with  pluinbogummlte,  aud  o 
oluiiiiDa  up  to  lu'p.  V.  (Dumolir,  Ann.  d.  SL,  III.  i™.  191,  1S4"). 


it  of  lead  and  phospliioric 
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Pyr.,  etc.— In  the  closed  tube  gives  a  white  sublimate  (chlorid  of  lead).  B.B.  in  the  forceps 
fuses  easily  (F.:=r5),  coloring  the  flame  bluish-green;  on  charcoal  fuses  without  reduction  to  a 
globule,  which  on  cooling  assumes  a  crystalline  polyhedral  form,  while  the  coal  is  coated  white 
from  chlorid,  and,  nearer  the  assay,  yellow  from  oxyd  of  lead.  With  soda  on  charcoal  yields 
metallic  load ;  some  varieties  contain  arsenic,  and  give  the  odor  of  garlic  in  R.F.  on  charcoal. 
With  salt  of  phosphorus,  previously  saturated  with  oxyd  of  copper,  gives  an  azure-blue  color  to 
the  flame  when  treated  in  O.P.  (chlorine).     Soluble  in  nitric  acid. 

Obs. — Pyromorphite  occurs  principally  in  veins,  and  accompanies  other  ores  of  lead. 

Occurs  at  Poullaouen  and  Huelgoet  in  Brittany:  at  Zschopau  and  other  places  in  Saxony;  at 
Przibrara,  Mies,  and  Bleistadt,  in  Bohemia;  at  Sonnenwirbel  near  Freiberg;  Clausthal  in  the 
Harz;  in  fine  crystals  at  Nas'^au;  Beresof  in  Siberia;  Cornwall  (green  and  brown),  Devon  (gray), 
Derbyshire  (green  and  yellow),  Cumlierland  (golden-yellow),  in  England ;  Leadhills  (red  and 
orange  formerly),  in  ScoUaud;  Wicklow  (clove-brown  and  yellowish-green)  and  elsewhere,  Ire- 
land. 

Pyromorphite  has  been  found  in  good  specimens  at  the  Perkiomen  lead  mine  near  Philadelphia, 
and  very  fine  at  Phenixville;  also  in  Maine,  at  Lubec  and  Lenox;  in  New  York,  a  mile  south  of 
Sing  Sing;  .sparingly  at  Southampton,  Massachusetts,  and  Bristol,  Conn. ;  in  good  cry s tall izationa 
of  l>right  green  and  gray  colors,  in  Davidson  Co.,  N.  C. 

Named  from  too,  fire^  fiup^ii,  form,  alluding  to  the  crystalline  form  the  globule  assumes  on  cool- 
ing.    This  species  passes  into  the  following. 

Alt. — Occurs  altered  to  galenito  (Pb  S),  cerusite  (l*bC),  calamine  (2n'Si+li),  calcite,  and 
limonite ;  to  galenite,  probably  through  the  action  of  sulphuretted  hydrogen. 


494.  MIMETITTi.  Minera  plumbi  Viridis  pt.,  Plumbum  arsenico  miueralisatum,  WalLf  Min.| 
29G,  1748.  Plomb  vert  arsenical  (fr.  Andalusia)  Proust.,  J.  de  Phys.,  xxx.  394,  1787.  Idem 
(fr.  Roziers,  with  anaL)  Fourcroy,  Mem.  Ac.  Sci.  Paris,  1789.  Arsenikalisches  Bleyerz  Z^nz^ 
Min.,  ii.  224,  1794.  Griinbleierz  pt,  Buntbleierz  pt.,  Flockenerz,  Traubenblei  pt.,  Arsensaurea 
Blci.  Gtrm.  Arsenate  of  Lead,  Green  Lead  Ore  pt  Plomb  arseniate  Fr.  Pyromorphite  pt 
Mofis.  Mimetcse  Bead.,  Tr.,  ii.  594,  1832;  Mimeteiie  Shep.,  Min.,  1835;  Mimetesit  Breith.^ 
Handb.,  289,  1841  ;  Mimetit  Haid.,  Handb.,  1845,  Glocker,  Syn.,  1847.  Hedyphane  Breith.^ 
Schw.  J.,  ill  11,  1830.     Kampylit  Breith.,  Handb.,  iL  291,  1841. 

443 

Hexagonal.  O  A  1=139°  58';  ^3^=0-7276.  Observed                 ^. 
planes  as  in  pyromoi-phite.     0  A  2=120"  46',  0  A  2-2             yf/\\^ 
=  124^  30',  1  A  1,  pjr.,=14:2°  29',  bas.,=80°  4'  (mean        .^  /f.^-'^^ 
ofnieasnrenientsby  Scliabiis).    Cleavage  :  1,  imperfect.  ' 

II.  =  3-5.  G.  =  7-0 -7-25,  mimetite;  5*4  -  5*5, 
liedypliane.  Lustre  resinous.  Color  pale  yellow, 
passing  into  brown ;  orange-yellow  ;  white  or  color- 
less. Streak  white  or  nearly  so.  Subtransparent — 
transhicent.  .  ^N\  ^/^^^ 

Var. —  1.   Ordinary,   (a)  In  crystals.    Schabus  found  1  A  1  in  crystals 
from  Jolianngoorgenstadt  142'  37',  79"  44',  142"  32',  79"  66',  142"  29',  80*  4',  142"  13',  80"  43'; 
from  England,  142    45',  79'  24  ;  from  Phenixville,  Pa.,  142"  18',  80"  80'  (Pogg.,  c.  297).   (6)  Cap- 
illary or  hlaiiicntous,  especially  marked  in  a  variety  from  St  Prix-sous-Beuvray,  Franco ;  somewhat 
hke  ashestiis,  and  straw-yellow  in  color,     (c)  Concretionary. 

2.  Calciftwus.  Hedyphane,  which  belongs  here,  is  colorless  and  translucent,  in  crystals  and 
massive;  lustre  between  adamantine  and  greasy;  H.=3-5— 4;  G.=6*4— 6*5,  Kersten;  from 
Longban  in  Weriulaud,  Sweden. 

3.  Coatainiu'j  much  phosphoric  acid.  Campylite,  from  Drygill  in  Cumberland,  has  G.=7'2 1 8,  and 
is  in  barrel-shaped  crystals  (whence  the  name,  from  «a/iirBAof,  curved),  yellowish  to  brown  and 
brown  isli-red. 

Comp.-3l»b'Xs-»-PbCl,  or  (,^,  l»b-+-i^Pb 01)" P»= Arsenate  of  lead  90*66,  chlorid  of  lead 
9:i4 ;  but  with  phosphoric  usually  replacing  part  of  the  arsenic  acid,  and  sometimes,  also,  lime 
part  of  tiie  oxyd  of  lead.  Analyses :  1,  Bergemann  (Pogg.,  Ixxz.  4ul) ;  2,  J.  L.  Smith  (Am.  J.  Sd., 
II.  XX.  248);  H,  Wohler  (Pogg.,  iv.  167);  4,  5,  Dufrenoy  (Tr.,  iiL46);  6,  Raramelsberg  (Pogg., 
xei.  31r.);  7,  Struve  (Verb.  Min.  Ges.  St  Petersb.,  1857);  8,  Kersten  (Schw.  J.,  bdl  1) : 


oxtoi:n  (.'OMPorMiB. 


Pfc'Ss    fb'P     Ca'JU      C'b'P 


1.  ZuuilccBH,  yi&nn,  er.  nO'iT  — 

5.  PliciilxvUb,  iwA.  89-03  0') 
a,  JohtmugoorKMwUuJt,    "  S2-7-t  T! 

4.  Horhniuen  Sb'70  2*1 

6.  ComwBli  »iaa  4-! 

5.  Cuiaborlnnd,  UampyilUe  Tl-tO  19'< 
T.  SibeHH  a=l3'aS3  TO-TS  ISi 
8.  Iinugliaii,  Srdijpham  ttUlU  — 

MicluflaDu  found  for  the  LaoF-ban  hedy]>h> 
9-SI3,  currt-Hpandiiig  to  Pb  CI  1 1  '10  (J.  pr.  i;li.. 
1  :  St  IU'60  Oa  above  removed) ;  iu  umL  1,  1 


Pba 

9  9l=9n-09  Ber^emaim. 

B  flll=09-S4  Wuhler. 

!lV*i:59B.2ii  DurniHoy, 

9-ft5=Uii-IU  Dufrenoj-. 

8-45  =  100'15  HuuiD. 

»*a3=:IOi]  3iruve. 

16-51  ]0a9^9S-88  KorsleD. 


e  Pa-IB,  Sb2s 

c  108).     Ratio 
Q ;  m  hedypbuiKi  1 


■61.  pb  57-4,%  Oa 
nf  r  to  Sh  iu  Pii 


CI  3-06- 

._  .„  pnmpylite.  oool.  6 
and  or  Ou  to  ?b  ill  tlw 


Domcykn  obtained  fur  ao  impure,  csrthv,  fallow  mioielite,  froin  Miua  Grande,  ncur  Arqucro? 
iu  Chili(Ar.ii.  d.  5L,  IV.  liv.  Mfi),  Aa  11-65,  P  6-13,  V  1-8S,  tb  BR-31.  Ca  7-SG,  l'\i  (Jni::,  Ph  a 
1»-Ui,  Sl,p8  l-l,clsy  2,  fl  I  12=oan(l.  Douieyko  doos  not  cite  this  amlygJs  in  Uje  Isfll  edition 
othit  miuerulogy  (IBGO).    It  is  eeeodiitcil  wtUt  n  vansdate  of  lead  aud  cupper. 

Pyx-,  Btc — la  the  oloaed  tube  like  pyroiTiorphite,  li.B,  fuses  nt  1.  and  on  thareoal  pvei<  in 
B.F.  au  arEenioil  odor,  and  ia  easily  rtiliroed  to  metallic  lesd.  coating  tb<>  coal  iit  flrxt  n-illi  ehlorid 
of  lead,  and  later  with  useuous  acid  and  oxyd  of  lead.  QjveB  Cbo  cldcrioe  reaetiou  si  under 
pjroiuorpliitc.    Soluble  ia  nitric  acid. 

Ob>.— Occurs  at  Wheal  Diiity,  near  Bednith  In  Curnwoll,  and  at  several  other  of  the  Cornisb 
milloll ;  8bu>  at  Beeralstou  it  Dbvonslilre  Roughten  Gill,  DrygiU,  etc,  in  Cumberland ;  fonaerly 
at  Loadh  a  d  VuDloih  II  ad  n  Sim  land.  At  8L  Prix  in  the  Department  of  Uic  Saone,  in 
R-ancB,  m  capdhiry  rystals  a  J  ha  ngeorgeDSCailli  in  floe  yellow  crystals ;  it  Nortschiuek, 
Siberia,  n  reu      a  at  wa   lired    n  so  bI  Zinuwald.  and  Badenweiler.   The  rrystnlB  from 

1l  exlerually,  liaTing  a  (!outin([  of  pyrolusite,  but  yoLlow 
Ue  Pa.,  erystala  of  pyromorphite  capped  with  miinetite. 


Preobra^nsk  Bi  k 
within.  h 

Nam  d  rom 
inadtniss  bl     be 

this  spec   s  with  p       up 

Attn     Fom  ei!  b    iii     g     , 
the  excess    f      ond  Lfichar 


reaombliuR  pyromurijiite.    Beudnut  s  word  n 
hepard'a  nodifiiallon  of  it.  miinelfne,  he  baa  rejected  fof 
ho  correct  form  in  view  of  the  derivation.    Uohs  united 

wnala  and  chlorid  of  loud,  and  dissolving  out  afterward 


49S.  WAONEBITB.    Wagnent,  Phosphorsaurer  Talk,  Fiieh),   Schw.  J ,  iii 
Magnesio  phoephaltxi  /V,     PleuroltlflS  Breilli.,  Char.,  SO,  193,  1S23. 


-71°    53',    /A/^Da" 


a                   1 

1 

i 

4-i 

H 

— 

1-2 

1 

1-2 

i-i 

- 

H 

2-i 

— 

— 

(-2 

'■! 

1 

-2 

Jl 

— 

-i-i 

Observed  Phines. 


25',  t>AU=.U4°25',B.AM. ;  a: 
0-7SG5-t :  1  :  1-045. 

OM4=Vi6  18 

OAi-i  =  10S  7 

14  a  1-i,  to]i,  =  108  50 
i-i  A  l-i=im  35 

1  M,  rront,=  113  6 

-lA-1,   "     =127  32 

1-2  A  1-2,  "     =142  48 

^  A  J,     "     z^l38  54 

1-i  A  1-i,   "     =1U(!  4 

-1-i  A-l-S,"     =11!*  0 

J-3AV-2,   "     1=131  4- 

i-i  A  i-i,  side,  =122  25 


Most  of  the  prismntic  planes  deeply  striated.     Cleavage :  /,  and  the  orthw 
diagonal,  imperfect;  c>  in  trac^. 


ANHYDHOUS 


539 


'n.=5— 5-5,      G.=3-068,   transparent  crystal ;    2'985,    nntraiiRp.irftnt, 

Hanmielsberg.     Lnsli'c  vitreous.     Streak  white.     Color  yellow,  of  ditlbr- 

ent  shades;  often  grayish.     Translucent.  Fracture  uneven  and  splintery 
acro:i^  tlic  pnsitit 

Comp.— Mg'P+MgF,  or  (J Slg  +  iMgF)'P=PlioBphorio  add  *3-8,  magnesia  37'1,  fliioriiw 
ll'T,  niagtieBiiim  TM^^JOD.  AoBJjBes  :  1,  Fucha  (Lo.,  reviaed  by  Bammeliberg) ;  2-4,  Itamuiela- 
berg(Pagg,  liiv.  2o1,  405,  Mia.  Cb.,  349): 


P  Jilg  Pe 

I    11-73  49-y6  4M0 

2.  4D'61  4fi'27  4'59 

B.  41-89  4204  2  72 

i.  40-23  3S49  3-31 


fl-17,  Md  (146=8951  Filths. 
9-;ie=]0.'i-2l  Bamm. 
und.,    'jil  U'5a  Ramni. 
UB/L,    "   D'96  Ramm. 


Pjrr.,  etc. — B.R.  in  the  Torecpa  fiisea  at  4  to  a  greeniBh-gray  gUas;  moistened  with  aulphuric 
acid  colors  tho  flame  bluisli-grceQ.  With  borax  reacts  for  iron.  Oa  ritsjoo  with  soda  eSbrresces, 
but  iB  not  conipletttly  dissolved;  givea  a  faint  nianganoBe  reaction.  Fused  with  salt  of  pliosplioniH 
in  an  open  (ulasB  tube  reacts  for  tluorine.  Soluble  in  nitric  and  muriatic  acids,  With  sulphuric 
acid  evolves  fumes  of  tluohydnc  acid. 

Obs. — This  rare  species  occurs  in  the  vallay  of  HoUjraben,  near  Werfen,  in  Saliburg,  Auatria, 
in  irregular  veins  of  quart*,  traversing  clny  elate. 

Named  after  tho  Obcrbergrath  WlONBR. 

AIL — lu  a  specimen  of  apparently  altered  waguerite,  EnnimeUhorg  found  Si  83-81,  P  1-87,  Mg 
1-49,  Oa  iab,  Si,  Pe  1-41. 

496.  HONAZTTB.  Mooozit  Breilh.,  Schw.  J.,  Iv.  301,  1828.  Uonacite  bad  orlhogr.  Mcngite 
Brookt,  Pliil.  Mug.,  II.  x.  139,  1831.  Edwardaite  Shep.,  Am.  J.  8ci,  xiii!.  1G2,  1837.  Eremite 
S/iyi.,  ib,,  :ui,  1S37.  Monazitoid  Herm.,  J.  pr,  Cb,  xL  21,  1847.  Urdit  litrba  Jt  DahU,  NyL 
Mat',  f-  Hit'i  i^>>-  ISi'i- 

Mon.HjIinic.  6'=  76=  U',  /A  7=93°  10',  0  A  14=138"  8';  a:b:c= 
O&lTlo  :  1  :  10265.  Observed  planes:  0,  rare;  vertical,  i-*,  i-l,  I,  i-S, 
J--*;  clinodomee,  l4,  24;  bemidomes,  1-i,  -1-i;  hemioctaliedraJ,  1,-1,1, 
1-2,  2-2,  3-3,  -2-i. 


wioh,  Ct. 


0  A  l-i=130''  6' 
(9A-l-i  =  143  6 
OAt-*"=103  46 
(?  A -1=133  39 
0  A  1^121  6 


f\ 

Lid 

\j 

I  ,,\ 

1 

w 

Watertown,  Ct. 


Watartown,  Ct. 


0  A  -2-2=121°  18'  -2-!  A  -2-!,  iroiit,=81'' 
OA2-i=11910  1-8  A -1-1=140  40 

6»  A  W3=90  i-i  A  l-t=126  8 

1  A  1,  front,=106  36       i-i  A  r-!=100  13 
-1  A  -1,  "    =119  22      U  A  2-i=9S  6 


1-t  A-l-i,  top,=93''  12' 
l-iAl  =  143  18 
«-i  Ai-i,  froiit,=65  42 
*-*■  A  /=136  40 
i-iA-l=131  53 


OXYGEN   COMPorUDS. 

w  A  1=118"  13' 
;-»A-2-S=120  10 
-2-1 A  2^^=152  56 
-1  A  7=1+(S  17 


1  A  7=138*  &9f 
t-i  A  24=150  £ 

l-t  Al-i  =  131  i 
i47\  t-i=152  9 

0  very  jiertect,  and 


Crystals  usiiallj  liftttened  parallel  to  i-i.     Clei 
brilliant.     Twina:  coiiipoeition-face  0. 

H.=5-5-5.  G.=4-9-5-26;  5203,  N.  C,  Genth;  511,  Ural,  Koke- 
cliarof;  519— 5'26,  urdite,  Forbes,  Lustre  inclining  to  rceinous.  Color 
brownish-liyauinth-red,  clove-browu,  or  yeliowisL-brown.  Sabtrausparent 
— eubtvaBoiucent.     Rather  brittle. 

jiia  of  Hermann  (1661)  givcB  the  0.  ratio  Tor  Oa 
:G:2e.  Analyses:  I,  Kerslcn  (Fogg^  ilvii.  3S5);  2,  Hermaoa  (J.  pr.  CL, 
-  "L  113);  4,Damour(Ajin.  Ch.Phj'BTlIHi.44D): 


2^-SO 

11-95 

2-10     26--10 

28'OS 

1-7B     3TSe 

1.      " 

28-16 

(r. 

—   asss' 

10    S3-40    I-Se     l-tiS,  K  and  Ti  ir.=iO}id  EersttMi. 
2T4I       tr.       1-48,  %  0  80,  f  e  ir.=93  BB  Hermawi, 

33-42      T-56      ;  n  1-Ii0=99-4T  Hennaon. 

4.  a.  Ohico        2B-a       -^    4B-1       24-1        ,  insol  1  6^  1  Oo  Uoaiour. 

■incliidHBlKDIO. 

ThoriB  wuB  dctnoted  in  monozile  both  by  Beizelius  and  WiJIilor,  though  not  bj  nermann.  Tin 
wot  detected,  with  the  blowpipo,  by  Ro«e  in  tho  American  mouazitij. 

Sbeiwrd  found  in  his  edwnnbite  (L  a)  7-77  p.  a  Kircoiiia,  444  Si,  3-.'!3  Si,  with  BB-as  Ce,  La, 
and  26-06  V\  but  roj^a  bit  rogultaiii  theUat  edition  of  his  Mioeralog;,  referring  both  edwardsita 
aod  cremito  to  nionaxite. 

Var^— Till)  crystal  offordiug  tb&  author  th 
fbces,  woll  islculated  Tor  accurate  mousuremei 
baupt,  04'  :IS'. 

lieBoloizeauz  obtaioed  for  crystals  froo)  the  auriferouB  rands  of  B,  Chico,  in  Antioqnia  (Aim. 
Cli.  Phys„  IlL  li.  44"),  I A  l=n-  20',  /A  1-1=136=  ;)ii',  76"  15',  wA-l-i=127',  yA-l-(  = 
1211^  30,  -1  A  -1  =  107"  (mmrlj).  -1  A  1-1  =  143-  4ii'.  Kakschnrof  hna  mcBBured  crystuU  from 
ML  Ilraeu  and  the  river  Sauarka,  and  found /A /=93°  22'.  C=76°  14,  Oa2-J  =  119''  iO'.  Oa  1-i 
=  138°  9',  lAl  =  ll«°  28',  -1A-I  =  10(i'  «',  0  A  |.i=I43°  2',  Oa-1.i=129°  69';  the  fat-es 
were  not  vory  ev(>n,  and  his  results,  he  slates,  tvere  therofore  not  very  Ginct. 

Fyr.,  etc. — B.B.  inruaible,  turns  gray,  and  wbeu  moistened  with  siilphnric  add  mlors  tha 
flame  bluish-green.  Witll  borax  gives  a  bead  yellow  while  hot  and  colorless  on  cooliDg;  a 
saturated  bead  becomes  enamel-white  on  flaming.     DIIBoultly  soluble  in  muriatic  acid. 

Obs. — Monazite  was  flrat  brought  by  Fiedler  from  the  Ural-  It  occurs  near  Slatoust  in  tha 
Ilmen  Mln.,  iu  granite,  alonir  with  Hesh-red  feldspar;  also  near  the  river  SiiGarka,  in  the  Ural ; 
uear  Nuteri)  in  Norway  (urdile),  in  crystals  Nnoetimes  1  in.  across;  at  Schreibcrhau,  with  gado* 
tiuile  (G.  =  4-i<)-  I'l  'ho  United  States  it  Is  found  in  small  crystals  from  ,\  to  1  iu.  long,  with  the 
aillimanite  of  Norwich,  and  sparingly  wiih  the  same  mineral  at  Chester,  Ct.  A  few  minute  crystals 
(emnifa  of  Shepard)  were  found  in  a  boulder  of  albitic  granite.  contaiiiiDg  also  a  few  minute  zireons 
sod  tounnalincH,  in  the  northeaftoru  part  of  Walertown,  Ct.  Good  cryi<tiila  are  obtnined  with 
the  Billimanite  of  Yorktowii.  Westchester  Co.,  N.  Y.;  neat  Crowder's  Mountain,  N.  C. ;  anil  in 
(told  washings  on  Todd's  branch,  Mecklenburg  Co-,  N.  C,  with  garnet,  zircon,  end  liiuniond. 
tound  also  in  the  gold  waahiiigs  of  Rio  Chico,  iu  Aniioquia. 

Named  from  )...."<i..,  (o  be  eotilary,  in  allusion  to  its  rare  occuiTence. 

Mo'iaziloid  Hermann  (J.  pr.  I  h.,  il.  21),      This   minorol  is  nionazile  in  crystallization  and 
external  characters.     II-=f>.     Gl.  =  6-281.      Hermann  states  Chat  the  brown  color  ia  dijitincL 
Hermanu  obtained  id  his  aualysia: 
P  17-94      Ce  49-35      La  Sl-^O      Ca  I'&O      fl  1-36,  subat  like  Untalum  S"i7.  "ilfc  Fe  ir.  =  9T'?2, 

B.B.  infusible.    With  the  fluxes  like  m 


497,  Tdonekith  Ln-y,  Aon.  Pbil,,  : 


Tumerite  is  Jsomorplious  with  monazite^ 


*  Am.  J.  ScL,  xzxiii,  TO,  1838.    Fig:  8  iu  that  article  is  zircon,  and  not  monazite. 


I'lIOSPHATES   AND   AK3KNATE8. 

and  IVti  it  In  cloarago  aud   calor,  and  may  1)4  tlio  same  species.     It  is  known  00^7   i 

crystals  ;  Ibo  originnl,  from  Mt  Sorel  in  Dai)|)liiny 

(rquaxurod  1>7  Levy,  Uarignac.  Phillips,  and  Dcs-  449 

cloia^amj;  later,  from  dania  Brigritto,  near  Buaras  j,-, 

in  the  Tavslscli  valley,  Alps  (moasured  by  v<na         ii/^      L 

Ratlii.    Till)  aocompinying  proflle  tiguro  is  from       ,  x    "^  j^ 

roin  Eluth  (Fogg.,  czii.  '247),  but  reversed  in  posi-    ■ 

tioti  so  as  to  mako  it  coirespoiid  with  the  above; 

moreov'er,  the  plane  or  perfect  cleavapi  is  made 

the  lianal,  na  in  monazite,  instead  of  i-i,  that  e< 

made  by  v.  Batli.     Some  of  the  angles  are  a 

follows:   those  unaocrodit«d,  r.  Rath's  oalciilated 

results,  from  1-tA  1  =  141°  23',  l-iA  l  =  ]4:i" 

i-i   .  1-1=131'  f>S';  those  with  Di.  afilierl,  Das- 

cloiieani's  ditto,  from  Ui  a  l-i=10(i,  i-i  ft  1.1  =  lid" 

31,  1-1^1-1=96-20';  those  with  M.,  P.,  L.,  af- 

Uxed.  mcosuremeats   by,  respectively,  Marigoac 


Phillip; 


/a/=93°  60' 

0  A  1-1=13(1  3 

OA-l.i=142  15 

OAW=102  43 

0  A  -1  =  133  0 

0  \  1  =  131  16 
i-i  A -W=U0  2T 

"  1-10  40  Dz. 

1-1  A  l.i=m  15 

"       lie  31  Di. 

"  126  31  M. 

i-i  A  3-3=!l5S  25 

"  163  11  Di. 

153  52  P. 

"  ISS  55  U. 

i-iA  2-2=143  6 

"  141  15  M. 


■'        I3H  43  U. 

A  (-2  =  15-1°  58' 
A  1  =  143  44 
"        l4:t30Di.,  P. 
A -1  =  148  S6 
'■         H9  44  Di. 
"  149  33  P. 

"  100  0  Dl. 


191°  laf 

-3  8R. 


SDi. 


i-t  Al-i=131  6» 

131  fill  M. 

"  181  66  P. 

i-i  A!-i=l4S4»| 

"  145  57  Di. 

"  146  10  P. 

"  14S  63  M. 

WA  l-i,  top,=8e4 


Tumerite  is  described  as  having  H.  above  4 ;  lustre  adamantine ;  color  yellow  or  brown ;  streak 
while  or  (n^jri^h;  transparent  to  translucent.  Children,  after  some  imperfect  trials,  made  out 
th:it  it  contiined  alumina,  lime,  magnesia,  a  little  iron,  with  no  tibitiic  acid,  and  very  little  silica. 
At  Mt-  Sorel  it  occurs  with  quarti,  albile,  orthoelase,  crichiouite,  and  octahedrits ;  and  in  the 
TavetAch  valley,  with  quartz  crystal  and  octahodrite  in  talcoae  achiaL 

493.  TKEPHTUni-    Triphylio  Fucftj,  J.  pr.  Ch.,   lit  SS.  1934,  v.  319,  183S.    Totrephylin 
£;»7.,  Arsb.,  IV.  IS35.    ^Ktoviitfa  K  Hariaulaold. 

Orthorliomljic.  I  h  7=98'' ;  O  A  1-1=129'  33',  Tscheiinak  ;  a:l\c=. 
1211  :  1  :  I'loOi,  Observed  planes  :  0 ;  vertical,  *-T,  /,  »-2 ;  domes,  ^i. 
1-I.H;HH 

7A/.ov-.i-i,=82''  OAl-irrlSS"  33'  «o  «i 

7\w=131  OAfi= 

It.  *-2=162  30      Ok^i= 
/a  1-1=135  8        (3A|-i=:130  5-t 
U  A  !-»=133         1-!  A  l-i,  ov.  0,=%1 4 

Face*  of  cryetala  usually  uneven. 
Cleavaire :  0  nearly  perfect  in  unal- 
tered crvatftU.     Massive, 

iL=5.      G.=3-54  — 3-6;     3-545— 
3'5<)1,   BodenmaiB,   Oesteo.     Sabreain- 


H 


COM  1  ■"JUKI'S. 

oua.     Color  green lab-graj' ;  also  bliiisli;  tiftpii  hmwniab-blacic  extemally 
Streak  grayisli-white.     Trans  hi  cent  in  thin  fragments. 

Oomp. — {i'e,  Sn.  Li)'P,  Fuchs.  OeBten's  BDaljsig,  ythk\i  wsb  made  on  the  pure  minom, 
wholly  uDBlKrwl,  Fiistains  Pudis'e  fonniila.    0.  ratio  for  f'*  +  Mn,  lj  +  r(«-+-Mg=3  :  1. 

Aual^BCB;  1,  Kuch^  IJ.  pr.  C]^  iil  US,  t.  319);  -2,  3,  KammdHberB  (Fogg.,  Iixiv.  439);  4, 
BaertArcluPlianu.,  II.  ItH.  371);  h,  ii.  0.  Wittslein  iVicrt,  pr.  Piiann.,  i.  BUB);  6.  Gerlach  (ZA 
DHl.  Ver.  IltUle.  ix  U»li  7,  OpBten  (Pogg.,  crlL  *3«l;  H,  imperf^rt  uiaL  lij  Berzelius  and  N. 
NoidoDskiOIiJ  iJaliresij^  jr.  JM|: 

P         te       lln     Slg     Oa      Ll       S«      ft  Si        fi 

1,  Bodenmaia    il-4T    48-67     *■^0 —    3W   0-&3    O-B8=09-S5  Fncbs. 

!,  "  8B-;(S     41-43     8-43     7-08     1-07     U'36      I-28=eil-0S  ItHmm. 

B.  "  4D7a     3B-B7     9'8U 7-^8      Vii     fl-BS       02B    =1000S  Bainra. 

t.         "  l<n-3fl    41-S3    5-70   li-IA    1-00    5-iiU    t'lQ     MH       ITS   =  l(lOa9Baer. 

B.         "  4109     3B01  11-40   0-48    647    0'87    li-07Pe3-81     103=99-i  3  Wlitot 

6.  "  40-8J     8834     9-06    1K7    0-fl8     e-8*     2-Sl     OM =liaiBCi>rL 

7.  ■'  44-19     B8-21     5-63    2-S9    0-70     7-69     0-74     0-«4       O'iO    =1UO-OB  Ocsteo. 

8.  nnland         420      38-8      I-J-!    1-7      8-* =  103-2  Here. 

The  eicees  in  the  analj'iic  or  Ihc  IlnlaDd  imneral  (letraphylino)  is  3uppo9<Ml  to  b«  owing  to  an 

incorrect  iSeleniiinBtiOD  uf  tlie  lllliia. 

FyTi  etc. — In  the  closed  lulie  anmetimea  decrepitatea.  tunis  to  a  diirk  color,  and  gives  off 
traces  of  water.  B.R  Aisee  at  15,  toloring  the  flame  b(WMlil\il  i;thia-red  in  ttreak^,  with  a  pola 
tjluiah-greea  on  ilie  eitcrior  of  Ilie  cnue  of  flame.  Tlie  ooloratjou  o!'  the  fliiiiie  m  beai  seen  when 
the  pulverized  mineral  molntened  with  Eulphuric  acid  is  trusted  ou  a  loop  of  plaltniim  wire.  With 
lionii  girts  au  iron  bead;  with  aodn  u  raHetion  for  mangsneae.     Solublu  in  iiiurialir  acid. 

Oba^-TripUylite  wmin  at  BabpoBteiu,  near  Z«-iesel,  in  Bavam:  and  f.  451  is  from  a  largo 
■omewliat  distorted  Bavariiin  crystal  iu  the  rabiuet  of  R.  P.  (ireu.  Jr.,  haring  tlie  appoaraoc-e  of 
being  altered;  also  at  Keilyii,  in  Kinland(perowakinc  ortetrapbyline);  Norwich,  Mas)<. 

On  erydt,  Tachenopk,  Bor,  4k.  Wien,  xlvii.  382 ;  R.  P.  Greg.  lliU  Uin.,  40rt,  IVbi ;  Dana,  ib. 

Hamad  from  r*ii,  ihrm-jhld,  and  fuin,  family,  in  allusion  to  it*  conliuDiag  three  phospbates. 

Alt — Triphjiite  and  tripllle,  like  other  mincmls  ootitaiulug  protoiyd  of  Tnanganexo,  tindergo 
easy  alteratisa  by  oxydatioa  and  h/draCion ;  and  the  former  also  by  losing  ita  alkuliea.  The  ces- 
qnioxjd  of  iron  in  Wlttatein'e  saalyeie  lanal  G)  is  tbn^  accounted  for.  The  foUowiiig  huTe  oomo 
Irou  the  nlteratiou  of  oue  or  the  other  of  these  minerala. 

A.  llerEKoSTTE.  llelepoaite  Allvaad,  In  an  Art.  by  Vatiiiutlin,  Ann.  Ch.  Phys.,  xn.  2'J4.  1B2S. 
Belcroaiic,  Uot«ro7.ite.  AUtiaud,  Ann.  ScL  Kat,,  viil.  »4n,  ]H2tl. 

GlcdTable  iuu«slvu  and  lamellar;  clenra^  stated  to  be  in  three  dlrcctionn,  uDC<]Un1,  nnbrdinj 
an  oblique  prism  of  100°-101'.  il.=bi  —  ii;  G.=3-52.  or  3-:!0  after  further  alieraiion.  Dufn^ncy; 
luKlre  r^iiioiis,  or  like  that  of  apatite;  mlor  grcenisli-  and  bluiith-gray.  bcMiming  violet  and  sub- 
metullic  on  e*p08ure.  Soluble  in  eoida,  with  a  slight  residue  of  silica.  B.B,  fuse''  to  a  deep  brown 
subnietallic  enamel.  Foimd  iu  pegmatyte  near  Linjoges,  Dtpt.  of  Haute  Vienne,  Fr.incp,  and  espe- 
cially at  the  quarries  of  Hurcaui.     Named  litleroeile  from  i-tf,  o(/icr  or  differtnl,  but  misspelt  bj 


C.  Ali-pauditb  Damour,  Ann.  d.  M.,  tV.  liii.  341.  1843  [not  Alluuudile  Brmltardi].  In 
nodnles,  or  massive,  with  three  reetnngular  cleavages  ns  in  tnplite,  two  rather  easy,  the  other 
less  so.  II. =4— 5;  G.=3-<eS,  Damour.  Color  brown,  LrowniRh-rpd  at  the  edges  by  transmitted 
light;  powder  brownisb-yfllow.  B.U.  fuBcs  easily  to  a  black  miigiietic  globule.  Dissolves  in 
muriatic  acid  with  evolution  of  chlorine.  Supposed  to  be  altered  IriplJte,  and  comes  from  Chan- 
tcloube,  near  Limoges. 

D.  AUrnd  Trii-liylilt  from  Ximpich,  Mat!.  Tlie  Norwich  mineral  Is  found  only  in  crystals,  some 
an  inch  long  and  wide,  associated  with  spodumcue  in  quartz.  The  (Tvstals  vary  much  in  their 
angleii ;  tl'.e  fiices  arc  smooth  Imt  hardly  polished.  The  followiiij;  angles  were  obtained  by  the 
author  from  8  crystals  ithe  right-hand  i'2  is  here  accenicdj; 

L  II.  III.  IV.       V.       VI.  VII-     \1II. 

i-5  A  i-»'  128'  ISl'-lSi"  12T-130i''  130j     126°     13i'  \1^'     130° 

t-2  Ai-l  118  113  108  103 

i-a  A  i-1  121i-122  120  115      118-110 

Oa  U  1!<I  128-132 

11-2  A  1-1  luij-ioa 
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L        II. 

III. 

IV.           V. 

1-2'  A  1-7 

n.si° 

no* 

iio'-n2<^ 

t.2(ori-2')A/ 

UO"     162 

0  A  obtuso  edge  of  / 

j    94-97 
\    86-37 

9(^ 

90 

86' 

/A/ 

93 

P        Pe     Mn 

to       Mn 

1. 

Limofreg,  IkterosiU 

41-77 

34-8J>  17-58 

2. 

i,   '                      n 

82-18  31-40  30-01 

H. 

Rabcnstein,  Psettdotr. 

35-70  4817     8-94 

4. 

ii                (i 

35-71   51  0i»     8-07 

5. 

Alltiaudlle 

41-25  2562     I'oG 

2308 

6. 

Norwich,  Mass. 

41-35  27-3^24-70 

93*      100*       90* 
80         90 

^fany  of  the  crystals  hare  a  monoclinic  fonn,  while  others  are  orthorhorabic ;  but  the  latter  is 
the  normal  form;  the  obliquity  having  resulted  from  some  movement  in  the  enclosing  rock  after 
the  crystals  were  made.  They  closely  resemble  in  form  the  crystals  from  Bavaria.  Cleavage  not 
distiijct.  Color  black;  Ftreak  brownish-red;  opaque;  brittle;  1I.=6  5;  G.=2  876,  Craw.  Id 
composition,  quite  near  alluaudite,  as  observed  by  Mallet  Brush  found  the  interior  of  a  crystal 
true  triphylite,  with  color  grayish-green;  H.=5,  and  G.=3-5H4  (Am.  J.  Sci.,  II.  xxxiv.  4o2). 

Analyses:  I,  Dufrenoy  (Ann.  Ch.  I'hys.,  xh.  342);  2,  Rammelsberg (Pogg.,  Izxxv.  430);  3,  Fuchs 
(J.  pr.  (;h.,  lii.  98,  v.  319);  4,  Delffs  (1.  c.);  5,  Damour  (L  c);  6,  7,  W.  J.  Craw  (Am.  J.  Sci.,  XL 
xi.  99);  y,  J.  W.  Mallet  (ib.,  xviii.  «3): 

6a   Li    n    §i 

4-40  0-22=98-85  Dufrenoy. 

6-35   =100  Ramm. 

5  30  l-40=99-5l  Fuchs. 

4-52 ,  ins.  0  70=100  D. 

2  65  0-60,  >fa  5-47 =99-7 :<D. 

1-97  2-27  2-u7    ,  Mg  tr.,  insol  029 

=  100-01  Craw. 

7.  "  "  44-64  2602  23  30 I'Ol  220  2*07    ,  Mg /?-.,  iusoL  0*30 

=  100-14  Craw. 

8.  "  "  (5)43-04  29-50  2-2-59 0-09  1-79  2  05    ,Mg0-73  =  99-79M. 

Ueft^rosite,  by  Rammelsberg's  analysis,  gives  the  O.  ratio  for  bases,  acid,  and  water  18-67  : 
1 8- 13  :  5-64,  and  was  made  on  a  brownish-violet  specimen  having  G.=3-41 ;  by  Dufrenoy's,  3  : 
<;  :  1.  Piemlotriplite  corresponds  nearly  to  9  :  10  :  2.  AUimudiU  gives  approximately,  suppos- 
ing the  Tiiauganese  to  be  proioxyd,  as  stated  in  the  analysis,  for  the  0.  ratio  for  ft,  jtt,  P,  ft= 
5  :  6  :  IS  :  2 ;  and  the  Norwich  mineral  I  :  9  :  15  :  1.  It  is  useless  to  write  fonuulas  for  these 
compounds  until  the  state  of  oxydation  of  the  iron  and  manganese  has  been  more  precisely  ascer- 
tained; and  even  then  they  are  of  little  value,  as  the  mineral  in  the  altered  state  is  probably  a 
more  mixture. 

Mela.vchlor  Fnchs  (J.  pr.  Ch.,  xvil  171)  is  altered  triphylite  according  to  Sremann  (this  Min., 
4tli  ed.,  513)  It  is  a  phosphate  of  iron  from  Rabenstein,  containing,  in  100  parts,  38*9  sesquioxyd 
and  3*87  protoxyd  of  iron,  besides  protoxyd  of  manganese,  and  9  to  10  p.  a  of  water;  it  occurs  on 
triphylite.     The  name  alludes  to  its  blackish-green  color. 

499.  TRIPLITB.  Phosphate  natif  de  for  melange  de  manganese  (fr.  Limoges)  Vauq.^  J.  de  M., 
xi.  295,  1802,  Ann.  Ch.,  xlL  24-i,  1802.  Eisenpecherz  pt  Wcm.,  1808.  Mangant^se  phosphate 
LncQJi,  Tabl..  i.  169,  1806.  Phosphormangan  Karst.^  Tab!.,  72,  1808.  Manganese  phosphate 
ferrifere,  //.,  TabL,  1809.  Triplit  llausm.,  Handb.,  1079,  1813.  Eisenapatit  Fuchs,  J.  pr.  Oh., 
xviii.  499.  18H9.  Z\viselit  -Brc/7i.,  Uandb.,  iL  299,  1841.  Phosphate  of  Iron  and  Manganese. 
Zwieseht  (Jlock,  Syn.,  244,  1847. 

Ortliorlioinbic.  Imperfectly  crystalline.  Cleavage:  unequal  in  three 
directions  perpendicular  to  each  other,  one  much  the  most  distinct. 

H.=4— 5-5.  G.=344:— 3*8;  3*617,  fr.  Peilau,  Berg.  Lustre  resinous, 
incliniiiir  to  adamantine.  Color  brown  or  blackish-brown  to  almost  black. 
Streak  yellowish-gray  or  brown.  Subtranslucent — opaque.  Fracture  small 
conchoidal. 

Comp.— R'P-hRF,  V.  Kobell,  with  ft  in  anal  3  =ife  +  l>'ln,  and  R==l  Ca  +  2Mg  +  3Fe, 
which  gives  for  the  i)ercentage  composition,  Phosphoric  acid  82*7,  protox.  iron  16*6,  protox.  man- 
ganej^o  :«2-2,  iron  G-4,  magnesium  1*8,  calcium  1*5,  fluorine  8*8=100.  Analyses:  1,  Berzeliuf 
(Schw.  J.,  xxvii.  70);  2,  Bergemaun  (J.  pr.  Ch.,  lixix.  414);  3,  v.  Kobell  (J.  pr.  Ch.,  xciL  390);  4^ 
Fuchs  ^J.  pr.  Ch.,  xviii.  499j;  5,  Rammelsberg  (4th  SuppL,  247); 


OXVIiKN    COMPOUKPS, 

P         f-o      Mil     Mg    6a       Sa  Fe     S     J        fi 

1.  Liinogea  S2S      :tl  't    3'J  6     —  3-i» sIOO'B 

L  PciUn  Ba-7S    31-73  3D-B3  0-82  I'lS    041^       I'SS  0'23   128=100^9 

3.  SohUckenwald   U-SS   IS-9S  30-00  3-OS  SSO&ft-.         B-10  — =104-18 KobaU. 

i.  ZaittdUB  [SS-SOl  BG-44  30-34 t«*-1i  0'6B  t-IS  =100  FadiB. 

5.         "  80-B3    il-«l  2S-25 6-00  =luO  Runm. 

*  FbMpbsIa  <tf  tiiM.  *  Wllh  Hme  U  O. 

Von  EobeU's  uulyab  bMomeo,  on  oambl&tag  the  flnotios  wiOi  F^  Ca,  Hg,  P  S3-86,  ^a  19-se^ 
Ms  80-00,  Fs  6-Mt  Hg  1-SS,  da  1-61,  F  8'10=100-1B. 

Pyr^  eto— B3.  Aue*  eaiDj  *t  16  to  ■  li&dc  mtg^ietio  globnto;  moEstened  with  snlplnute 
add  colors  tfaa  flame  blnish-green.  With  borax  Id  O.F.  givaa  an  amethTatiiie  colofad  idaaa  (maii- 
gepeae);  in  R  F.  a  Bttong  reaction  fbr  Iron.  Witli  aoda  leaots  for  nanguieie.  Witt  aalidiiuio 
•Bid  evolTea  fluohydrtc  add.    Soluble  In  muriatio  add. 

Ob*.— Found  hj  Alhiand  at  Limofna  in  France,  in  a  vein  of  qoarti  In  granite,  aocompanled 
bx apatite;  oocnniJso at Peflan in SileiiB. 


Itia  Btated  to  hare  a  rather  parftct  bnaal  dsaTagn;  a  bracb/diagonal  little  diattnct;  and  a  piia- 
ntitic  parsllal  to  a  prlam  of  128°  my  iroportboL 
Alt, — Ollen  oocorg  coated  with  oxjd  of  manganese  ae  a  result  of  Ita  altention. 

BOa  HOFBITB.    BmctUr,  Trans.  B.  Soo.  Edinb.,  X.  101,  IBSS.    Priamatddlicher  Zinkpli;ltM 
BnUK,  Cbal.,  BS,  1831. 

Orthorhombio.  /A  7=101%  0 A l-t=133°  19'  Levy ;  a:i:  c=l-0607  : 
1  : 1'2131.  Obeerred  planes  as  in  the  snnexed  figure,  with  also  2-?,  3-i, 
and  1-1.  > 

«1  0  A  l-t=l88'  60'  3  A  2,  hrach.,=87°  8' 

1-t  A  1-*,  ov.  0,=97  40         2  A  2,  macr.,=106  86 
0  A  3.1=119  47  2  A  2,  ba8.,=140 

Cleavage ;  i-i  bigbl;  perfect.    Plane  O  striated.    Also  in 
reiiiform  masBes,  and  amorphous. 

H.=2-5— 3.  G.=2-76— 2-85.  Lustre  vitreous;  i-l 
Bomewlmt  pearly.  Color  grayish-white;  reddish -brown 
when  compact.  Streak  white.  Transparent — translu- 
cent. 

IPyr.,  etc. — Dinsolvpa   without  eB^rvPscence  in  muriatic  or  nitric  acid, 
and  is  slowly  affected  by  sulphuric  acid.    B.B.  gives  out  water,  and  then 
melts  with  difficulty  to  a  clear  colorless  giobiLle,  tinging  the  flame  green. 
The  globule  obtained  with  borai  remains  clear  on  cooling.     With  soda  it  nlTorda  a  scoria  which 
is  yellow  when  hot,  and  gives  out  copious  fumes  of  sine  and  some  of  ondmium.    The  fused  min- 
eral forms  a  fine  blue  glass  with  a  solution  of  cobalt.     Ilopeito  is  supposed,  therefore,  lo  be  a 
hydrous  ooQipaund  of  phosplioric  acid  aud  oiyd  of  zinc,  with  a  small  portico  of  cadmium.     N. 
Hordonsliiold,  Jahresh.,  v.  IBB,  18»5. 
Obs.— Found  in  the  calamine  mines  of  Altenberg,  near  Aii  la  Chapelle. 
Kamed  in  honor  of  Prof.  Hope  of  Edinhnrgh. 
The  anglo  of  ^  A  J-l  io  hopeite  is  near  i-i  A  i-i  in  Gscberite. 

601.  BBRZXIIJITB.  Berzeliit  Kiihn,  Ann.  Ch.  Fhann.,  zxitv.  ill,  1340,  Magnesian  Phar- 
aacolito  Dana,  Uin.,  S3!),  1844  Chaui  araeiiiat^  anhydre  Du/r.  Berzellt  Ilaid.,  Haadb.,  49S, 
tS45.     Kiihuite  B.  J:  M.,  Uin..  481,  18S2. 

Ma&.eive,  w 

n.=5-6.     G.=2-52. 
low.     Brittle. 


in  one  direction. 
Lustre  waxy.    Color  dirty-white  t 


Iioney-yel- 
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Oomp^Oa,  4g,  Mn)*'  Is*.    0.  ratio  for  ft,  l8=l  :  If    Analyses  :  Kiihn  (L  c.) : 


Is 

Ca 

Mg 

An 

ign. 

1.     68-51 

23-22 

15-68 

2-18 

0-30=99-84  Kuhn. 

2.     66-46 

20-96 

15-61 

4-26 

2-96,  insoL  0-J3= 100-47  Kuhn. 

Another  partial  analysis  gave  Ca  21-31,  Mg,  Mn  1707. 

P3rr.,  etc. — B.B.  infusible,  but  turns  gray.  With  soda  on  charcoal  gives  an  arsenical  odor, 
with  soda  on  platinum  foil  fuses  with  effervescencev  and  gives  a  manganese  reaction.  Soluble  in 
nitric  acid. 

Cbs. — Ocairs  at  Longban  in  Sweden,  with  iron  ore  and  granular  dolomite. 

602.  CARMINiTU.    Carminspath  Saiidberger^  Pogg.,  Izxz.  391,  1869.    Carmine  Spar.    Car- 

minite  Darui,  Miu.,  410,  1854. 

Ortliorhombic.  In  clusters  of  fine  needles.  Also  in  spheroidal  forms 
with  a  columnar  structure.  Cleavage  parallel  to  the  faces  of  a  rhombic 
prism. 

H.  =  2*5.  G.  =4*105.  Lustre  vitreous,  but  cleavage  pearly.  Color 
carmine  to  tile-red;  powder  reddish-yellow.     Translucent.     Brittle. 

Oomp.— 0.  ratio  for  l*b,  Ve,  i*fcs=lf  :  9  :  17  ;  or  for  bases  nnd  acid  2  :  3,  or.  less  nearly,  3  :  5. 
Sandberger  and  MuUer  adopt  the  latter,  and  write  the  formula  Pb*  As  +  5  Pe  As.  Analysis  by 
R.  Miiller  (Pogg.,  ciii.  346): 

Ss4911  3Pe  30-29  l»b  24-65 =103-96. 

Pyr.,  etc.— B.B.  on  charcoal  fuses  easily  to  a  steel-gray  globule,  giving  out  arsenical  vapors; 
with  soda  a  globule  of  lead,  and  with  borax  an  iron  reaction.  Heated  in  a  glass  tube  no  change. 
Soluble  in  nitric  acid. 

Obs.— From  Uorhausen  in  Prussia,  12-16  m.  N.E.  of  the  town  of  Neuwied  on  the  Rhine,  with 
beudantito  and  quartz  in  a  mine  of  limonite. 

503.  AMBLTaONTTB.    Amblygonit  BreWu,  Hoffm.  Min.,  iv.  b,  159,  ISlt,  Handb.,  483. 


Triclinic.     Observed  planes  as  in  the  annexed  figure,  Dana. 


/A  7=73°  20' 

O  A  t-I=105 
OaL  back, =87  40 
Oa/=111  30? 
6>  A  edge ///=78  30? 
^  A  2-1=105  20 


/Ai-*=135^  30' 

/Ai-2=155  30 
r  A  i-5=97  50 

/A  2-?= 107  30 
i-i  A  2-t,  ov.  /,=142  30 
i-i  A  1-i,  adj., =181  50 
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Cleavage :  0  perfect ;  i-l  nearly  perfect,  angle  between 
these  cleavages  104 J-°  ;  also  /imperfect.  Usually  massive, 
cleavable ;  sometimes  columnar. 

II.=6.  G.=3— 3-11;  3046,  Hebron,  Brush.  Lustre 
pearly  on  face  of  perfect  cleavage  (0) ;  vitreous  on  i-i,  less 
perfect  cleavage-face ;  on  cross-fracture  a  little  greasy. 
Color  pale  mountain  or  sea-green,  white,  grayish,  brownish- 
white.  Subtransparent — translucent.  Fracture  uneven. 
Optical  axes  very  divergent ;  plane  of  axes  nearly  at  right  angles  toi-t ; 
bisectrix  of  tlie  acute  angle  negative,  and  parallel  to  the  ^^e  O/irl; 
Descl. 

r 

Comp. — Perhaps  (H^  ^a)*+f  £1/  P,  with  <mMiinih  of  the  oxygen  replaced  Ij  flnosine^ 
Aualys'M:  1,  BerzeliuB  (Gilb.  Ann.,  Izv.  821);  2,  Bammelsberg  (Pogg.,  bdv.  266,  Min.  Ch.,  869> 
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Hebron,  Me» 


OXTGEX   CPUPOrXDB. 


P  Si 

L  Chandorf  Gfl  69      3.V8B 

2.  Arnsdorfj  0.=3-ll  {1)iT58      SS-SS 


8-88       829      0-43 


In  three  trials  the  ohnninawis  fonnd  to  be  XGSfl.  Me'l,  and  36-89  p.  c     RammetiibGr^  dediieea 

fieronniila(Al'l''-(-fi'P')  +  (Al'F'+BF),  R  standing  for  lithium  and  Bodiiim  ;  Robo  writes  (2  ft' 
+  liXlP)*(Al'F'+Al'0'). 

Pyr.,  •to. — lo  the  rioucd  tube  yields  water,  wliicb  at  a  higli  heat  is  acid  and  eorrodea  the 
^aa.  B.II.ruseEe&stl7(at  3)  witliinlumcaniDce,  andbceonies  opaque  whi Ic on cooUntt.  Colara  the 
Same  yollowlah-red  with  traces  or  green ;  the  liebron  vnriety  give*  an  inlGDee  lithia-rcd  j  muis- 
tened  with  Kulphurio  add  ^rres  a  hInUh-greua  to  the  flnme.  With  cobalt  Bolndoii  assameg  a  deep 
blue  color  (alumina).  With  borai  uod  salt  of  phosphonia  forms  a  transpiireut  coloptea."  giaag. 
In  fine  powder  dissolve!  easil;  in  aulphurie  acid,  more  alowl;  in  muHitic. 

Oba. — Occurs  at  Churadorf  and  Amsdoir,  near  I'eoig  in  Saxony,  where  it  is  nEsuciated  with 
tourmoiine  and  garnet  in  ^nite  ;  aUo  ut  Arcudul.  ?forway.  In  tlie  U.  States,  in  Mai»e,  at  Uchrou, 
imbedded  in  a  coarse  granite  id  nueseB,  sometinici  well  eryslallized,  with  lepidnlite,  albite,  qiiHrte,  red, 
gnen,  and  black  tourmaline,  npiitite.  and  rarely  caaeiterite;  also  it  Mt.  Mica  In  Pnria,  8  m.  from 
Hebrou,  with  tourmaline.  The  Ilebron  crystals  have  rather  rough  Taoat,  admitUng  only  of  approzi- 
mutivt' measurement,  and  are  oocuaionally  I  in.  thiek  aud  2  in.  long  i  Am.  J.  Sel.,  II.  xxiiv.  i:43). 
The  angles  above  are  Erom  meBgurcrnenCs  by  the  HUtbor  of  Hebron  cryslala.  Deadoizcuux  ob- 
tained from  the  cleavages  of  tlie  Ilebron  mineral  O  (y)  A  i-i  (ifl)=10B-i  0  fp)  A /((j=88°  3u' , 
lit)  ^  w  (w)=135'  (C,  R,  iTii.  .^ST.  Pogg.,  cuiiL  188). 

The  name  ia  l>om  di.tn^s,  blutd,  and  yi-<;  ojii/lt. 


,  1828.     Allogouit  BrtUlL,  XJih.,  33, 


7a  7=115°  53',  OAl-i= 
1  :  1-5971.  Observed  pla 
nitli  also  3,  4,  and  6-t. 

0  A  1=141°  19' 
(?  A  3=112  35 

Oa5.I=14T  30 


145°  51';  «:  A:  c=0-6783  : 
les  as  in  the  annexed  figure, 

1  A  1,  mac.,=141<'  17' 
1  A  1,  bracli.,=116  3 
0  A  7=90 


Cleavage:  /iatermptcd.    Surfaees7aiidl  very  Bmootb, 

and  delicately  lined  parallel  to  tlieir  edge  of  intersoe- 

tiwi. 

H.  =  5.     G.=^2-!)S5.     LiL^tre   vitreous,   inclining   to 

snbreeinous.  Strejik  white.  Color  various  shades  of 
yellowish- and  greenish-white.  TrHiislucent.  Fracture  small  conchoidaL 
Very  brittle.     Index  of  refraction  147. 

Oomp. — Probably,  according  to  trials  by  Turner  and  Plattner,  on  aubydiouB  phosphate  of 
alumina  and  lime  with  fluorine. 

Pyr.,  etc. — S.B,  fuses  with  difficulty  to  a  white  enamel;  becomes  blue  with  cobalt  solution. 
Dissolves  when  Siiely  powdered  in  muriatic  add. 

Oba.— Very  rare  at  the  tin  mines  of  KhreafriederadorT  in  Saxnuy.  Resembles  the  asparsgua 
variety  of  apatite. 

Named  alter  Baron  von  Herder,  director  of  the  Suxou  mines. 


SOS.  HONIMOIJTE.    Monimolit  L.  J.  Igeblrom,  <EIV.  Ak.  Stockb.,  1S65,  2i1. 
Tetragonal.     In  octahedrone.     AIbo  massive  and  incrusting. 
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H.— 4*5— 5.  G.=5'91.  Lustre  subraetalHc,  greasy.  Color  yellow. 
Powder  citron-yellow.     Fracture  granular. 

Comp. — (Pby  ]^e,  Mn,  da,  Mg)^  8b,  but  mainlj  antimonato  of  lead.    ADaljrsis:  Igelstrom  (1.  c.) : 
Sb  40-29  Ph  42-40  t'e  Jkin  6*20  Ca  159  llfg  3  25=99-73. 

Pyr.,  eto. — B.B.  on  charcoal  gives  a  malleable  lead-colored  globule,  which  in  O.F.  gives  a 
white  coating  of  antimony,  and  nearer  the  assay  the  yellow  of  oxyd  of  lead.  Insoluble  in  strong 
acids,  or  with  carbonated  or  caustic  alkalies,  even  on  fusion.  Reduced  by  hydrogen  gas  at  a  red 
heat ;  becomes  soluble  in  acids. 

Obs. — Occurs  with  tephroite  at  the  manganese  mine  of  Paisberg,  in  WeAnland,  Sweden. 

506.  ROIiflEITE.    Romeine  Dammr,  Ann.  d-  M.,  III.  xx.  247,  1841 ;  V.  m.  179,  1853 

Tetragonal.  In  octahedrons,  near  the  regular  octahedron  in  form ;  1  A  1, 
basal,  110°  50'— 111°  20';  over  the  summit,  68°  10'— 69°  10'.  Occurs  in 
groups  of  minute  crystals.     Cleavage  none. 

n.  above  5*5.  G.  in  grains,  ^'114^ ;  in  powder,  4*675.  Color  hyacinth 
or  honey-yellow. 

Oomp.— ]ft',  SbO*,  SbO*  Damour= Antimony  62-24,  oxygen  16*32,  lime  2r44=100.  Analysis 
by  Damour  (L  a,  1853) : 

0  15-82         Sb  62-18    Fe  1-31     >In  1-21     Ca  16-29  Si  soL  0-96    insoL  1-90=99-67. 
or  SbO*  40-79     Sb  0' 36-82     i'e  1  70  1-21  16-29  0*96  1-90=99-67. 

In  his  earlier  analysis  (1841)  Damour  obtained  Sb  0*  7931,  te  1-20,  >In  2-16,  fia  1667,  Si  soL 
0-64=99-98. 

Pyr.,  etc.— B.B.  fuses  to  a  blackif^h  slag.  With  borax  affords  a  colorless  glass  in  the  inner 
flame,  a  violet  in  the  outer  (manganese).  With  soda  on  charcoal  gives  white  antimonial  fumes 
and  globules  of  metallic  antimony ;  fused  on  platinum  foil  with  soda  gives  a  bluish-green  man- 
ganate.    Insoluble  in  acids. 

Obs. — Romeite  was  found  by  B.  de  Lom  at  St  Marcel  in  Piedmont,  in  small  nests  or  veins  in 
the  gangue  which  accompanies  manganese,  consisting  in  part  of  feldspar,  epidote,  quartz,  limonite, 
and  greenovite. 

Named  by  Damour  {not  by  Dufr^noy)  after  the  crystallographer  Kom^  de  I'lsle. 

607.  AMMIOUTE.  Antimonite  de  Mercure  Domeyho^  Ann.  d.  K,  IT.  vi.  183,  1844  Cina- 
brio  subido  Domeyko,  Min.,  168.  1845.  Ammiolito  DanOy  Min.,  634,  1850.  Antimoniato  de 
cobre  con  cinabrio  terroso  Domeyko^  Min.,  129,  1860. 

Earthy  powder.     Color  deep  red,  scarlet. 

Oomp. — Results  variable ;  but  regarded  as  antimonate  of  copper  mixed  with  cinnabar  and  with 
other  impurities.  Analyses  by  Domeyko  (Min.,  129,  1860)  of  the  material  obtained  in  the  earliest 
part  of  a  process  of  Icvigation : 


§b 

Cu 

Hg 

S 

5»e 

quartz   fi  and  loss. 

24-1 

16-9 

19-9 

8-3 

2-2 

24-8            8-8 

29-5 

15-6 

23-6 

3-3 

3-1 

8-1          16-9 

23-1 

18-1 

19-{J 

31 

11 

Rivot  has  found  in  a  similar  substance  tfom  Chili  (Ann.  d.  M.,  V.  tl  656),  Sb  86'5,  Ou  12-2, 
Hg  22*2,  Te  14*8,  Fe,  S  ^r.,  quartz  2*5,  0  and  loss  12-6,  and  observes  that  his  result  indicates 
the  presence  of  tellurid  of  mercury  and  antimonic  add  along  with  antimonate  of  oopper. 

Pyr.,  etc. — Effervesces  with  nitric  acid,  without  loss  of  color ;  but  loss  of  color  by  action 
of  muriatic  acid,  and  an  abundant  deposit  of  white  antimonio  add.  Heated  in  a  m  itrass,  a 
Bublimate  of  mercury. 

Obs. — Found  in  many  of  the  Ohiliaii  mines,  filling  cavities  in  the  qoartsose  or  argiOo-femigi- 
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HODS  gangae  of  the  mercurial  tetrahedrib!,  and  in  the  pores  of  the  iaipcrrecllj  compnc^t  teti*h*drlti 
itgelC  and  bus  prooe«ded  trom  the  deooupoBltioD  of  this  mercurial  ore. 

Named  Trom  i^finr,  vermituia. 

F.  Rcld  haa  iuuilj%ed  a  red  enrthf  substanoe  from  Tnmbiltoe,  near  Coquimbo.  Chill,  Utd  mada 
it  a  compouud  of  antimonite  of  mercurj  and  Hulphantlmooite  of  mercarj ;  but  thera  IS  mocb 
nncertaint/oTerhlarealts.     He  obtained  (Q.  J.  CIl  Soc,  lii.  !7): 


a  makes  Sb  0*,  8b  8*,  HgO,  EgS  as  the  « 


APPENDIX. 

BOS.  Arsen'atb  of  Nickel  (Niokolera,  ^1'  Ss,  C.  1 
Ciystalline  maaaive  or  amorphom.     1I.=4.     " 
epota  where  wnorphous ;  Plreak  lighter. 

Fonnula  given  by  Borgeuiann  (I.  c)  Si'  Sa=A.r«eDic  acid  38'0,  oiyd  of  nickel  6!'0=10ft 
Hii  aoiiJj'sia  alTordod : 

Sa  86-57         P  0-14        St  ei'Ol         Oo  0-54        Co  0'34        Hi  0-24        Fo  (r.=»«0. 

Unaltered  in  the  oloaed  tube.  B.B.  on  eharcoal  affords  anenical  fmnea;  with  borax  Id  B.P. 
gives  s  gra;  bead  (niokcl) ;  with  soda  on  charcoal  givoa  off  araenical  fiimes  and  vielda  a  maonetie 
ma^a.     From  Johauageorgenstwlt,  aloug  with  tlie  iollowiiig.  nickel  oxyd.  and  native  bi^imoUi. 

BDU.  Ahsksatb  of  Nickel  (Nickelorz,  Si'  Ss,  0.  Brrgemann,  J.  ji 
Amorphous.  H.=4.  0.=i-982.  Color  sulphui^yelkuw.  Formula  Si* 
acid  60a,  Si  49-a  =  l00.     Alialjsia  by  Bergemann  (L  o.): 


n.  HYDROUS  I^OSPHATES,  ARSENATES,  ANTIMONATES. 

ABRAKOEMENT  OF  THE  SPECIES. 

A.  FaoiPSATn  Aim  AKSBHATBa  of  Babes  in  the  Pbotoztd  statb. 
L  STBUVITB  GEOUP.    Contain  ammonia.    0.  ratdo  for  bases  and  acid  3  :  B, 
515.  Steboobitii  (|Sa+iNH'0  +  iH)*P  +  8B        Pe|e,|(lNa-i-iAm-i-iH),  +  4aq 

(IS.  Stbutitb  (f%+iNH<0)'P-t-lia  (Pe),|e.K^Am,-<-}Hg}>+l2aq 

II.  HAIDINOERITE  GBOnP.    Contain  Ume.    0.  ratio  3  :  G.    Orthorhombio,  with  ■  pearly 
diagonal  deavtge. 
sn.  Uaidinobutb  (fCft+ia)>Xi+sa  (A«e).|e,|(|ea4^1H,).4-3aq 


HTDBOUS  PHOSPHATES  AKD  ARSENATES. 
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UT.  PHARMACOLITE  GROUP.    Contain  lime  or  magneeia.    0.  ratio  3 :  5.    Monodinic,  with 
a  pearly  dinodiagonal  cleayage. 


518.  Bbushifb 
619.  Metabrushitb 

520.  Pharmaoolitb 

521.  Chtjbchitb 

522.  HoutKSsm 

623.  RCESSLEEITB 


(lCa+ifi[)«P+4fl 
(fCa+ifl)»P+8fl 
(iCa+il3[)»X«  +  6fl 
(Ca,Ce)*P+4fl 


(P  e),|e.|(i  ea + i  H,),  +  4  aq 
(P  e),|e.|(f  ea  +  i  H,),  4-  8  aq 

(Aa  e)4e.|(iea4-i  H,).-i-6  aq 
(Pe)a|e.|(6a,ee),+4aq 

(Aa  e),|e.|Mg»  +  8  aq 

(Aa  e),|e.|(J  Mg+i  H,),  + 12  aq 


IT.  yiYIANlTE  GROUP.    Contain  iron,  manganese,  nickel,  cobalt,  or  sina    0.  ratio  8  •  6. 
Monodinic,  with  a  pearly  dinodiagonal  deayage. 


624.   ViVIANITB 

525.  Stmplesitb 
626.  Ebythbitb 
527.  Annabeboitb 

529.  CaBREBITI 

530.  KornoiTB 
631.  Hubeaulttb 


{'e*P  +  8a 
j^e'^a+naq 
Co*l8  +  8fl 

Jfi*X8  +  8fl 

(Si,Co,>Ig)"X8  +  8fi[ 
(2n,Co,Si)"l8+8a 
(Jin,te,a)*P4-2a 


(Pe),|e.|Fe,+8aq 
(A8e),|e«|Fet  +  naq 
(A8e)s|e«|6ot+8aq 
(A8e)s|e«|Nit+8aq 
(As  e),|e.|(Ni,  60,  Mg),  +  8  aq 
(As  e)«|e«|(Zn,  60,  l^i)«+8  aq 

(Pe),|e.|(Mn,Fe,H,),+2aq 


V.  CHONDRARSENITE  group.    Contain  manganese.    0.  ratio  1:1?    No  deavage  ob- 
serred. 


632.  Chondbabsenitb     ^*^+2i£[ 


A84ei«|Mnt  +  2iaq 


YL  OUVENITE  GROUP.  Contain  Cu,  2n  as  the  protozyd  bases.  General  formula  ft*  •  P, 
28)  +  n  aq,  with  sometimes  Ou  ^  or  2n  ]^  aooessoiy.  Orthorhombic,  withoat  pearl/ 
deavage;  /a  /  neai  90% 


533.  Tbiohalcttb 

534.  ?  Tbbombolitb 

535.  LiBETHSNITB 

536.  Oliyenitb 

537.  Adamite 

538.  conichalcitb 

539.  Batldonxtb 

640.  euchboitb 


Ou*  Ss+6  H  (As  e).|e«|6u.+6  aq 

P,  Cu,  fl 

Cu*  P  +  Cu  fl  (P  e),|e.|€u, + 6u  H,  Ot 

Cu*  (Is,  P) + Ou  fl  ((As,  p)e),|e.|eu,+6u  h,  e, 

2n*  l8+2n  £[  (As,  e)s|ef|Zn«+Zn  H,  0, 
(Cu,Ca)*(P,l8)  +  Ou  tL-^i fl  ((As  P)e),|e.|(eu,  ea), + eu  h,  e, + i  aq 

(Ou,  Pb)"  Is  +  Ou  fi[-i-fl  (As  e),|e.|(6a,  Pb).+eu  H,  e,4-aq 

flu*  ls+ Ou  fi + 6  a  (As  e),|e.|eu+6u  n,  e, + e  aq 


Vn.  LIROCONITE  GROUP.    Contain  Ou.    General  formula  ft*  (P,  ls)+n  aq,  with  mostly 
2  Cu  ]9[  or  3  Cu  ]9[  accessory.    Monodinic^  without  a  yeiy  distinct  basal  deayage. 

541.  taqilttb  0u"P+0ufi+2fl  (pe)«|e,|e!i,+euH,e,+$aq 

542.  LraoooifiTB  Ou*ls-|-(iOu*+f  3fcl)fl*+0ft(A8e),|e.|€u,  +  Q+9aq 

543.   PSEUDOMALAOHTTB     0u*P+30uS  (Pe)4|e«|eUt+3  OuHsOa 

543A.£HLrrE  Cu*1^+20u£[+fi  (Pe)9|e«|€us+2euH,e,-t-aq 

643B.  DiHTDBira  Ou'  P + 2  Ou  £[  (P  e),|e«|eiii  +  2  €a  Ha  0t 
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841.  Eaaira 

6u'.ts  +  2e»C 

(Ab  e),ie.  jeu,  +  a  en  H,  e,               "^ 

5J5.   COBSWALUTB 

Cu'Sa+aCufl+afl 

lAsejiie,  |eti,-t-2euH,e,+3«q 

VIIL  CUALOOPHnXlTE  GEOUP.     ConUiu  Cu. 

A  perfect  boaal  deamge. 

64  G.   !-(  BOUTS 

Ou'Xa-faCuS-t-Tfl 

(ABejje.  |eu.+2€nH,e,+T»q 

MT,    CUNOOLISTTB 

Cu'SB  +  aOufl 

(Ase).|e.  [eu.+aeiin,e. 

S4B.  Chalcophtllits 

atu'Xa  +  stnll  +  Ta 

(A»e),ie,  |eu,+seuH,e,+7Bq 

iOu'Xtn-sOufi  +  flfl 

Ai,ie„H'«.  +  3euH,e,  +  8nq 

B.   PHOM"KitES  AND 

AtWESATES  OF  Bases  wHOLtr, 

OB  W  PART,  K  THE  SEBQDIOXTD  WATm 

(1)  Oiygen  ratio  fo 

r(fi',K),(P,  39)=l:5.  ivithw 

ator  BBd  snmetiaies  other  iCoeiBOTj  coo- 

B19.  Bebunitb 

SlP+ifi 

(Pe>,16.  r'JAl.  +  laq 

050.   CiLLACilTB 

SlP+5ll 

(Peuiie.  |aA!.  +  6aq 

651.  Lakclits 

SlP+lIgS 

(pe),ie.  ^iAi,+MgH,e, 

5h-i.  Sabrahdctf, 

(Sl,Pe)P+4a 

lPe),10.  l(tAl,Fe),  +  4aq 

653.   SCORODITB 

FeXi+ilr 

(PeMG.  liFp,  +  4aq 

654.   WiTKLUTB 

Sip+iSia'4-Bfl 

(Pe),[e.  li(Al.+(J+Soq 

GSa.  TbOLLEItH 

SlP  +  jXlll* 

(pe),|e,  (JAi,+jAiH,e, 

606.  PLuaBosnuMiiB  lljPb'P  +  eSlrt' 

(Pe),|e.  iPb.  +  isaAiH,e, 

667.  Calciofbbbite 

(Fe,6fl')P+jafl'+4Q: 

(Pe),H>.  Hea,3FB).  +  Mm.O,  +  4aq 

6S)i.  PsAiuucOBiSEIilTB  Pela+lFoll>4-4£[ 

(A9  0),|e.  iJF8,+*JFen,e,+*uq 

(2)  0.  ratio  for  (ft",  fi),  P=4  s  6. 

669.   ClBROUTE 


(lOa'+iSI/P'+aa 


P.Oje,  Idea +  1/1*1),  + aq 


Tralleile  (656),  coWb/emVe  (657),  aadyflarmooMtiierifc  (553),  have  the  0.  ratio 
of  the  alumina  or  iron  is  not  preseot  as  no  acoeeBot?  b;dra(o,  the;  should  b 
group.     Waveliilt  (664)  is  also  near  iL 


(3)  0.  ratio  for  (S',  E),  (P,  1b)=  1:1; 

60.  Childbrbim  (t(*'e,JiQ)'+?Sl)'P'+16ft 

SI.  ?  Attaooutb  P,  il,  (}u,  Mn,  f'e,  B 

iofor(It',B),(P,lB): 


662.  AuaBUTB 

563.  roBQUOIS 

564.  FEQAHna 
566.   FlSOBEBtTH 

666.  Tatistockitb 

667.  CBENEVIZm 
S6S    DUTBEMTB 

lies.  Cacozbhitb 


(4)  0.  r. 

il'P  +  3fl 
ipP+6fl 
Xl'P+sS 
3tl'P+8fl 
(SliCaVP+Btt 

Pe"P+8iH 
(!)P6'P  +  iafl 


but  doubtfuL 

P.|e<4(KFe.  Ma)  +  ?M1),  +  6  aq 


^AJ,e|ei.[P,  +  3aq 
^Al,e|ei,IP,  +  5aq 
Ml.e|e,.|P,  +  6aq 
^AJ,e|e„lP,+8aq 
(ea,/3Al].e|0..|P,+3aq 
(6u,  dFe)i  e|eio|As,+3  aq 
flFe.e|e,4P,  +  Jaq 
l9Fe,e|e„[P,  +  12aq 
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6t0.  ABSBinosiDERiTB  (Fe,CaVX8  +  6fl  {€a,/?Fe)tO|Oio|A8,-|-6aq 

671.  EvANSiTB  Xl'P-hXlfi*4-15fl  iSAl.e|e,o|lPa+3(/?AlHaea)+16aq 

672.  TORBERXITE  ^P  +  0ufi+7fl  i^U. OlOiolPa+^uHae,  +  7 aq 

673.  AuTUXiTB  S'P+Call4-7fi  /ffUeeiOiolPa+OaHje.-h^aq 

(5)  0.  ratio  for  {&»,  K),  (P,  ls)=3  :  2. 

574.  AJtPHiTHALiTB  (Xl,  Ca')*P*+7  !&  (ea»Ml),6  04eao|P4  +  '7aq 

675.  Sph^ritb  ^1*P«+15S  /?itii»e6|e9o|P4+16aq 

576.  BoRiCKiTB  (Fe,fla»)»P*4-16fl  (ea,/>Pe)»6  0»|e,o|P4+16aq 

C.  Phosphates  ob  Arsekates  combined  with  SuLPHAXEa 

680.  DlADOCHITE  P,S,  Pe,  It 

681.  PiTTICITB  ls,S,  3Pe,fi[ 

682.  Beudantite  P,  Is,  S,  3Pe,  i*b,  £[ 

683.  Lindackerite  Xs,  §,  Ou,  Ni,  fi[ 

684.  Svanbergitb  P,  §,  Si,  Ca,  J^Ta^  I^ 
686.  Ficlsite  P,S,f'e,Mn,:a 

D.  AlTTIMONATES. 

58G.  Bikdhedhtb  5b,  Ph,  fi[ 

In  the  preceding  formulas  the  value  of  Q  may  be  learned  from  the  corresponding  formula  in 
the  other  column.  In  many  of  the  phosphates  of  copper  the  member  n  Ou  ll  is  made  an  acces* 
sory,  as  doue  by  Rammelsberg  and  others. 


616.  STBROORTTS.   Steroorite  iTbapo/A,  Q.  J.  Ch.  Soa,  1849.  Microcosmic  Salt    Native  Salt 

of  Phosphorus. 

In  crystalline  masses  and  nodules.  G.=1'6151.  Lustre  vitreous.  Color 
white,  stained  yellowish-brown.  Transparent.  Fragile.  Not  efflorescent. 
Easily  soluble  in  hot  and  cold  water. 

Oomp.—>;aNH*oP4-9fl=Pho.sphoric  acid  3405,  ammonia  12-40,  soda  14*92,  water  38'63= 
lOo.     Analysis  by  T.  J.  Herapath  (L  a): 

P  34-325  Am.  7-680  S^a  15-762  fl  42-243=100. 

Mixed  with  about  9  p.  c.  of  impurities,  consisting  of  organic  matters  along  with  chlorid  of 
sodium,  carbonate  of  lime,  carbonate  of  magnesia,  phosphate  of  lime,  sand,  eta 

Pyr.,  etc. — B.B.  intumesces,  blackens,  and  gives  off  water  and  ammonia,  colors  the  flame  mo- 
mentarily a  faint  green,  and  f\ises  to  a  transparent  colorless  glass,  soluble  in  boQing  water. 

Obs. — Found  in  guano  at  the  island  of  Ichaboe  on  the  west  coast  of  Africa,  and  named  firom 
the  Latin  sierctiSj  dung. 

This  species  is  identical  with  the  SaU  of  Phosphorus^  used  as  a  flux  in  blowpipe  analysis. 

616.  STKUVITIS.    Struvit  Ulex,  (Efv.  Ak.  Stockh.,  1845,  iil  32,  Ann.  Ch.  Pharm.,  Ixvl  4L 

Guanite  K  F.  Ttschemacher,  Phil  Mag.,  III.  xxviil  546,  1846. 


Orthorliorabic.     HcmilieJral,  two  oiipoeite  sides  having  iiulike  planoa 
/A  7=101°  42',  0  A  1-1=132°  33';  ti  :  b  :  c^l-OyuO:  1  :  1-22S3.     Ob 
served  planes  as  io  tlie  unuexed  figure. 


0  A  1-1=138°  25' 
0  A -4-1=151  25 
0  A  i-i=90 


t-2  A  i-S,  ov.  i-l,=6S°  8' 
1-iE  A  1-i,  ov.  0,=96  50 
J-i  A  J-t,  ov.  i-ij=57  10 


but  slightly  soluble. 

Comp NH'OSlg*P+12fl  =  Pli09phoricaciil2'J-l 

-\M\     Dies  oblfliaod  (Jahrb.  Min.  I86i,  51): 


Cleavage :    0,  perfect.     Twins  :    cumpositioii-face 

H.=2.  G.=l-65— 1-T.  Color  elightly  yellow- 
ish to  brown  ;  white.  Lustre  vitreous.  Iraiislu- 
cent;  Bometiinea  opaque.   Brittle.    Tasteless,  being 


Pyr^  etc. — In  tbe  dosed  tube  ^res  off  wnter  and  ammnulu  and  becomes  opaque.  B  B.  colors 
the  flame  grei:'n,  and  fucea  easilj  to  aa  enamel,  which,  tiealed  with  cubalt  BolulJon,  aasumos  a 
bcBUliful  purple  color.     Soluble  In  odda. 

Oba. — Found  in  ^auo  from  SaldanLa  Bay,  coast  of  AtViua,  iinbi>ddcd  in  patcbes  of  crystals; 
nlpo  under  an  old  church  in  Hamburg,  where  qiiaatitic9  of  cattle  iluau  existed  iu  the  soil  aboro 
a  bed  of  pout  wbich  contained  the  crystals.  Tbia  g^c  Conns  wben  a  tribasic  phosphate  and  a 
salt  of  Dnimoriia  are  dissolved  together,  and  a  salt  of  magacsigi  is  added  to  the  mixture. 

Tbe  dlmensious  of  the  crystals  are  nearly  those  of  barjtea  if  1-i  Ixi  taken  as  |-i. 

Named  after  tbe  Rubs* 


S17.  HAIDENaBRTTB.    Tana-  Edinb.  J.  3d.,  Hi.  303,  ISIS. 

Orthorhombic.  I A  7=100°  (80°  over  i-i),  0  A  1-1=148°  W;a:h:o 
=0-595  :  1  ;  1'1918.  Observed  planes :  vertical,  7,  *-t,  i-l ;  domes,  ^-i,  2-i, 
i-l,  1-i;  octahedral,  4-2,  |-J.  j-i  A  J-i,  top,  =  14f!°  53', 
1-i  A  l-i=126°  58',  7a  ^-^=140'',  7a  ^=130°.  Cleav- 
age: i-t  highly  perfect.  Mostly  in  miiuitecrystalsaggre- 
gated  into  botryoidal  forms  and  driisy  crusts. 

H.=:l-5-2-5.  G.=2-8-J:8.  Lustre  vitreous.  Streak 
white.  Color  white.  Transparent — translucent.  Sec- 
tile  ;   thin  lamins  slightly  flexible. 

Oomp.— (lOa+lIll'j^s  +  3f[=Ar3enic  acid  68-1,  lime  2S-3,  water 
13-R=1UU.    Turner  (L  c.)  obtained,  arsenate  of  lime  SG-tiUI,  and  water 
14-319.     Dissolves  easily  iu  uilric  acid. 
Pyt. — B.B.  llko  pharmacolite. 

Obs. — Supposed  to  be  IVom  Baden  or  Joachimsthal,  according  to  R.  P.  Greg,  Jr.,  whose  csbE- 
let  contained  the  onlf  spedmen  that  has  been  observed ;  probably  the  latl«r  placc^  according  to 
Vogl  (Uhi.  Joach.,  186).    It  is  aaaocialed  with  pharmacoUCa. 
KanuHl  atlar  W.  HaJdioger. 


^M8.  BBUSBITB 
^^■booclinie. 


.     a.  £  Jfwn,  Proa  A.cad.  Cat,  ijl.  167,  1BS4,  Am.  J.  Sd.,  IL  xxiix.  18SS. 

C=62°  45',  7a  7=142°  26':  a:h:  tf=0-5396  :  1  :  2-614 
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/  A  M=108'*  47',  1  A  i4=101''  40',  1  A  1=  156°  46'  fl56°  20' 
by  a|jproxiinate  measurement),  -1  A  -1  (unobserved  planes)  = 
ltH°  23',  angle  between  edge  ///  and  linoa  of  cross  cleavage 
cl  (=0  on  orthodiagonal  section  or  plane  i-t)  117°— 117^°, 
and  between  Bame  edge  //  /  and  edge  1/1  {=i-i  on  l-i)= 
tto"— 95^° ;  whence  O  A  l-i=about  147"  30',  Dana,  Cleavage : 
cli  nodi  agonal,  perfect  and  pearly ;  0  (parallel  to  cl)  perfect, 
crystals  often  breaking  transversely  along  this  plane.  Crys- 
tals small  and  slender.  Also  concretionary  massive,  consisting 
of  hiniellar  individuals,  and  having  pearly  cleavages. 

H.=2— 2'5,  G.=2-208.  Lustre  of  i-l  pearly,  elsewhere 
vitreoua,  and  in  part  splendent ;  when  massive,  earthy,  or  more 
or  less  resinous.  Colorless  to  pale  yellowish.  Transparent- 
translucent. 

Comp.— (}Ca+lS)'P+4d,  or,  oT  the  geuaral  formula,  A'P  +  W).    Aatljaea:  1,  !,  Moore 
(L  a.);  3,  Julien  (ib.,  xL  31v): 


3.  Sombrero 


32' 11 


26-33  =  100'1B  Moore. 
26-40=100-45  Moore. 
25'tf6,  *1,  Fo  0-33,  g  0-78,  hj-groso.  l-23r=IO0-a6  JuUen. 


Pyr.,  etc. — Heated  In  a  cloaed  tube  whitens,  and  at  an  Incipient  red  beet  gives  off  water.  B.B. 
in  llie  plntiDum  Torceps  fuses  easily  with  intumeiicence,  tinfpng  the  Oame  green;  the  button 
cijBtaUine  with  brilliant  laoete  on  cooling.     Diasolvei   readily  in  dilute  nitria  and  muriaUc 

Obi. — Occurs  on  tho  rock  guano  of  Ares  Island  and  Sombrero  in  the  Caribbean  Sea,  in  groups 
and  crusts  mosistiug  of  delicate  aud  mostly  transparent  cryslals.    Named  after  0.  J.  Brush. 

Tho  species  may  be  regarded  as  isomorphous  with  vivamle;  2a  :  b  :  |cof  bmsbite  equalling 
1  07U2  :  1  :  1-3U7,  which  is  very  near  the  ratio  In  TiTianite  ^iven  on  page  a&7.  The  two  agree  In 
formula,  except  that  one  has  iil  and  the  other  Sfi.  It  is  iBomoiphoua  also  with  pharmacollle 
if  the  prism  7(142''  20')  be  reguded  aa  corresponding  to  i-3  of  the  latter,  the  angle  of  which  la 

ur  a'. 

B19.  HETABBUSHITB.    .1.  A  JuJisn,  Am.  J.  Sd,  n.  z1.  S71, 1866.    Zeugite  JuJtm,  ib., 
p.  373.    Omithite  JidUn,  lb.,  p-  877. 

Monoclinic,  with  pearly  clinodiagonal  cleavt^,  as  in  brnshite.  Occar- 
ring  planes,  the  clinodi^onul  »-i,  with  tlie 
two  orthodiagonal  V-»  and  -1-*,  giving  the 
section  in  the  annexed  figure.  Crystals  usu- 
ally having  i-i  broad  and  even,  but  not  shin- 
ing, and  tlie  other  planes  deeply  furrowed 
and  rounding  into  one  another,  as  infi".462; 
sometimes  thin  and  flattened  parallel  to  i-i. 
Angle  i-iA-l-i  varying,  38°— 46°,  mostly 
38°— 42° ;  and  38°  in  the  best  crystiJB 
(Dana).     Cleavage ;  clinodiagonal  perfect. 

H.  =  2'5-3.  Q.  =  2-288,  2-366,  2-362. 
Lustre  feeble,  except  on  the  cleavage-face, 
which  is  pearly,  somewhat  resinous  in  frac- 
ture. Color  pale  yellow,  buff,  to  nearly 
white ;  streak  uncolored.  Translucent  to 
transparent.     Brittle. 


OXYGEN    COMI'OrXDB. 


Oomp.— (i^^a+ilY^'P^- afi=PhOl^pllori^aoii^^l■90,  li mo  85-43,  Wntor  2 
as  bnuliite,  cici.-;itiiig  ono  hat  cf  vattt.    Anal^aoB :  I,  Julien  (I.  c) : 


1.  (i)J27a   83-na 


Al,  Po     It         8 
O-ia     21*83     00.%  hygroBC.  l-(iO=lniv3u  Jiilieu. 


1 


The  water  iu<Juded  somo  organic  matter. 

PyiT  etc.— Snmo  us  for  brusliilo, 

Obt. — Prnni  Sombrero,  n»tiiig  (avillea  in  gtinno  snd  the  conl  mi^k  altered  bj  (iltraiiotiB  rrom 
tbe  overlying  g^Diio.     Ccystala  Hometimia  I  iiicli  long  soil  ^  inch  broud. 

This  compound  QEjiilii?nstiile9,]uisbccurc(!0)i:nlzedaBBn  artifldalsallbjRaevFBlijaF  d  Bcneliuii. 

Alt. — Thu  i-ryetala  of  meCubrn?liit«  rrom  Sombrera  sru  ollen  hollow  from  the  renioT.il  of  the 
interior,  and  Dthomise  allcreil.    Julien  dQScribos  tbe  fbUowiujc  rarioliea; 

I.  H,  =  3-2n.  O.=l'011.  The  cnistof  the  hollov  oiTBtals  thui,  audsurraoeawjtbin  aod  with- 
out nden  coated  hj  minuio  rhombs  of  colcite;  tlie  seagUt  of  Julieo.  -i.  Crust  rather  tliujier, 
without  a  glittering  eurraro  of  caluite  rhomba.  3.  Q.  =  S-VSB— 3-030;  in  □arron' blades  wmetimee 
■Q  inch  lonft ;  the  cniat  thieV,  the  uryslals  being  nenriy  or  quite  mlid. 

i.  OmitbiU:  of  Julien,  from  Sombrero  (!■  a,  p.  st77i,  nppenra  ulso  to  ba  altered  molabrufihllc.  Its 
cryatala  presenting  Iheaome  forms  and  habit,  hut  uauotlj  qutto  Hmall  and  rerythin  parallel  to  the 
onbodiagonnl  {  also  sometimaa  thin  parflUcl  to  the  dinodiagonal,  and  acute  rhombic  in  aaction ; 
Bugle  i-i  A  -l-i=ah<iut3S°  ;  H.=3'A.  The  sualjsia  girca  was  nisdo  on  oiilj  ooe-Uuith  ol'a  graoi, 
and  ttie  resulta  are  hence  unavoidablj  diiuhtruL 

Ajialjgea  of  1,  'i,  4,  EiQonlod  Julion  (the  water  indudiog  some  orgaoio  matLor) : 


Var.  1.  Zewjita  (})4fi-5i>    **-ai 
Vnr.  3.       "  43-a*     48-87 

Var.  4.   OmUhiii     40-U    4n-7T 


%  Fe,Xl 

369     0'C6 


0-18     1-7*      (r. 


If  a  01 

l-08=»-U  JnBen. 
T  =9089  JuUen. 
— =S»-9g  Jvlietk 


la  1  0  rat  0  for  P  Cs  ( mpur  tics  eicltiiled)^'2-9j  :  I'QS ;  ornttlute  cotrupcmda  neailj  toth* 
fonuuiB  (  a'  P  +     aq 

TI  ern       u  e      1 1  or  tnl  alcllaicd  groiti)a  of  white  oyBUta,  u  attend  onHhtte,  irtU 

Mr  tu        ppriol  tt.  he  die  variie  compound  nuniis 

CT)  e  ex     1  id  by  tiiu  uuthor  had  im  ita  edgM  and  av 

Bp  glaMh  te  B.TiA  cryatahzed  CIiiiihi;MiJil«or8hepard  (Am.  J.  8d.,  IT.  zztL  96,  IBSS).  Oneorlha 
other  of  these  may  be  metabrushito  or  brushlle.  Giaubapntito  has  already  been  remarked  upon 
on  page  5^15.  It  may  be  added  that  there  is  further  proof  tliat  no  such  guano  compound  eiists 
(combination  of  sulphate  ofaoda  and  phosphate  of  lioic)  in  that  A.  A.  Julien  hasfcund  uoeddeuce 
of  it  in  hia  iuveatifrationa.  Hia  renulta  auggeat  that  Shcpard'a  soda  may  have  come  lYom  common 
salt  present,  and  bis  sulphuric  acid  from  sulphate  of  liiue 

Ep'gLiiAHe  ie  descritiod  as  occurring  in  "  small  aja^rcgates  or  inlerUced  maaaes  of  minute  semi- 
tnmsparent  crystals  of  a  ahining  vitreoua  lustre,  whtlh  are  always  implanledou  druses  of  ghiiib- 
apatite,  with  H.=about  2 '5,"  and  aa  being  "a  largely  hydrate  phosphate,  chiefly  of  lime,  and  ^ay 
also  contain  magnesia  and  aoda."  It  is  not  impossible  that  the  mineral  is  metabrushtle,  although 
Rome  characters  are  inconsistent  with  such  a  couclueion.  If  so,  the  name  epiglaabite  (meaning 
occurring  implunled  on  glaiibapaUte)  ia  iQapplicahle,  and  fbould  be  rejected. 

620.  PHA RM AOOLITE.  Arseniksaurer  Ealk  (von  Wittichen)  Selb,  Scberer'i  J.,  iv.  631, 
1800.  Pliarmakoiit  Kanlea,  Tab.,  76,  ISOO.  Artenikbliithe  Weni.,  pt.  Arseniate  of  Lime. 
Chaux  arseniate  fV.  Picropharmacolit  Stromeytr,  Qilb.  Ann.,  Ixi.  1S£,  iS19.  Atseuidto 
Bead.,  Uin.,  iL  693,  1832. 

Monoclinic.  /A  7=111''  6',  i-2  A  t-2— 141°  8', 
i-\hi-^=im°  26',  i-i  A  a=90'',  1  A  1=117°  24', 
i-i  A  1=121°  28',  i-i  A  1=9.5°  40',  i4,  on  edge 
1/1, =83°  14'.  Cleavage:  i-t  eminent.  One  of 
the  faces  1  often  obliterated  by  tlie  extension  of 
cLo  other.  Surfaces  i-i  and  i-2  usi»Ilv  striated 
parallel  to  their  mutual  intersection.  Rarely  in 
crystals ;  commonly  in  delicate  silky  fibres  or  acicu- 
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lar  crystallizations,  in  stellated  groups.     Also  botryoidal  and  stalactitic 
and  sometimes  massive. 

U.  =  2— 2'5.  G. =2*64— 2*73.  Lustre  vitreous ;  on  i-i  inclining  to  pearly. 
Color  white  or  grayish  ;  frequently  tinged  red  by  arsenate  of  cobalt.  Streak 
white.     Translucent — opaque.     Fracture  uneven.     Thin  laminae  flexible. 

Oomp.— (I  Ca+4  ft)*  58+5  ft = Arsenic  acid  611,  lime  24*9,  water  240= 100.  Analyses:  1, 
Khproth  (Boitr.,  iiL  277);  2,  John  (Ch.  Unters.,  it  221);  3,  Rammolsberg  (Pogg.,  Ixii.  ISii)): 

Is  Oa  ft 

1.  Wittichen  60-.54        2500        21-46  =  loO  Klaproth. 

2.  Andreusberg  45-68        27*28         23*86=  96-82  John. 

3.  Gliicksbrunn  61-58        23-59        2»-40,  Co,  Pe  1-43=100  Ramm. 

The  cobalt  in  the  last  is  attributed  to  a  mixture  with  cobalt  bloom.  Turner  obtained  for  a 
specimen  of  unknown  locality  (Brewst  J.,  iil  306)  Arsenate  of  lime  79*01,  water  2t»'99=100. 
Tho  name  arstniciU  is  applied  bj  Beudant  to  the  mineral  analj'zed  by  John,  on  the  ground  of  the 
analysis  alone. 

Pyr.,  etc. — In  the  closed  tube  yields  water  and  becomes  opaque.  B.B.  in  O.F.  fuses  with 
intumescence  to  a  white  enamel,  and  colors  the  flame  light  blue  (arsenic).  On  charcoal  iu  R.F. 
gives  arsenical  fumes,  and  fuses  to  a  semi-transparent  globule,  sometimes  tinged  blue  from  traces 
of  coball.  The  ignited  mineral  reacts  alkaline  to  test  paper.  Insoluble  in  water,  but  readily 
soluble  in  acids. 

Obs. — Found  with  arsenical  ores  of  cobalt  and  silver.  Has  been  found  at  Wittichon,  Baden,  in 
crystals;  at  St  Marie  aux  Mines  in  the  Voages,  in  botryoidal  or  globular  groups;  at  Andreas- 
berg  in  Ihc  Ilarz,  and  at  Riechelsdorf  and  Bieber  in  Hessia;  at  Gliicksbrunn  in  Thuringia;  at 
Joachim sthal  iu  Bohemia. 

This  species  was  named,  in  allusion  to  its  containing  arsenic,  from  9>af>/iacoi',  poison. 

Viewing  the  form  as  above,  it  is  remotely  homodomorphous  with  cobalt  bloom  and  vivianite. 

620A.  Picropharmacolite  of  Stromcyer,  from  Riechelsdorf  (L  c),  contains  Arsenic  add  46-97, 
lime  24-G5.  magnesia  3*2>,  oxyd  of  cobalt  1*00,  water  28-98=9982,  affording  the  formula 
(Ca,  Mg;*  A8^-h12  ft,  Ramm  ;  but  it  is  probably  impure  pharmacolite.  The  prefix  picro^  from 
mtpoij  bitter^  alludes  to  tho  magnesia  present 

621.  OHUROHrm.  A  new  British  mineral  containing  cerium  A.  K  Churchy  Ch.  News,  xB. 
121,  1865.  Cburchite  C.  G,  Williams,  ib.  183.  Hydrated  Cerous  Phosphate  Church,  J.  Ch.  Soc, 
II.  iii.  269,  1865. 

Monoclinic  ?  In  fan-like  aggregations  of  minute  cryBtals.  Cleavage 
perfect  in  one  direction  (the  clinodiagonal  ?) ;  also  radiated  columnar. 

H.=3.  G.=3'14?  Lustre  vitreous;  pearly  on  cleavage  plane;  color 
pale  smoke-gray,  tinged  with  flesh-red.  Streak  white.  Transparent  to 
translucent.     I^racture  conchoidal.    Doubly  refracting. 

Oomp.— 0.  ratio  for  &,P,  ft=8  :  6  :  4;  {jC©+iCa)»  P+4ft=Pho«phorio  add  2V1S,  oeria 
52-73,  lime  6-47,  water  14-07=100.  Analysis  ;  Church  (J.  Oh.  Soo,  IL  iil  262): 

P  Ce  Oa  ft 

28-48  51-87  6-42  14-93 =100-70  Church. 

Pyr.,  etc.— B.B.  in  tube  yields  acid  water,  becoming  opaque.  In  outer  flame  becomes  reddish, 
and  difficultly  soluble.  With  borax  in  outer  flame  gives  a  bead  which  is  orange-yellow  and  opahne 
while  hot,  and  colorless  or  slightly  amethystine  when  cold. 

Obs.— Occurs  at  Cornwall,  in  a  copper  lode,  as  a  coating  t'it  of  an  Inch  thick  on  quartz  and 
argillaceous  schist  C.  G.  Williams  (L  c)  has  proyed  churohlte  to  contain  didymium.  Church 
obtained  u  trace  of  fluoriu&  Cleavage  takes  place  paraDol  to  a  rhombic  phme,  which  Maskelyne 
calls  the  hascU  plane. 

Named  after  Prof.  A.  H.  Church,  of  Cirenoeater,  Engi 
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622.  HCESRNBSm].    Hornesit  JETotd,  Yerh.  G.  Beicha,  41,  1860^  Ber.  Ak.  T^Hen,  jL  18 

1860. 

Monoclinic  Cleavage  eminent  in.  one  direction,  like  talc  Also  colnm* 
nar;  stellar-foliated. 

Il.=0-5--l.  G.=2'4t4.  Cleavage  pearly.  Color  snow-white.  Folii 
transparent,  flexible. 

Comp.— fig*  ^8+8  ^= Arsenic  acid  46*6,  magnesia  24*3|  water  29*1=100,  aoalogoiiB  tOTiTiiB> 
ite.    Analysis :  y.  Hauer  (1.  a): 

Is  46  33  Ag  24*54  fi  20*07=99*94. 

Pyr.,  etc. — In  a  glass  tube  gives  much  water.  B.B.  fhses  easdy,  and  on  diaiooal  aflbidi  flu 
odor  of  arsenia    Insoluble  in  water  and  easily  soluble  in  acids. 

Obs. — First  distinguished  by  Kenngott  in  minerals  fh>m  the  Bannat  (Tidnity  either  of  GdUon 
or  Orawitza)  in  the  Imperial  Mineral  Cabinet  at  Vienna.  Occurs  in  a  ooerselj  graniilarflii^ 
cite,  containing  also  some  garnets. 

Named  after  Dr.  Homes. 

623.  RGBSSLBRITB.    IL  Bhim^  Jahresb.  Wott  Ges.  Hanao,  82,  186L 

In  thin  crystalline  plates,  with  columnar  or  fibrons  Btructore.  GleiT- 
age  apparent  in  one  direction.    Also  in  vermiform  efflorescences. 

H.=2— 3.  G.=  ?  Lustre  vitreous  to  dull.  Colorless  or  whitCi 
Transparent  to  translucent.    Becomes  opaque  and  dull  on  exposure. 

Comp.— (I  Ag+i  ]^'l84-12£[t=Arsenio  add  89*65,  magnesia  13-80,  water  46*65.  Aoiljii 
by  Delff8(Lc): 

Is  4016  Mg  14-22  Ce  ir.  tL  46*62 

P5rr.,  etc.— B.B.  fuses  to  a  white  enamel,  and  in  a  dosed  tube  giyes  water.  On  cfaarootlgifM 
arsenical  fumes.    Soluble  in  muriatic  add. 

Obs. — Occurs  in  the  Kupferschiefer,  at  Bieber,  with  pharmaoolite  and  eiythrite. 

Named  after  Dr.  G.  Bossier  of  Hanau. 

A  mineral  in  monoclinic  crystals  occurs  at  Joachimsthal  and  Kremnitz,  which,  aooorfiog  to 
Tschermak  (Anzeig.  Ak.Wien,  1867,  218^  has  the  composition  (}Mg+i  £[)*£s+ 8  £[,  aodwliidi 
.s  probably  rcesslerite. 

624.  VIVIANITE.  Bloa  Jamjord,  Natnrligit  Beriinerfolatt,  Calx  Martis  phlogisto  joncti,  f^ 
OronsL,  182,  1758.  Cssruleum  Berolinenae  nativum  Bom^  Lithoph.,  L  136, 1772.  Ocre  mirtiili 
bleue,  Bleu  de  Pnisse  natif;  de  JAsle^  uL  295,  1788.  Naturliche  Berllnerblau,  Fluwphonaoitf 
Eisen,  Klapr,,  Crell's  Ann.,  I  390,  1784.  Eisenblau,  Blaueisenerdo,  Oemu  Yivianit  (fr.  Oon- 
waU)  Wem.,  Leztes  Miu.  Syst,  7817,  41 ;  Breith.,  Hoffin.  Min.,  W.  b,  146,  1817.  Phosphata 
of  Iron,  Blue  Iron  Eartli.  Fer  phosphat^  Fer  azure,  i>.  Eisenglimmer  Mcha,  MiiL,  211,  ISH 
Eisen-PhylUt  BreUh.,  Char.,  26,  1823.  Glaukosiderit  Glocker,  Handb.,  867,  1831.  Kulficite 
Thoma.,  Kin.,  i  452,  1836.    Anglarite  Berthier,  Ann,  d.  K,  IIL  xiL  808,  1837. 

MonocUnic.  (7=71°  25',  /A  7=111°  12',  O  A  14=145**  33',  a:h:c^ 
1-002  :  1  :  1-3843.  Observed  planes:  0;  vertical,  i-t,  I^  iAj  iS;  dino- 
domes,  ^4,  1-i;  hemidomes,  i-*,  1-i,  2-i,  -14;  hemioctahedral,  i,l,-i)-l* 

i-i  A  1-^=125**  4r        1  A  1,  front,=119**  10'  iA.  A  U=90^  0' 

i-i  A  -l.i=144  20         1  A  1-^=149  35  i-3  A  i-3=154  14 

t-iA/=145  36  lAii=120  25  i  A  J,  front,=140  52 

i-i  A  i-3=167  7  U  A  14,  top,=lll  6  OA  i-i=108  35 


HYDROUS   PHOSPHATES   ASD   ABSENATES. 

Surface  i-i  smootli,  others  Btriated.  Cleavage :  t-t,  liiglily 
perfect;  i-i  and  i-i  in  ti'aeea.  Often  renitorm  and  glofr- 
iilar.  Structure  divergent,  fibrous,  or  earthy ;  aleo  in- 
crasting, 

H.  =  l-5— 2.  G.=2-58— 2-68.  Luatre,  i-i  pearly  or 
metallic  pearly;  other  faces  vitrcoua.  Color  white  or 
colorless,  or  nearly  eo,  when  unaltered;  often  bine  to 
green,  deepening  on  exposure  ;  usually  green  wlien  seen 
perpendicularly  to  the  cleavage  -  face,  and  Line  trans- 
versely:  the  two  colors  inin^Iecl,  producina;  the  ordinary 
dirty  blue  color.  Streak  colorless  to  bluf&h-white,  soon 
changing  to  indigo-blue^  coh>r  of  the  dry  powder  often 
liver-brown.  Transparent— translucent ;  becoming  opaque 
on  exposure.  Fracture  not  observable.  Thin  laminie 
flexible.     Sectile. 

Oomp.— f'e'P-H8fl=Pho»pboric  add  S8-S,  protoiyd  of  iron  4S-0,  iraler  aB'7=100,  wheii 
colorleaa,  being  isomorphoua  with  erftbrite;  but  cbangcs  readil;,  owing  to  oxjdatioa  of  the 
iron ;  anaiysiB  affordeii  BamtneUberg  e  (Pe'  P-n  8  fl)  -n  Fe"  P-H  8  fi). 

AnnljBOar  1,  Vogel  (Gilb.  Ann.,  lii.  174);  I,  Ramraelsberg  (Pogg.,  Ixiv.  4U);  3,  SlromBjol 
(Unters.,  J74);  4,  6,  Baramelsbei^ (Pogg.,  liiv. ill);  6,  BrandcB  (Schw.  J,,  mi.  77);  7,  Thomson 
(MiD.,L4fi2);  8,  W.  Fisber  (Am.  J.  3d.,  IL  ix.  S4);  a,  Hamm«labeTg  {J.  pr.  Ch,,  IxzxvL  B44)i 


1.  BodemnaiB 

26-4 



41-0 

a|-0=S8-4Vog^ 

2. 

29-01 

11-60 

35-65 

3.  St  AgnBB,  ComwaL 

3118 

«l-!8 

2T48=99J9Slrome7Br. 

4.  N.  Jersey,  Mailicile 

28-10 

1208 

12(16 

33-91 

3;i-9S 

j'','!fgJRHinn>elBberg.     Q.=a-B8. 

30  34 

WTB 

SG'OO,  m  0-7,  gi  0-02=99-82  Brende*. 

.  MaUiale 

2S-06 

48-31 

2T14=:B9  61  ThoniBon. 

8.  Delaware 

2717 

44-10 

2T95,  Silica  0-10=9B-saBiiher. 

V.  AJIenlown,  S.  J. 

2S-B1 

4-26 

38-26 

Other  analyses,  probably  at  this  spedes  more  or  less  impare  or  altered,  hsTe  aff-orded;  10. 
Berthier  (Ann.  d.  M.,  xiL  .'(OS);  II,  S«getb(J,  pr.  Gb.,  zi.  2.'ie);  13,  Klaproth  (Beitr,  ir.  120):  1^ 
Berthier(Lc);  14,  16,  Strure  (Bull  phya-malh.  Ac.  St.  Peterab,,  xiT.  171,  1866);  lS,a  A-lCnrl- 
baum  (Am.  J.  Sci ,  IL  xxJiL  422)i 


Fe 


fe     a 


ID.  Alleyraa,  Blue  iron  Ea 

11.  Kertach,         " 

12.  Eckartsberg,  "  ' 

13.  Anglar,  Anglarile 

14.  Kertsch 

16.  Bargois,  earlki/,  blvt 

16.  Allenlown,  N.  J.,  " 


1,  Si  0-6,  Sa  0-s=99-«  Berthier. 

24-»6  48-78  36-26=100  Segoth. 

32-0  47-6  30-0=998  Elaproth. 

27-3  060  16-5=99-8  Berthier. 

30-17  31-34  21-64  27-50=89-55  Stmye.     a.=a-7a. 

18-79  33-11  13-75  26-10,  Hg  7-37  =  100-13  StrOfe. 

39-65  lS-45  27-63  3560,  Mg  003=101-35  Eiirlbaum. 


The  anglorite  corresponds  to  the  formula  f'e*P-l-4£[;  it  ia  probably  maaeive  vivianite. 

A  viTianite  D-om  Now  Zealand  afforded  R.  Pattisoa  (Phil.  Uag.,  III.  zxr.  495): 
FhoB.  iron  62-8,  water  284,  orgatdo matter  2-8,  sUicB  5-3=99-2. 

Pyr.,  etc — In  the  dosed  tube  yields  neutral  water,  whitens,  and  exfoliates.  B.B.  fuses  at 
1-5,  coloring  the  flame  bluish-green,  to  a  grayish-hlacic  magnetic  ^bnle.  With  the  fluxes  reacts 
Ibr  iron.     Soluble  in  muriatic  add. 

Obs. — Occurs  associated  with  pyrrhntite  and  pyrite  in  copper  and  tin  reins;  lometlmeB  in 
Barrow  veins  with  gold,  traversing  gray-waoka;  both  friable  and  crystallised  in  beds  of  clay,  and 
sotnetimea  associated  wilh  limonite,  or  bog  iron  ore;  often  incaritiee  orfossiU  07  buried  bcniea. 

&tSt  Agnes  in  Cornwall  transparent  indigo  crystola  hare  been  found,  t  in.  In  diameter  and  :llong, 
on  pyrrhotite ;  at  Wheal  Falmouth,  and  near  St.  Just ;  in  DeTonahlre,  near  Tariatock ;  at  Boden- 
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mnifl,  and  the  gold  mines  of  Yorospatak  in  Transylvania,  in  crystals ;  on  the  promontory  of  Kertsei 
in  the  Black  Sea,  in  large  indistinct  crystals  in  the  interior  of  shells.  The  earthy  variety^  mxb^ 
tiroes  called  hlut  iron  earUi  or  native  Pruman  blue  {Fer  azurt\  occurs  in  Greenland,  Syria,  Cariih 
thia,  Cornwall,  etc.  The  friable  varieties  in  bog  iron  ore  in  several  peat  swamps  in  the  Shetlairf 
Isles,  at  Ballagh  in  the  Isle  of  Man,  accompanying  sometimes  the  horns,  of  the  elk  and  deer,  wtA 
near  an  old  8la\ighter-house  in  Edinburgh.  At  Crunsac,  France,  in  crystals  formed  after  the 
burning  of  a  coal  mine. 

In  N.  America,  it  occurs  in  N.  York,,  at  Harlem,  in  crystals  accompanying  stflbite  and  feldspar  in 
fissures  in  gneiss.  In  New  Jersey,  at  Imleytown,  in  dark  bine  crystals ;  at  AHentown,  Mo&mootk 
Co.,  in  considerable  abundance,  both  crystallized,  in  nodules,  and  earthy,  imbedded  in  bog  iron  on^ 
and  associated  with  clnys ;  at  Muilicn  Hill,  Gloucester  Co.  (Midlicit€\  in  cylindrical  masses,  ooo- 
sisting  of  divergent  fibres  or  acicular  crystals ;  at  Franklin,  occasionally;  it  often  fills  the  iuterior 
of  belemiiites  and  other  fossils  in  the  Ferruginous  sand  formation.  Also  in  Dtlaware  (see  anaL  8 
above),  4  ro.  W.  of  Cantweirs  Bridge,  and  near  Middletown,  in  Green  sand,  in  fine  large  cryitili 
which  are  colorless  when  first  obtained,  evidently,  as  Fisher  observed,  containing  OTily  proioxfd 
of  iron;  near  Cape  Hcnlopen,  in  Sussex  Co.  In  Maryland,  iu  Che  north' port  of  Somerset  aod 
Worcester  Cos.  In  Virginia^  with  bog  ore  in  Stafford  Co ,  aud  H  or  10  m.  from  Falmouth,  vitii 
gold  and  galcnite.     In  Cannda,  with  limouito  at  Yandreuil,  abundant 

Named  by  Werner  after  J.  G.  Vivian,  an  English  mineralogist  who  discovered  the  specimeuiB 
Cornwall.  Werner  was  nut  aware  of  their  identity  with  the  lUaueisenearde  when  he  jiare  dM 
name. 

Alt. — Becomes  altered,  as  above  stated,  through  the  oxydation  of  the  iron,  wliidi  tlie  analyM 
given  illustrate.  Tschermak  obtained  (Ber.  Ak.  Wien,  xlix.  342)  for  an  altered  vivianite  in  cfyrtali 
from  a  cabinet  in  Vienna,  3P  30*5,  Pe  55*0,  ^a  1'6,  It  14-0=101.  G.=2-ii5;  lustre  metallii^-peiriy; 
color  on  face  of  cleavage  pinchbeck-brown,  elsewhere  blackish-brown ;  streak  ochre-yeUow. 

Beraunite  Breithaupt  (Handb.,  15G,  1841.  B.  H.  Ztg.,  IH.'^S,  402)  is  of  similar  origin  and  ci» 

acter.     It  occurs  in  small  foliated  and  columnar  aggregations,  with  one  perfect  metallic-peiiif 

cleavage,  having  H.=2;  G.=2*878;  color  hyucinth-red  to  reddish -browu ;  streak  dirty  yeflof. 

IMattner  found  it  to  be  a  hydrous  phosphate  of  sesquioxyd  of  iron.    From  St  Benigna,  ueir 

Beraun,  in  Bohemia;  and  reportc<l  also  from  Wheal  Jane,  near  Truro^  England,  by  Greg^  aiNfr 

ated  with  pure  and  altered  vivianite. 

«- 

626.  STMPLBSmi.    Symplesit  Breith.,  J.  pr.  Oh.,  z.  501,  1887. 

iXronoclinie.  In  form  resembling  erytbritc.  Cleavage  perfect  paraDd 
witli  tbe  clinodiagonal  face.  In  minute  prismatic  crystals;  also  aggre- 
gated. 

II.  =  2*5,  nearly.  G.=2'957.  Lustre  of  cleavage-face  pearly ;  elsewhere 
vitreous.  Color  pale  indigo,  inclined  to  celandine-green;  soinetiines 
between  leek-  and  monntain-green.  Streak  bluish-white.  Subtranspwent 
to  translucent. 

Comp. — Supposed  to  be  an  arsenate  of  the  protoxyd  of  iron. 

Pyr.,  etc. — In  the  closed  tube  yields  much  wafer;  at  a  high  temperature  some  arsenoofl  ^ 
sublimes,  imparting  an  acid  reaction  to  the  water,  and  giving  a  black  magnetic  residue.  BJb  it 
the  forceps  infusible,  but  colors  the  outer  flame  light  blue  (arsenic),  aud  becomes  black  «i 
magnetic.  On  charcoal  gives  a  strong  arsenical  odor.  With  the  fluxes  reacts  for  iron,  aud  givei 
also  traces  of  manganese  and  sulphuric  acid  (Plattner^. 

According  to  Breithaupt,  when  heated  iu  a  glass  tube,  it  turns  brown,  and  loses  2(4  pi  c  of 
water.    Plattner  found  24f  p.  c. 

Obs. — Occurs  at  Lobonstein  in  Voigtland,  with  spathic  iron. 

626.  ERYTHRITfi.  Kobold-Bluthe  Bruckmann^  Magnalia,  IGl,  etc.,  1727.  Kobolt  Blooma, 
Flos  Cobalti  [the  cryst.],  Koboltbeslag  [impure  earthy],  Gobalti  minera  colore  rubra  etc. 
Wall,  Min.,  234^  1747.  Koboltblute,  Koboltbeschlag,  Ochra  Ck)balti  rubra,  Ormiskdi,  2lJ,nW. 
Kobaltbliithe  Germ,  Cobalt  Bloom,  Red  Cobalt,  Cobalt  Ochre.  Cobaltnm  addo  arwaoo 
mineralisatum  Bergmann^  Sciagr.,  184,  1782,  Opusa,  ii.  446,  1780  (first  anaL).  Arsenirte  of 
Cobalt.  Cobalt  arseniate  Fr,  Erythrine  Beud,,  Mm..  IL  69G,  18:i2.  Rhodoise  IlmA,  i  31S» 
1841. 

Monoclinic.     ^7=70°  54',  /A  7=111°  16',  0  A  1-1=146'^  19' ;  a  :  > :  c 
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)   ABSEXATEB. 


=0'9"4"  :  1  :  I'SStS.     Observed  plnnes  as  in  the  annexed  iigurc,  together 
n-itli  3-1  !uid  j-i  between  i-i  and  1-i. 


i-i  A  i-t=90°  0'       U  A  i-f=loi<°  5' 
i-i  A  1-4=12-1:  51     i-i  A  i-l^lZl  6 
1-i  A  1  =  149  12       i-|  A  i4=l30  10 


V4Ai-|=94''12' 

i-jAl=120  4S 
1  A  1=118  24 


SiirfiKt-'s  i-i  mid  1-*  verticaUy  striated.  Cleavaee:  i-i 
liifjhly  perfect,  »-i  and  1-i  indUtJnct.  Also  in  globnlar 
and  iciiit'ciim  shapes,  liaving  a  drusy  enrtitce  and  a  colum- 
nar striictni-e ;  sometimes  stellate.  Also  pulverulent  and 
cartliv,  iiienwting. 

II.=l-5— 2');  the  lowest  on  i-l  G.=2-948.  Lustre 
of  i-l  pearly ;  other  faces  adamantine,  inclining  to  vitre- 
ous ;  also  dull  and  earthy.  Color  cinmson  and  peach-red, 
aometimes  jiearl  or  green isli-gray ;  red  tints  indlno  to 
blue,  i>erpendicnlar  to  el oav age-face.  Streak  a  little  paler  than  the  color ; 
the  dry  jiowdcr  deep  lavender-blue.  Transparent — snbtransliicent.  Frac- 
ture not  observable.     Thin  laminiB  flexible  in  one  direction,     Sectile. 

V«r.— 1.  Crystnllized  and  foliated.  2.  Earthy.  The  latter  is  the  atrtbg  ceball  bloom  (Kobalt- 
besolilng  6'erni.,  Rhoiioise  Jlaot). 

Comp.— (V  A9  +  8ri  =  ArBenicadd  3S't3,  oiyd  of  cobalt  31 65,  wster  24-02;  Co  ofUn  p«rtly 
replaced  by  t'e,  Oa,  or  Si.  Analysea  :  1,  liuchoLs  (Gohlen's  J.,  II.  ix.  308)  j  2,  Laugier  (Item.  A 
Mua.  d'liist,  ii.  233);  3,  4,  B,  Keraten  (PogR,,  li.  -ISl);  6,  Lindaker  tTogl'a  Joaeh.): 


giihncebeTg. 


Co 


Si       fe 


37 

39 



2.  Allemont 

40-0 

20-5 

■2       6-5 

2*-i  =  aSl  LaiiiEcr. 

3.  Scliuoebcrg 

E8-43 

36-o2 

I'Ul 

24-10=lUU06  Korsten. 

i. 

88-30 

33  42 

4-01 

24-(JB=0y-81  Keretcn. 

b. 

3810 

20-19 



800     23-90=93-19  Keretcn. 

:.  .Toacliimathal 


.    33'7G     11-26    ibl     013    33-53, 5  U-gti^OU-Tl  Lindaker. 


Pyr,,  etc — In  the  eloeed  tube  yields  water  at  a  gentlo  heat  and  turns  bluish ;  at  n  higher 
heat  gives  otT  areeoeus  acid,  wliich  condenses  in  crystala  on  the  cool  glass,  and  the  residue  has  a 
dnrk  ^.ly  or  blnek  color.  B.B'  in  the  forceps  fiLSoa  at  2  to  a  gray  bead,  and  colors  the  Hame 
light  blue  (arsenic).  B.B.  on  charcoal  gives  an  arscnioLl  odor,  and  Aiaes  to  a  dark  gray  arsenid, 
which  wilb  borai  gives  the  doep  blue  color  clianitteriatic  of  cobalt  Soluble  in  muriatic  acid, 
giving  a  rose-red  Boliillon. 

Thu  earlkij  cobalt  bloom,  of  a  peach-bloBBom  color  IhobBltbeschlag:),  \a  ehown  by  Eerstou  to  be 
coliult  bloom,  with  some  free  arseuous  acid.     He  obtained: 
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with  a  trace  of  nickel,  lime,  and  sulphuric  acid  (Pogfc.,  Ix,  362). 

Obs. — Occurs  at  Schoeeberg  in  Saiony,  iu  Toicaoeooa  Males,  ttollularly  ajrgregated;  in  bril- 
liant spL-civiietia,  coDsistiug  of  minute  a^^galed  crystals,  at  Saalfeld  in  Tliuriiigia;  also  at 
Kic'.helsdorf  in  Heatiia:  Wolfach  and  Wittiehen  in  Baden;  Hodum  in  Norway.  The  eorthj 
pcach-hloa^om  Tarietios  have  been  observed  at  Allemcnt  in  DaapbiDy;  iu  Cornwall,  at  tbe 
Botallaclt  mine,  St.  Just,  etc. ;  near  Alston  in  Cumberland ;  near  Killamey  in  Ireland,  A  per- 
Tociiy  gr?en  variety  occurs  at  Platteu  iu  Bohemia,  imd  someliniea  red  and  green  tinges  have  been 
observed  on  thu  samo  crystals. 

I^yihrile,  when  abandaut,  is  valiuUe  for  the  mannfaetnTe  oT  snult    Named  from  lfi*f*t. 


amsll  qnantiti' 


OXTOEN   COMPOrKDS. 

620.A.  BoEKLiTB.  The  nwrltb  of  I^ry  (Ann.  PhiL,  It  tIH. 
43D,  1824,  nnd  Ed.  J.  S<i.,  ii.  177)  ifi  probably  a  Torietj  of  coball 
bloom;  and  Keraleii  Bu^sta  that  it  jnay  be  identicnl  wilh  thB 
Tarietj  iu  the  tLird  of  Ilia  annlyseH  nbova,  which  contoiris  time 
an  alement  delccled  hj  Children  in  rostlile.  Tha  form  hen 
pvea  is  fVoni  Levy.  Eaidinger  makes  it  a  inia  with  cotupoei- 
tioD  parallel  to  i-i. 

Orthorhombic  /a  /=13S°  48'.  0  A  1-1=159°  3'.  Cti>avag« 
diatiDclandbrilliaQt,  parallel  to  vL  It  is  doep  roee  red,  nilb  the 
luftre  vitreous,  and  H.=.1. 

only  knowu  locality  ia  at  Sdineeberg  in  Saxony,  where  it 
qnartl.     Named  BtUr  G.  Rose,  or  BerUn. 

KStlB.  LArENDCLAN  (Breithnupt.  J.  pr.  Ch.,  x.  SOS,  18:17).  Amorphous,  with  a  greasy  Ingtrc, 
inclining  to  vitreous.  H.  =  2i--3.  O.=3'0U,  BreilliaupL  Color  lavemler-bluu.  Streak  paler 
blue.    TranBlucent.    Fracture  cooehoidal. 

Conlaina,  according  to  Ptatlner.  arBeaio,  and  the  oiyda  of  cobalt,  Diokel,  and  ooppor.  vrith 
water.  J.  Litiduker  IJahrb.  G.  Beii^hH.,  ir.  656)  fouuil  oiyd  of  topper  as  a  promiDcnt  iiigrcdient 
with  tlic  others  mentioned  Puaea  easily  before  the  blowpipe,  coloring  the  flniae  deep  blue,  and 
yieldiuir  n  globule  which  become*  ca-ystallino  on  cooling.  On  charooal  yields  an  arsenical  mior. 
with  the  fliiiea  gives  the  reaction  of  cobalt.  Occurs  at  Annaberg  in  Saiony,  with  oobalt  and 
otbet  ore!,  and  ia  a  result  of  their  flteration. 

637.  ANNABEROITS.  Ochra  Niccoli,  mccolum  calcifonne,  CrrmL,  Uin.,  218, 11SS.  Nicked 
ocker.  Nickelbliithe.  Nielccl  Odire;  Nickel  Green;  Arsoniate  of  Nickel  Nickol  ArsG;.uit4. 
Aimnbergite  BAM.,  t,0:i,  I8&3. 

Monodinio.     In  capillary  cryetals ;  also  inaBsive  and  disBeminated. 
Soft.    Oolor  fine  apple-green.    Btreak  greenish- white.   Fracture  aneven, 
or  earthy. 

Oomp.--^'SR+8fi=AnniIaacidSS-fl;o3grdofiikkeIST-S,  water  34*1=100.    AusItsm:!, 


I.  Allemont  SeS  363 

5,  Biecbeladorf  S6'91  3T-35 

3.  Schneeberg  88-30  8620 

4.  "  38'90  35-0i> 

6.  "  37-21  36-10 


36-5=100  Berthier. 

24-:i2,  Pe  1-13,  §  033  =  100  Strom. ;  Bonn 

23-91.  fe(r.  =  B9-94  Keraten. 

■W02,   "  2:!l  =  IO0-13KerBl*n. 

23  92,   '■  I-IO,  SsO;3=:9S-85  Zerslen. 


Pyr.,  mto. — la  the  closed  tube  gives  oif  water  and  darkens  in  color.  B.B.  (bsea  easily,  and  oa 
cbarootl  gives  an  arsenical  odor  and  yields  a  metallic  b\ittoD,  which  with  borai  ghisB  gives  at 
flrat  a  cobalt-blue  glass,  and  lal^r  the  violet  to  reddish-brown  color  chiiractenstic  of  ni^el ;  in 
E.F.  it  becomes  gray  from  reduced  nickel    Soluhle  in  adds. 

This  apecieB  is  probably  iaomorphoua  with  erythrite. 

Obs.— Occurs  on  sinaltite  at  Alleraout  in  Dauphiny,  and  la  supposed  to  raault  from  tha 
decomposition  of  this  ore;  also  at  Kamsdorf.  near  Saalfeld;  at  Annaberg;  at  RiecbeUdorf,  aod 
other  mines  of  nickel  ores.  It  has  been  occasionally  observed  associated  with  copper  nickel  iu 
the  cobalt  mine  at  Chatham,  Connecticut. 

G2S.  Hydrout  BtbaMc  Anenialt  of  Niekfl  and  (hbalL  UnderthisuameD.  Forbeadeacribes  (Phfl.  . 
Uag.,  IV.  zzv.  103)  a  miueral  occurring  in  the  desert  of  Atacama  in  veins  in  adocompoaud  dloryte. 
A  few  yards  below  the  surboa  it  passes  into  chlnanthite,  l^om  which  mineral  it  appears  to  Lave 
been  derived.  H.  =  2-S.  O.=3086.  Structure  flbro-cry  stall  ine.  Luatredulltosilky  or  reainoua 
Color  grayish-white.  Analysis  affontal  3s  44  05,  Si  1971,  Oo  9;24,  fl  26i>8=99()a ;  from  whiti 
Forbea  deduces  the  fonnula  (Ni.Co)"Xs-H8  fl,  which  requu^a  As  43-89,  Co,  Ki  28-63.  H  27-48 
=  lOti,  making  it  allied  to  pharmaoolite.  B.B.  in  tha  closed  tube  yields  water,  becoming  darker : 
on  charconl  nisea  imperfectly,  evolves  arsenic  Ibmea,  leaving  metallic  globules  of  an  arseuid  of 
nickel  flDd  cobalt.     With  fluies  gives  reactions  for  nickel  and  cobalL 

By  regarding  a  portion  of  the  water  baaic,  the  mineral  beoomea  a  tribasic  areenste,  aAd  tbai 
appioaehea  annabergite.    Kenngott  names  it  tbrbtnle  (Ueb.,  ie63--'BB,  46,  1888). 
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629.  CABRERmS.    Wasserhaltige  Nickcloxjd-Magnesia  J,  II.  Itrher^  B.  H.  Zcg,  zziu  306; 

1863.    Cabrerite  Dana. 

Monoclinic.  Like  er}-thrite  in  habit.  Cleavage  :  eliiiodiagonal  perfect. 
Also  fibrous,  concentric.     Reniforni  and  granular. 

11.  =  2.  G.=2*96.  Lustre  pearly  on  face  of  cleavage;  silky  when 
filjrous.     Color  apple-green.     Translucent  to  transparent. 

Comp. — 0.  ratio  for  ft,  Xb,  Ii=3  :  6  :  8.  ft*  ^8  + 8  it,  in  which  ft  corresponds  to  Ni,  Co,  Mg 
in  the  ratio  5:1:4^.     Analysis :  Ferber  (1.  c.),  having  only  a  small  quantity  at  his  disposal: 

:Sa  42-37         ]?fi2«»-0l         Co  4  06        Mg  9  29        fi  25-80=101 '53. 

Pyr.,  etc. — In  the  closed  tube  jields  water  and  becomes  grajrish-yellow.  B.B.  in  R.F.  infus- 
ible :  on  charcoal  gives  arsenical  fumes. 

Obs. — From  the  Sierra  Cabrera,  Spain,  in  a  gangue  of  bro^Mi  spar,  which  is  connected  with 
the  mountain  limestone  and  arsrillaceous  schist  Results  from  the  alteration  of  arsenids  of  nickel 
and  cobalt. 

630.  KGTTIGITE.    Zinkarseniat  Oi(o  KiiiUg,  J.  pr.  Ch.,  xlviii.  18»,  1849;  Kaumann,  ib.,  256. 

Kottigite  Dana,  Mm.,  487,  1850. 

Monoclinic,  and  isomorphous  with  erythrite,  Naumann.  Massive,  or  in 
crusts,  with  crystalline  surface  and  fibrous  structure.  Cleavage :  clino- 
di agonal  ])ert'ect. 

II.=2'5  — 3.  G.— 31.  Lustre  of  surface  of  fracture  silky.  Color  light 
carmine-  and  peach-blossom-red,  of  different  shades.  Streak  reddish-white. 
Translucent  to  subtranslucent. 

Oomp. — (2n,  Co,  ]S^i)*  Ss-i-S  tt,  or  analogous  to  erythrite.    Analysis  by  Kottig  (1.  c.) : 
Is  [3717]        2n  30-52        to  691         ^i  200        Oa  ir.        fl  2340=100. 

Pyr.,  etc. — In  the  closed  tube  gives  much  water,  and  at  a  higher  temperature  a  fahit  crystal- 
line sublimate  of  arsenous  acid.  B.B.  fuses  easily,  coloring  the  flame  blue ;  on  charcoal  in  R.F. 
gives  copious  fumes  of  arsenic  and  coats  the  coal  with  oxyd  of  zinc;  with  soda  the  coating  is 
much  more  marked,  and  is  yellow  while  hot  and  white  on  cooling;  this  moistened  with  cobalt 
sohttiou  and  heated  in  OF.  assumes  a  green  color.  With  borax  and  salt  of  phosphorus  gives  a 
cobalt-blue  glass. 

Obs. — Occurs  with  smaltite  at  the  cobalt  mine  Daniel,  near  Schneeberg.  The  color  is  owing 
partly  to  tlie  arsenate  of  cobalt  in  the  mineral 

631.  HUREAUIJTE.  AUuaud,  Yauquelin,  Ann.  Oh.  Phys.,  xxz.  802, 1825;  AUnaud,  Ann.  d 
Sci.  Nat.,  viii.  349,  1826.  Du/renoy,  Ann.  Ch.  Phys.,  xli.  338,  1829;  Deacloizeaux  op.d  Damnur, 
ibid.,  III.  liiu  293. 

Monoclinic  /A  /(planes  unobs.)=99°  21' ;  i-2  A  ^-2=61°  ;  0  A  7=90*' 
IT',  0  A  i-i  (z::=6^)=90°  33',  0  A  l-i=138°  22',  0  A  3-i=122°  53',  (?  A  f  i 
=  174:^  2\  In  small  crystals,  isolated  or  grouped,  the  groups  sometimes 
niammillaiy,  or  fiiscicled  as  in  stilbite.  Cleavage  not  observed.  Also  to  a 
limited  extent  massive,  compact,  scaly,  or  imj[>erfectly  fibrous. 

11. =5.  G.=3*185,  yellow,  and  3*198,  reodish,  Damour.  Lustre  vitre- 
ous, somewhat  greasy,  bright.  Color  brownish-orange,  rose-violet,  and 
pale  rose,  nearly  colorless.  Streak  similar.  Transparent — translucent. 
Optically  biaxial ;  axes  very  divergent,  the  plane  orthodi agonal  j  bisectrix 
positive. 

8« 


562  oxvGES  coMrorNDB. 

Vnr. — TliD  (a)  bro^mUh-omngP  or  ;&11oni»h,  [l]  the  rosc-violcl,  anil  {()  the  pale  raw,  am  time 
TDiiettes,  differing  aomcvliot  in  their  (TyBUlliue  planes.  T[ie  orsD^  is  tlic  iii tut  coin rnan.  '™~~ 
CTfsCalB  approach  in  habit  Ihoau  of  cniooisite,  Cliough  of  Ter;  d)nbr«nt  angles. 

Oomp— 0.  ratio  for  /l,  f.  ft=l  :2:  1;  whence  (Mn,  Fe|'P*  +  6  fl,  wltli  fin:  f"e=3  ;  ..  „ 
belter  (lilii,  Pe.  ll|'  P4-2  H— Pliosphorio  Boid  -^9■l,  protoird  of  mangnnew  JU'l,  protoiyd  of  IrWit 
SS,  water  l£-4  =  litD.    AnolirBiiS  ;  1,  DulVrncif  (L  a.);  2,  i,  i,  Damour  fl.  c  ' 


P  Sin  f'e  ft 

B  BS-nO  3^-85  11-10  18-(K)=B3H5  DufWnoy. 

yEtr«ie  AIIIS  41'16  it'IO  l2-:<3,  quurCE  >i-35  =  9',i-9t  Dnmoar. 

"  aS'i't  42-01  fl-J5  laOO       ■■        0-60:^3S4n  Damour, 

TfbUA         37<S3  41'Sa  i13  una      "       0  »0=  1110-26  Damour. 


Pyr.,  Bto. — In  the  dosed  lube  trfi-eB  water.  B.B, 
brown  in  the  outer  ilnme,  then  beoonioti  black,  and  [li 
gancse  and  iron.     Eanily  soluble  in  adda 

Obi — PouDd  in  CHTicies  of  triphyllne  or  its  altered  fonn  lietcrosile,  in  granite,  at  Limog^  com- 
muuo  of  Hureaui,  Ftbdco. 

TliB  crjstttlB  were  flret  eiamiued  by  Dufrenoy  {L  a),  and  afterwatd  more  oomplelely  by  De». 
doizeaui  (L  o.). 

632.  OHONDHARBHNITB.    EoDdroorsenil  Igtlttrom,  CEfr.  Ak  Stockk,  rdL  3,  I8B5. 

In  small  graius. 

H.=3.     Color  yellow  to  reddisli-yellow,     Ti-anslueciit.     Brittle.     Frac- 
ture c-oiichoidal. 

0  for  I:,  "ts,  tl=3  :  2  :  1,  wheneo  MQ'X34-Zi  S 
istrom  [L  c,j ; 

Xa  Mn  rtg  ta  ll 

88-fiO  Bl-69  2-OS  4-86  I'M,       C  1>:  =  S900  Igelstrdm. 


Obs. — Occurs  in  the  Paisbcrg  mines,  Wermlaiiil,  in  veins  of  barite  intcrsecCiDg  liaiismaDniM. 
Named  Trom  itB  similBrity  in  occurrence,  color,  and  transpareocy  to  cbondrodite,  while  difTeriDft 
bom  It  in  ijeing  an  arsenate. 


i 


633.  TRIOHALOrrXl.    Trichalcit  Iferm.,  J.  pr.  Ch.,  luiii.  212,  ISfiB, 

In  radiated  groups,  columnar ;  aUo  in  dendritic  forms. 
H,  =  2-5.     Lustre  silky.     Color  verdigns-yreen. 

Comp. — Ou'Ss-t-Sft.    Analysia  by  Hennann  (L  c): 

Ss  p  cu  n 

38-13  0-61  44-19  1G-4I  =  !00. 

Pyr.,  etc. — Heated  decrepitates,  yields  much  w 
ooal  fuBes  in  the  outer  Hbtub  to  a  pearl,  and  in  t 
easily  in  cold  muriatic  acid. 

Obi — From  the  Turjinsk  copper  mine,  or  BeresoTsk,  on  lelrahedrite.     Resembles  tjrolite. 

634.  TBROHBOIiTni.    Thrambolith  Breilh.,  J.  pr.  Ch.,  zt.  321,  1SS8. 

AmorphoaB. 
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II.=3— 4.      G.=3*38— 340.     Lustre  vitreous.     Color  emerald-,  leek-, 
or  (lark  green.    Streak  emerald-green.    Opaque.    Fracture  conchoidal. 

Oomp. — According  to  an  imperfect  analysis  by  Piattner  (L  a)  it  contains : 

P  41*0        Cu  39-2        iL  16*8,  besides  a  small  amount  of  silica  and  alumina. 

Pyr.,  etc.— In  the  closed  tube  gives  much  water  and  tucos  black.  B.B.  fuses  easily  and  first 
colors  the  flame  blue,  like  chlorid  of  copper,  and  liter  gives  a  dark  emerald-green.  On  charcoal 
fuses  to  a  black  globule,  which,  after  long  blowing,  yields  globules  of  copper.  With  the  fluxes 
reacts  for  copper.    "With  boric  acid  and  iron  gives  a  fusible  phosphid  (Piattner). 

Oba. — Found  with  malachite  in  a  fine-graiiied  Umestone  at  Retzbanya,  Hungary. 

535.  LIBXTTHENITI].  Olivenerz  pt.  Phosphorkupfererz  pt  Phosphate  of  Copper  pt. 
Cuivre  phosphate  pt  Octaedrisches  Phosphorkupfer  Leonk.^  Leonh.  u.  Selb's  Min.  Stud.,  1812. 
Bldttricher  Pseudomalachite  pt.  llausm.^  Handb.,  10.S6,  181  a.  Libethenit  ^etV^,  Char.,  2G7, 
1823.    Apherese  Beud.,  iL  569,  1832.    Pseudo-libethenit  Ramm.^  Min.  Ch.,  344,  1860. 

467 
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Orthorhombic.  /A  7=92°  20',  (>  A  1-1=143°  50' ; 
ar,  :  J  :  e=0-7311  :  1  :  1*04:16.  Observed  planes  as  in 
the  annexed  ligure,  with  also  the  prismatic  planes  i-2. 
M  A  l-l,  top,  =  109°  52',  1  A  1,  ov.  1-?,=:118°  12',  adj.,= 
120°  56',  ov.  /,=90°  46',  I^  1  =  135°  23'.  Cleavage : 
diapjonal,  w,  i-i,  very  indistinct.  Also  globular  or  reni- 
foriri,  and  compact. 

II.=4.  G.=3-6— 3*8.  Lustre  resinous.  Colorolive- 
green,  generally  dark.  Streak  olive-green.  Translucent 
to  siibtranslucent.  Fracture  subconchoidal — uneven. 
Brittle. 

Comp. — Cu^P+tt,  or  Cu*P-+-Cutl[  (Ramm.)= Phosphoric  acid  29*7,  oiyd  of  copper  66-5, 
water  8 -8  =100.  Analyses;  1,  Kiihu  (Ann.  Ch.  Pharm.,  11  154);  2,  Bergemann(Pogg., civ.  19o); 
8,  llv-rraann  (J.  pr.  Ch.,  xxxvii.  nr>) ;  4,  Chydenius  (Acta  Soc.  Sc  Fenn.,  v.  340);  5,  P.  Field 
(Chem.  Gaz.,  June,  18,59);  6,  H.  Miiller  (Qu.  J.  Ch.  Soc.,  xL  202);  7,  Berthier  (Ann.  d.  M.,  viiL 
334);  8,  Rhodius  (Ann.  Ch.  Pliarm.,  liii.  371) : 

4-05  ==100-43  Kuhn. 
4m  4,  As  2'.So= 99-09  Bergemano. 
6-50=100  Hermann. 

3  6-',  Xs  rr.,  ^e  1-77,  C  0-82=100-22  Chydonius. 
3-74=99*47  Field 
[4-lx]=100  MiiUer. 
7  4=  ino  Berthier. 
7-3=99-3  Rhodius, 

G.  of  anal.  8=3-6-3-8;  8,  4-27. 

The  analysis  by  Berthier  is  identical  with  Rhodius^s  analysis  of  ehlite=6u*P-f  2!fir,  and  the 
mineral  is  QA\\Q(i  Psetido-Uheth&iite  by  Rammebberg,  who  writes  the  formula  Cu'F  +  6utt-Hlt. 
Bcudant  citc^s  the  same  analysis  in  connection  T^nth  his  name  Aph^r  se. 

Pyr.,  etc. — In  the  closed  tube  yields  water  and  turns  black.  B.B.  fuses  at  2  and  colors  tho 
flame  emerald  preon.  On  charcoal  with  soda  gives  metallic  copper,  sometimes  also  an  arsenical 
mlor.  Fused  with  metallic  lead  on  charcoal  is  reduced  to  metallic  copper,  with  the  formation  of 
phosphate  of  lead,  which  treated  in  R,F.  gives  a  crystalline  polyhec&al  bead  on  cooling.  With 
the  fluxes  reacts  for  copper.     Soluble  in  nitric  acid. 

Obs.— Occurs  in  cavities  in  quartz,  associated  with  chalcopyrite,  at  Libethen,  near  Neusohl,  in 
Hungary ;  at  Rheinbreiteubach  and  Khl  on  the  Rhine ;  at  Nischue  Tagilsk  in  the  Ural ;  in  Bolivia, 
S.  A.,  with  malacliile ;  at  tho  Mercedes  mine,  near  Coquimbo,  Chili,  with  tagilite  and  limonite  - 
also  in  small  quantities  near  Gunnis  Lake  in  Cornwall,  and  near  Redrutll ;  in  the  UraL 


1. 

2. 

Libethen,  crysL 

29-44 
26-46 

Uu 

06-94 
66-29 

3. 
4. 

N.  Tagilsk 

28-61 
29-48 

65-89 
64-47 

5. 
6. 

7. 

Coquimbo 
Congo,  Africa 
Libethen 

(1) 

29  31 

28-89 
28-7 

fi6-42 
66-98 
63  9 

8. 

Ebl 

28-9 

03-1 
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B3«.  OUVENITB.  ArseiiiVsnures  Kuiiferara  (fr.  Cornwalll  Klapr..  Sehrft.  Ges.  Nat.  Fr.  Bert, 
Tii.  IdO,  nStt;  Oliventra  (fr.  Cornirall)  Wera..  Bergm.  J.,  3Sa,  395,  178'.'.  Olire  CoppffOr* 
A'lnuitn,  IL  IGl,  17!)S.  OliTe-green  Copper  Ora  flfuUei^b,  BriL  Min^  i.  pL  11,  f.  2,  1797,  ii.  pL  li. 
1603.  Cuivro  areeoiatS  en  ocUMre  aipjs  Eou™,,  PhR  Tr.,  117.  IBOl,  Pharmakothalt  t  pu 
Uauam.,  ill  1043,  1BI3;  Olivoiikupfer,  id,  \0U;  Phnmiacolztt  id.,  1029,  1S41.  Oliveoitc  pi 
Jamaion,  Bfit.,  IL  SS6,  1B90;  LeMh„  Otykt,  SSS,  1821. 


Orthoi-horabic.     I A  1=92°  30',  0  A  l-i=144°  li' ;  a:h:  c=0-7i 
1'0446.     Ob&erved  planes  as  in  the  fijjare.     1-t  A  1-i 


top, 


.f^ 


aii.idfti- 


=  110"  50'  (110°  47',  Deed.),  t-l  A  1-1=124'  35',  «-i  A  7= 
136°  15'.  Cleavage :  /  and  1-*  in  traces.  Sometimes 
acicular.  Also  globular  and  reniiorra,  indistinctly  tibroiis, 
fibres  straight  and  divei'ffent,  rarely  proniiaeuous ;  also 
cnrved  lamellar  and  gninular. 

H,=3.  G.  =4-1— 4-4.  Lnstre  adamantine — vitreons; 
of  some  fibrous  varieties  pearly.  Color  various  shades  of 
olive-green,  passing  into  leek-,  siskin-,  pistucUo-,  and  black- 
ish-green; also  liver-  and  wood-brown  ;  sometioics  straw- 
yellow  and  grayish-white.  Streak  olive-green — brown. 
Snbtransuarent^opaque,  Fwicture,  when  observable,  con- 
uneven.     Brittle.     Optically  like  liliethenite,  Desul. 


V«r.— 1,   Ordinary,     la)  Cryttallietd ;  Q.  =  t-31B,  CnrnwaB,  Dnmour;  4'1SB,  ih.,  nennann. 

IIA  /'itrott*,-  fluplj  and  diTergcDtJy  fibrous,  of  (0*^1,  yellow,  brown,  and  gray,  lo  whila  cnlora. 
Tritb  [he  snrfnce  loiDPtimea  velvet)'  or  anCDlnr;  U.=3iJ13,  HermBnu;  Ibund  iayeatin);  tbe  com- 
moo  yaripty  or  psBsinji  into  it ;  culled  icmd-copper  or  tiKiod-araejiiate  [llolzkiijiferen). 

(r)  Earthy  ;  nodulnr  ur  massive ;  Bomeliom  ^olt  enough  to  soil  the  Qnger^. 

Oomp — 0«'l*B.Pl+n.orOu'lA».P)+Oiifl=,  the  arsenic  boiug  to  the  phosphoric  acid  bh 
6  :  I,  AJsemc  aciJ  3^'1,  phoaphoriu  add  S'7,  oxyA  of  copper  57'4,  water  3-:!  =  IDU,  and  iBomar- 

p'™    " ■  ~ '  ' 


ms  with  Hbcll 

.nite,    Analy 

aes:  1 

V.  Kobell  (Pngif.,  xVx 

,  2491;   2,  »,  Richardson  (Thorn,  Min. 

Ul;  -1,  nprm 

mapr.rh 

2311;   6 

Dftuiour  (A 

n.  l!h.  Phys,,  III,  liii.  404);  6,  Thoni 

(Min.,  L  eiG) 

1,  HermaiiB 

(Ic.) 

Is 

P 

Cu 

R 

1.  Cornwall,  crysl. 

3a'7i 

3-36 

6643 

S-50  =  10ilKobcU, 

a. 

fiG'2 

3-9=100  RichariUon. 

3. 

39-80 

g-.-iS^lOO  Ritburdson. 

4. 

sa-6ii 

5-96 

4-1 6=100  Hermann. 

6.          '1 

31-S7 

S'43 

56  86 

3*72  =  98-)-SDa[nour. 

7. 

fibr^ 

40BI 
40-50 

l-OO 

61-98 
61 '03 

4-41  =  100  Thomson. 

PytT  etc, — In  the  closed  tube  gives  noler.  B.B.  fuses  at  2,  coloring  the  flame  bluish -preen, 
and  on  cooliog  tlie  fiited  mass  appears  crystalline.  B.B.  on  charcoal  fuses  with  deflj^ration,  gives 
off  arsenical  fumes,  and  yields  a  metallic  arsenid  which  with  soda  yields  a  globule  of  copper. 
With  the  duxes  reacts  for  copper.     Soluble  in  nitric  acid. 

Oba. — The  crystallized  vorietiea  occur  disposed  on.  or  coating,  cavities  offiiinrlz  in  Coppwall, 
at  Wlieal  Oorhind,  Ting  Tang,  Wheal  Unity,  and  other  mines  near  St.  Day ;  al^o  near  Redruth ; 
near  Tavistook,  in  Devonshire;  also  in  inferior  specimens  at  Alston  Moor,  in  Cuniberlaad :  at 
Cnuisdorf  and  WaalleW  in  Thnriugia;  the  Tyrol;  theBnnnat;  Siberia;  Utiili;  and  other  places. 

The  nume  olivonile  alludes  to  the  olive-green  color. 

yone  of  tbe  mineral  phosphates  or  arsenates  were  distinctively  recognized  in  auHeut  miner- 
alogy. The  species  containing  copper,  if  observed,  were  lett  to  pass  under  the  general  names  of 
chnjsocolla  and  malackiht.  In  1747,  Wallerius  has,  besides  Koppar-Uiuir  or  azurito,  the  two 
species  Copper  Green  {malochitel  and  Copper  Blue  (chrysooolla  and  aziiritc  in  pan),  but  without 
well-dellned  limits  Cronstedt,  in  ITGit,  describes  the  Mountain  Blue  as  somstiinca  impure  |lerra 
calcarea  miital,  and  hence  effervescing  with  aqua-fortis.  Fontaua,  in  1778,  unnouaced  the  green 
tf»timait  alter  an  analysis;  and  Bcrgmann  in  his  Sciap-upliio,  1782,  recognizes  only  csrbonala 
WUt  copper,  and  calls  wrongly  the  grtm  mica  of  Werner  (17^0,  and  later  lorberutle)  a  chlorid.    Is 
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1 786  Klaproth  analyzed  an  arsenate,  and  Werner  soon  after  gave  it  the  name  of  Olivenerz ;  and  in 
Wen  cf'h  system  of  1789  (Bergm.  J.,  :J82,  1789),  Azurite,  Malachite,  Copper  green  of  compact  tex- 
ture not  efl'ervesciug  with  acids  (chrysocolla),  and  Olivenerz,  together  with  a  so-called  Eisenschussig 
Kupfcrgrin  (mostly  earthy  green  carbonate),  were  the  only  species.  Karsten's  Tabellen  of  18n0 
contains  no  addition  to  the  list  But  in  1801  Bournon  announced,  from  an  analysis  by  ChenevLx, 
a  second  arsenate,  afterward  called  Lirocanite;  Vauquelin  a  third,  afterward  named  Chalco' 
phyUite\  Klaproth  a  fourth,  the  StraJUiges  Olivenerz^  or  Clinocktse.  Klaproth  also  published  at 
the  same  time  an  analysis  of  the  first  phospfiaie,  now  called  Pseudomalachite;  besides  one  of  the 
oxychlorid  AtacamiU^  which  mineral  had  been  brought  from  Chili  as  copper  sand  between  17bO 
and  1790,  and  was  pronounced  an  oxyd  by  Vauquelin,  and  a  chlorid  by  Karsten  in  his  Tabellen 
of  IbOO. 

637.  ADAMrm.    Adamine  C,  Driedel,  C.  R.,  Iziu  692,  1866. 

Orthorhombic.  I A  7=91°  33',  O  A  l-i=143°  40';  a:b:  c?=0-73547  : 
1  :  1-0271 ;  isomorplious  with  olivenite.  I A  i-S=161°  43^',  I A  i-S=161° 
25',  1-1  A  1-1=107°  20',  /A  1  =  135°  45',  1  A  1,  over  l-I,  =120°  4'.  Cleav- 
age  :  l-l  very  distiuct. 

II.  =  3*5.  G. =4*338.  Lustre  vitreous,  strong.  Color  honey-yellow, 
violet,  the  latter  often  external  only.  Streak  white.  Transparent.  Plane 
of  optical  axes  parallel  to  the  base,  and  normal  to  i-l ;  angle  in  oil  for  a 
plate  of  violet  variety,  normal  to  the  obtuse  bisectrix,  115°  50'  for  the  red 
rays :  Descl. 

Oomp. — 0.  ratio  for  ft,  Xs,  fl=4  :  5  :  1 ;  Zn*%s-\-Zn  i{= Arsenic  acid  40*2,  oxyd  of  zinc  56*7, 
water  31  =  100.    But  the  analysis  gives  1^  tL  instead  of  1  &.    Analysis:  Friedel  (L  c.): 

Ss  39-96        2n  64-32        te  1-48        An /r.        fi  4-55=100-80. 

It  is  a  zinc  olivenite. 

Pyr.,  etc. — Heated  in  a  closed  tul)e  decrepitates  feebly,  and  yields  a  little  water,  becoming 
white  and  porcelanous.  On  charcoal  fuses,  producing  a  coating  of  oxyd  of  zinc,  and  a  feeble  odor 
of  arsenic.  In  a  closed  tube  with  soda  and  charcoal  gives  a  ring  of  arsenic.  With  borax  in  0. 
F.  pearl-yellow  while  hot,  colorless  on  cooling.     Easil}'  soluble  in  dilute  muriatic  acid. 

Obs. — From  Chanarcillo,  Chili,  with  limonite  and  native  silver.    Named  after  Mr.  Adam  of  Paris. 

538.  OONIOHAIiCITXI.    Konichaldt  Breith.  &  Fritzsche,  Pogg.,  IxxviL  139,  1849. 

Roniforiii  and  massive,  resembling  malachite. 

[l.=4*5.  G. =4*123.  Color  pistachio-ereen,  inclining  to  emerald-green ; 
streak  the  same.     Suhtranslucent.     Brittle.     Fracture  splintery. 

Comp.  (Cu,  6a)"  (Xs,  P)+Cu  fl+i  ^,  with  some  vanadic  acid  replacing  (?)  part  of  the  phos- 
phoric, the  copper  and  lime  in  equal  proportions,  the  arsenic  to  the  other  acids  as  2  :  1.  Closely 
allied  to  olivenite  and  volborthite.     Analysis  by  Fritzsche  (L  c.) : 

Is  30-68        P  8-81         V  1-78        Cu  31-76        Ca  21-86        fi  5'61. 

Pyr.,  etc. — In  the  closed  tube  decrepitates,  gives  water,  and  turns  black.  In  the  forceps  fuses, 
and  colors  the  flame  at  first  emerald-green,  but  after  a  time  light  blue  adjacent  to  the  assay.  On 
charcoal  fuses  with  deflagration  to  a  red  slag-like  mass,  which  gives  an  alkaline  reaction  to  test 
paper,  and  with  soda  gived  a  globule  of  copper.  On  charooa^  with  salt  of  phosphorus  and 
metallic  lead,  yields  a  glass  which  is  dark  yoUow  while  hot  and  chrome-green  on  cooling  (vana* 
dium). 

Obs.— From  Hiuajosa  de  Cordova,  in  Andalusia,  Spain.    Named  from  Kovia,  limti  and  ;t«^«^f. 

639.  BAYLDONITX2.    A,  H,  Church,  J.  Ch.  Soc,  II.  iiL  265,  1865. 

In  minute  mammillary  concretions,  with  a  drusy  surface.  Structure 
often  somewhat  reticulated. 


f.HM 
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H.=4"5.  G.=5"35,  Liistre  strung  resinouB.  Culop  grass-green  tt 
black ish-green.  Streak  siskin- to  apple-green.  Snbtraiishiceut.  Fracture 
Bubecrnclioida],  uneven. 

Oomp.— 0.  ratio  for]':,  Sfl,B=4  :  B  :  2De«rly;  whence  [?b,  ('n)'JB+aS,  with  tb  :  Cn= 
I  :  s;  or(tb,0u)'3i8  +  0ufi  +  Q,  Chiin:h,=AnienLc  acid  Sl-6,  oiyd  of  copper  3J-8,  oxyd  at 
lend  807,  wuler  ■t-9~.100.     AnBljais:  Church  (L  &); 


(i)3i-ifi 


SO-13 


SB,  Fe,  Cb.  and  loss  2-fi5=  1 00  Church. 


Pyr^  etc. — B.B.  (nves  off  Trater  and  beoimea  blaci,  whifh  latter  raactiou  Church  reganlB  a* 
iDilimtiug  that  giiirt  or  tho  copper  exists  in  the  niiaerol  as  hydrato.  Oa  chorooal  fuses  to  u  black 
bead,  dctia^frutts,  giving  otT  urscaicnl  fumes,  and  Icuvcs  u  white  metallic  bend  of  lead  and  copper. 
With  bonu  in  outer  dome  gives  a  blue  bead.    Difficultly  soluble  in  nitric  iicii 

Obi. — Occurs  in  CornwaU.     Named  alter  I>r.  John  Bayldon. 

640.  EaoHROITB.     KuchroJt  BrcWi.,  Char.,  1T2,  26S,  1823. 

OrCliorliombie.  /a  7=82°  8',  Of\l-i=liS''  40'; 
"*  a:b:  6'=0-60S8  :  I  :  1-038.     Observed  planes  as  in  the 

annexed  figure.  1-i  A  1-1=117"  20',  i-i  A  1-1=121°  20', 
i-i  A  f-T=132"  24',  i-i  A  2-1=140°  36^',  2-i  A  2-*,  ov.  i-t, 
—101°  13'.  Cioaviige;  /  and  l-i.  Faces  1-i  verticallv 
striated. 

H.=3-5— 4.  G.=3-389.  Lustre  vitreous.  Color 
bright  emerald-  or  leek-gi-een.  Transparent — translu- 
cent. Fracture  small  eonchoidal — uneven.  Rather 
brittle. 

Oonp. — On*  Sa-f  T  S,  orCa'Xa  +  Cn  tl  +  s£[(Itamia.)=:Araenlc  acid  34*1,  oi7d  orooppM 
.■,..,  „.^..-  ,=.._,,.,>      .-., ,_  Turner  (Edinb.  PhlL  J.,  iv,  .SOI);  I,  3,  Kiihii  (Ann.  Ob. 


3s 

Cu 

S 

33-02 
34-12 

47-83 

l8-80=P9-67  Turner 
19-31-100-iOKiihn 

3.  "  32-42         4B'99         19-:(1,  Oa  |-l2  =  3yS4  Kil 

4.  "  33-23         4309         lS-3M=9H-70  WOhler. 

Pyr.,  etc — Id  the  closed  tube  gives  mora  water,  but  baa  otherwise  (he  si 

Oba. — Occura  io  quartzose  mica  slate  at  LiboChen  in  Huogarj,  in  cry^tala  of  considerable  si 

having  much  resemblance  to  dioptaae. 
Named  from  iJ^oon,  beaiUiful  colur. 
Ir  the  prism  'i-l  were  made  the  fundamental  vertical  pri 

101°  IS',  and  1-i  A  l.i,  top,  — 87'  62  ,  nearlj  as  in  wolfrarr 

accordance  with  this  view- 
Alt. — Ta^jiermak:  suggests  that  olivenite  may  be  euchroite  altered  by  the  loss  of  wnt 

finding  crystals  of  oUvenite  projecting  from  Che  holes  of  caveraoua  euchroite  (Bor.  Ak.  Wi 


i.  184,  1846;  (fr.  UUers- 


lii3). 

541.  TAanXm.    TsgUith  (1^.  N.  Tigilsk)  Eermaaa,  J.  pr.  Ch., : 
reuth)  BrrWu,  B.  H,  Ztg,,  iiiv.  309. 

Monoclinic,  but  like  liroconite  in  habit  of  crystaU,  Breitli.  Cleavage  : 
brachy diagonal,  distinct.  Also  in  renifonn  or  spheroidal  concretions. 
Structure  tibrous  ;  also  earthy. 

H.=:3— 4.     G.=about  3-3,  Hermann;  4076,  Breith.     Lustre  vitreooB 
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Color  verdigris-  to  emerald-green.     Streak  verdigris-green.     Subtranslu- 
cent.     Brittle. 

Oomp.— 0.  ratio  for  ft,  P,  tt=4  :  5  :  3  ;  whence  6u*  P  +  3  tt ;  or,  Cu'  P  -+-  Cu  ift  +  2  fl 
(Ramm.)= Phosphoric  acid  27*7,  oiyd  of  copper  61*8,  water  10*5=100.  Analyses:  1,  2,  Hermann 
(L  c);  3,  I^eld  (Ch.  Gaz.,  June  15,  1859): 

p       Cu       n 

I.Ural  26-44        61  2S)         10-77,  Pe  1*50=100  Hermann. 

2.      '*  26-9 1         r,2-58         1 0-7 1  =  1 00  Hermann. 

8.  Coquimbo  2742         61*70         10-26^99*37  Field. 

Pyr.,  etc. — No  blowpipe  characters  are  given  by  Hermann. 

Obs. — Occurs  at  Nischno  Tagilsk  on  hmonite;  at  the  Arme  Ililfe  mine,  Ullersreuth.  in  minute 
crystals  and  reniform  groups  or  masses,  on  limouite,  with  quartz ;  in  S.  America,  at  the  Mercedes 
mine,  Coquimbo,  fibrous,  on  hmonite. 

Hermann's  tagUite  was  in  reniform  concretions,  with  II. =3,  G.=3'5,  and  color  emerald-  to 
mountain-green ;  and  had  the  composition  mentioned.  The  other  characters  m  the  above  descrip* 
tion  (excepting  the  anal  by  Field)  are  from  Breithaupt  in  an  account  of  the  Ullersreuth  ore, 
which  he  refers  to  tagilite,  but  which  has  not  been  analyzed,  and  may  or  may  not  be  that  species. 

642.  LIROCONITI].  Octahedral  Arseniate  of  Copper  vfr.  Cornwall)  Bourn.,  Phil.  Trans.,  1801 
174,  Rashleigli's  Brit.  Min.,  iL,  pL  2,  5,  11,  1802.  Linsenerz  Wtm.,  1803,  Ludwig's  Min.,  a 
215,  1804;  Karsten,  Tab.,  64,  1808.  Liusenkupfer  Ilausiu.,  Handb.,  1051,  1813.  Lirokon 
malachitpt.  Mohs,  Grundr.,  180,  1822.     Chalcophacit  dlocker^  Handb.,  859,  1831. 

Monoclinic,  Breith.,  Desel.  /A  /=  74:°  21 ',  Dcscl. ;  470 

72°  22',  B.  &  M. ;  71°  59',  Breitli.  U  A  14=61°  31', 
Descl. ;  00°  40',  B.  &  M.  6^=88°  33'.  Observed 
planes  as  in  the  annexed  figure.  Cleavage  lateral, 
but  obtained  with  difficulty.     Rarely  granular. 

11.^2-2-5.     G.  =  2*882,  Bournon;  2*920,  Haid.; 
2*985,  llerniann  ;  2*96-1,  Dainour.     Lustre  vitreous,     |  y  U 

inclining  to  resinous.  Color  and  streak  sky-blue — 
verdigris-green.  Fracture  imperfectly  conchoidal, 
uneven.     Imperfectly  sectile. 

Comp.— 0.  ratio  fr.  anal.  1,  3,  4,  for  R,  Xl,  ('^s,  P),  fl=4  :  2  :  5  :  12;  whence  Cu'  (Is,  P)-h 
i\  Cii^4-;i  i^l)  1*1'+ 9  It  if  the  alumina  and  a  fourth  of  the  copper  may  be  in  the  state  of  hydrate. 
It  is  close? ly  parnllel  with  that  of  psoudomalachite,  the  second  member  corresponding  in  oxygen 
to  Cu'  IP,  or  3  Cu  It.  As  the  0.  ratio  for  bases  and  acid  is  6  :  5,  the  formula  might  be  written 
(i  Cu'4-^  ^l/(As,  P)+l-J  It.  Analyses:  1,  T.  Wachtmeister  (Ak.  H.  Stockh.,  80,  1832);  2, 
Hermann  (J.  pr.  Ch.,  xxxiii.  296);  3,  4,  Damour  (Ann.  Ch.  Phys,  III.  xiiu  4u4): 

n 

22-24,  Po  3-41,  Si  404,  gangue  2*95=100*26  W. 
2.i-01,  Fe  0*9^=100  Hermann. 
25*49 =98mi6  Damour. 
4.         "  23  40     3-24     lir09     ^7*40     25-44=9{>-47  Damour. 

Pyr.,  etc. — In  the  closed  tube  gives  much  water  and  turns  oUve-green.  B.B.  cracks  open, 
but  does  not  decrepitate ;  fuses  less  readily  than  ohvenito  to  a  dark  gray  slag ;  on  charcoal  cracks 
open,  deflaj^ratf'S,  and  gives  reactions  like  olivenite.     Soluble  in  nitric  acid. 

Oba. — CrystJils  occasionally  an  inch  in  diameter;  usually  quite  small  With  various  ores  of 
copper,  pyrite,  and  quartz,  at  Wheal  Gorland,  Wheal  Muttrell,  and  Wheal  Unity,  in  Cornwall  j 
also  in  nilnuto  crystals  at  llerrengrund  in  Hungary;  and  in  YoigtIand. 

The  priiin  1-2  (which  may  be  taken  as  /)  has  the  front  angle  111"  17',  if  calculated  from  /A  / 
=72 '  2*2 .  an-.i  'his  is  near  the  angle  /a  /  of  pseudomalachite.  Moreover,  the  formulas  of  the  two 
are  similar,  as  -h^wn  above. 

Named  from  AnpuV,  pale^  and  Ktvi.i^  powder. 
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1.  Cornwall 

20-79 

3-61 

8-n3 

3519 

2.         " 

2305 

3  73 

10-«5 

3G-38 

3.         " 

22-22 

3-49 

96S 

3718 
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643.  PBBUDOMAIiAOHITXI.     PhoBphonsaurcs  Kupfcr  pt.  SarsL,  Elapr^  N.  Schtin.  Berl 

GeB.  Nut.Fr,  iil304,  Itfiil.  Phospliorkuprer  iit,  Tut)..  Gi,  97,  1808.  PlioapUorkuprerere  Hern. 
Cuivre  pLoBphst^  i/.,  Tahl,  92,  IHIIB.  Pljaspliat«  of  Copper.  Pseudamulucliit  i/aiunL,  daodli., 
mas,  ISia.  Phoflphorouhalcil  alocJter,  Hancib.,  847,  1831.  TpoleLine  Bevd.,  Tr.,  ii.  670,  1832, 
KUlit,  Prnsia-chalEit,  BrcUk.,  Char.,  ij,  49,  \>ii2.  Luuiiit  Bem/iajtli.  EupfeidiaEpore  Eiilm,  J. 
CIl  Phami.,  li.  las,  1S44.     Dilijdrit  Ihrm.,  J   pr.  Ch.,  xiivU.  17B,  1846, 

Orlhorliombic,  liemiliednil   {monoclinict).      /a /=109°   28',  O  A  l-i= 

146'  184' ;  a:b:c=i/'2:l:  O-fiCOT.     Observed  planes  as  in  tlie  annexed 

171  ligiu-e.  i-S  Ai"-Z=14:l=4'and38'' 5C'.lAl=117"49', 

0/\i-i=lGG°    34',   l-i  A  1-2=168°  46'.     Cleavage: 

i-t  io]i>ertect.   AlsH  reiiiforiii  or  massive ;  indistinctly 

iibruiis,  and  liuving  a  drus;  eurlaee. 

H.=4'5— 5.  G.=4— 44.  Lustre  adamantine,  in- 
clining to  vitreoiis.  Color  dark  emerald-,  verdigrie-, 
or  blackisli-green,  often  darker  at  the  surface.  Streak 
green,  a  little  paler  than  the  color.  Transiui:(>nt — 
s  H  bt  ran  shi  cent.  Fracture  sinall  coiieh  oi  da  1— uneven. 
Brittle. 


TbTt  Comp. — The  aualj-sea  vary  niiidi,  ancl  have  bten  reganlcd  hj  HennaUQ  and  others  88  in- 
dicating that  two  or  three  speciea  are  Imre  iiidudeJ ;  but  the  diniTencea  may  be  only  a  conse- 
quea<»  of  mUUuv.    '1  he  BU)>po3ed  ipedea  diatingiiiahed  are  ae  Tt^owti: 

A.  EMilf{Bn<i  PinBin)  of  BreithDUpL  Pwinula  Cu'P-(-3fl,or  Cu'P^-Jt'u  fi+fl  (rtfliiiniX  = 
PhoBphoric  add  T-IS,  oiyd  of  oopper  67'ii,  water  li'l  =  100.  Occurs  rryslalllKed ;  also  rcnifbrm 
and  botryaldal,  with  a  radiatiug  ttbnma  Atriuiture ;  alao  maaaiTO.  Q.=J'8— 4'!.  Jnduilee  anal. 
yaea  l  — 7,  and  perbiipe  oCbeia. 

The  uBine  iWin  ia  uaed  b«  Breithoupt  for  paeudoiDBlathile  in  gonoral ;  he  dtes  Borthier's 
analysis  (No.  -i)  of  a  Lihellien  ore,  and  one  by  Lunu  (p.  66«)  of  u  llheinbreilentiach  Hpedmen, 
Riid  monlioiiB  other  loculities  ia  Bavaria,  Voi^rtlaud,  and  Siberia.  For  bis  elitik  he  pives  Benre- 
manii'9  anidysia  of  an  Ehl  Ep;-dineti  (Xo.  5)  whidi  does  not  differ  trpciitiully  froui  licrl  lik'r's. 
According  to  a  recent  analysis  of  the  Elil  mineral  by  BcrjjeaijiLin  (So.  G),  it  euutuius  7  p.  c.  of 
voHadic  B-Sui  n-pluring  part  of  the  phoaphoric. 

B.  l}ihydril£.  Formula  Ou*  P  -H  2  fl,  or  O'u'  P-|-  2  Cu  ft  (Ramm),  =  Phosphoric  acid  24-7 ,  ojyd  of 
oopper  69*0,  water  e-3=liKl,     Indudes  the  auotyEcs  having  G  to  Ufi  p.  c  of  water. 

C.  PteadoinalachiU.  Formula  Ou*  P  +  3  ll,  or  Cu'P  +  sOu  H  (Banini),:^PhMphoriu  add  2M, 
oijd  of  copper  W'f,  water  Hti=:10l).     Ineludea  aualyses  lK-19. 

Kordenskiold  unites  Diliydrilt  and  Ehlile. 

Analvaea:  I.  Hermann  (.r.  pr.  Ch.,  ixxvii);  2,  KiibQ(Ann.Ch.  Pharni.,  ixziv.  218) ;  3,  Benhier 
(Ann.  d.  M,,  viii.);  4,  Nordenskiuld  (I.  c);  6,  Bcrgemacn  (tehw.  J.,  liv.  a05);  n,  BcrKLmauu 
(Jahrb.  Min.  1868,  lOo);  7,  Heddle  (PliQ  Mag.,  IV.  i  :i9);  8,  g,  llcrniann  (!.  c);  lo-js,  Nor- 
deaskii>ld(l.  d;  14,  Arfvedaon  (Jahresb..  It.  14:<);  15,  Ki.hji|l.e.,  Iv.  1^4):  1I3,  17,  Kiihn  (L  e.); 
\V,  Rhodiua  (Pogg.,  liu.  31(9);   lu,  Church  (Ch.  News,  i.  217);   20,  Bergemann  (Pogg.,  civ. 

"^"  f     &     ft 

1.  Libethen 


■4         24-65 

67-25 

8-20=100  Hennann. 

23-14 

6S-86 

H)lJU  =  l(lOKuhn. 

2+7 

65-3 

9-0  =  101.  Borthicr. 

■199     22-Sl 

ee-aa 

9-03,  Pe  2-1 1,0  (r.  =  100Norden8k. 

24-83 

60-U9 

9-0B  =  D9-98Bergemann. 

n-8» 

04-09 

8-90,  V  7-34  =  U9-:i2  Bergemann. 

■25        22-73 

68-1 S 

8-61,  quartz  0-48=9l<-d5  Ueddle. 

•26        2H'7B 

B8-76 

7-50=100  Hermann. 

■i          23-30 

C8-21 

6-49  =  100  Hermann. 

•131     23-tiO 

6622 

7-50,  malachite  4-34  Nord. 

■ill       23'15 

64-U3 

6-S4,          "         6-24  Nord. 

22-7  2 

64  46 

6  82,         "        5-7BNord. 

,■24      3i8S 

64-73 

6-59,         "        6-a2  Hord. 
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14.  Rheinbreitenbach 

15.  Hirschberg,  Kupferdia^pore 

16.  Hirschberjf 

17.  Rheinbreitenbach 

18.  Libethen 
19  ^^ 

20!  Linz 


24-70  68-20  r)-97=98-87  Arfvedson. 

2418  69-61  (6-26]  =  100Kuhn. 

20-87  71-78  7-40=100  Kahn- 

21-52  68-74  8-64=98-90  Kahn. 

20-4  70-8  8-4=99-6  Rhodius. 

19-68  71-16  8-82-99-61  Church. 

19-89  69-97  8  21,  Ss  178  =99-85  Bergemann, 


Rev.  F.  Lunn  obtained  for  an  ore  from  Rheinbreitenbach  (Ed.  Phil.  J.,  v.  211,  1821) 
P  21-687,  Cu  62-847,  ft  15 -454 =99 -988,  giving  the  formula  Cu'^P^  +  S  It.  But  no  later  analyst 
has  found  as  much  water.     Beudant  cites  this  analysis  under  his  ypoleime. 

Pyr.,  etc — Like  libethenite;  some  varieties  decrepitate  remarkably  and  yield  a  black 
powder  in  the  closed  tube. 

Obs. — Occurs  in  veins  traversing  slate  at  Vimeberg,  near  Rheinbreitenbach,  and  at  Ehl, 
near  Linz,  on  the  Rhine,  along  with  other  copper  ores ;  at  Hirschbeig  in  Voigtland  ;  Libethen 
in  Hungary ;  Nischne  Tagilsk  in  Siberia.  A  single  specimen  has  been  found  in  Cornwall, 
consisting  of  minute  globular  concretiona  Also  met  with  in  the  Perkiomen  mine,  Pa. ;  in 
Cabarras  Co.,  N.  C. 

The  phosphates  of  copper  were  included  in  the  olivenerz  and  malachite  of  the  mineralogists 
of  la8t  century. 

Psemhnnaliichite  of  Hausmann  is  the  earliest  of  the  names  of  this  species,  and  is  as  short 
and  as  good  as  the  later  PliottpliorochalcUe  of  docker.  Lvnnite  was  substituted  by  Bemhardi, 
and  has  bt^en  used  in  some  recent  work&  But  Lunn^s  one  analysis  was  not  made  until  1821, 
and  gives  a  different  composition  from  that  since  obtained.  It  will  certainly  be  soon  enough 
to  use  his  name  in  mineralogy  when  a  mineral  having  the  composition  he  arrived  at,  and  thug 
befitting  it,  has  been  identified. 

544.  IIRINITX2.    Eaid.,  Ann.  Phil,  XL  iv.  154,  1828. 

In  inaiiiinillaled  crystalline  groups,  concentric  in  structure  and  fibrous, 
and  rou^h  from  the  terminations  of  very  minute  crystals ;  the  concentric 
layers  compact,  and  often  easily  separable.  Traces  of  cleavage  in  one 
direction. 

H.=4*5— 5.  G.=4:'04:3.  Lustre  almost  dull,  slightly  resinous.  Color 
fine  emerald-green,  slightly  inclining  to  grass-green.  Streak  green,  paler 
than  the  color.     Subtranslucent — nearly  opaque.     Brittle. 

Oomp.-  Cu' Xs  +  2  fl,  or  Cu' 58  4-2  CuH  (Raram.),= Arsenic  acid  34 '7,  oxyd  of  oopper  59'9, 
water  6*4=  100.     Analysis  (approximative)  by  Turner  (1.  c.) ; 

Is  83  78         Cu  69-44         6  5  01         M  1*77  =  100. 

P3rr.,  etc. — In  the  closed  tube  decrepitates  and  yields  water.  B.B.  on  charcoal  emits  arsenical 
fumes  and  fuses,  giving  an  arsenid,  which  in  O.P.  yields  a  globule  of  copper.  Soluble  in  nitric 
acid. 

Obs. — Stated  by  llaidinger  to  come  from  the  County  of  Limerick,  Ireland;  but  shown  by 
Churcli  to  be  a  Cornish  species. 


545.  CORNWALLITX2.    Comwallit  Zippe,  Abh.  d.  Bohm.  Ges.  Prag,  1846. 

Amorphous. 

H.=4:-5.      G.  =4-160.      Color  emerald-green   to  dark   verdigris-green. 
Fracture  conchoidal. 

Comp.— Ou'  Xs  +  5  ^,  or  Cu'  Js  +  2  Cu  ^+ 3  ^  (Ramm.).    According  to  Lerch,  who  obtained, 
as  a  meau  of  two  analyses  (1.  c,  Ramm.  Min.  Ch,  377) : 

1b  30-22        P  215        Cu  64-55        fi  13-02=99  94. 

Pirr.,  etc.^In  the  matrass  yields  water.    B.B.  on  charcoal  gives  arsenical  Aunes,  and  a  bead 

of  copper  enveloped  in  a  brittle  crust. 


m 
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546.  TYROUTE.    KupfersfliBuni  Wim.,  Hoffm  Mln.,  iii.  ISO,  tsic,  Letet  Uin.  BysU,  19,  60, 
IBIT.     Eupaphrile  Shap^  Uin^  L  2Si,  1>35.    Ilrolit  tla»l^  Uaiidb.,  SOS,  184S. 

Ortliorliombic.  Observed  planes:  (?,»-*,  A,  Cleavage:  W,  perfect.  Usn- 
ally  rentfonii,  massive  ;  stnictiuc  ratiiale  t'uliacetms,  siii-taue  ili-ufiy. 

H.=l— 2.  G.=302— sens.  I.iistie:  6'i.emly;  uilier  faces  vitreoas. 
Color  pale  apple-green  and  veitlijrnis-f^reen,  ineliuiiig  to  aky-blue,  Streak 
a  little  paler.  Tranfihicent^-6nltti'auslu(M,'nt.  I'Vactuio  nut  observtible. 
Very  sectile.     Tliin  taminiE  flexilde. 

Oomp.— Ou'Ss  +  Sfl,  orCu'SB+aCnB  +  Tlt  (Ranini),  =  ArBenic  noid  2B-2,  cxrd  of  coppM 
CD'3.  vaKt  :0'D=.tOi),  with  carbonate  or  lime  u  uupuHly.  ADnlysTi:  v.  £obolI  (Fngg-.  xviiL 
363): 

Falkensleui,  Tjrol        3a  2Mj1     Cu  4n89    IJ  lT4fl    CuC  1S«B  =  100 

Pyr.,  ate—  In  tile  doBcd  iiib«  docrcpltntcs  nnd  yklda  inudi  wntcr.  B.B.  in  the  forceps  fuaet 
la  s  itecl-gray  globule.  On  charcoal  givus  off  orwiiical  fiimea,  and  l\iae»  quietly  without  iluHoigra- 
tion  to  a  itlaggy  mo-tti,  wbloli  in  &  F.  yji'lds  KloliulnH  of  copper.  Soluble  iu  nitric  odd  with  eftt!> 
TBsceDoe.    Soluble  ia  smiaoDia,  yieldioif  a  blae  salulion  and  ■  white  residue  of  carbooatp  of  lime. 

Oba. — Usually  occurs  in  the  cavities  ofoalboiliie,  culcilo.  or  qu4rti,  a»UL«pjnied  by  otiier  ores 
of  copp«r,  Hppeuriug  in  small  aggratrjled  and  diverginj;  Hbroua  groups  of  a  pale  green  iiilor,  and 
poeBeesiug  u  delicate  silky  luetre.  Han  been  obac-rved  in  the  B^nuut  -.  at  Poaing  mid  Libutben  in 
liucgiiry',  KE>rl3chiDsk  in  tiiberbi;  Falkenattin  and  SeliwuU  in  Ihv  Tyrol ;  l^all'eldln  Tburiag^ia; 
Keiiieladorf  in  HeBsiu ;  Schuteberg  in  the  Eragebirge;  in /euhsteiii-doloiultc  near  Bieber. 

647.  CUNOCLAfirTB.  Strahliges  Olivouerz  RanL,  Elapr..  N  ^brirt  Betl  G«a  Pr.,  iii  •19S, 
1801.  Cupreous  AraeuDte  of  Iron  SouriL,  PbQ.  Trans  ,  IBUl  iwitli  auol.  by  ChcimTix)>  Stmt)- 
lencta  fforafeii,  Tab.,  64.67,  ISi.8  CuirrearBeniatB  f^rrif^re  K,  Tiibl,  v[,  HhiS.  Btnihlenkuprpr 
llaiism.,  UunJb.,  lOSO,  1SI3.  SlraWera  H'em.  KiinoklaB  Brditi.,  Uib,  Isitn.  Sidprocbaldt 
GUtcktT.  Gruudr,  84U,  \Bi\.  AphaQ;90  ifeud.,  Tr,  iL  tOi',  ISJi,  Ap'.iaucsite  £Atii,  Mb  ,  lo35. 
Abitliit  Bernhanii,  Qlocker's  GritndrT  5711,  1839. 

iTi  413  Mouoclinic.      6'=S0''  30',  /  a  /, 

front,=JU°,  side,  l:i4°.  Observed 
planes   as   in    tlio   aiii)exei.i  ti^ni-es. 

^A-f-^■=yy°  30',  0/\].-i=vr6^  18'. 

Cleavage;  basal,  biybly  perfect. 
Also  niasaive,  lienii:iplierical,  or  reiu- 
forin:  structure  radiated  libivjus. 

II.  ^  2  5  -  3.  G.  =  419  -  4-36. 
Lnsti-G  :  O  jMiiirly  ;  elsewhere  vitre- 
ous to  resinous.  Color  internally 
dark  vordijfris  -  p'cen  ;  externally 
Iilackisb-bliie  j;reen.  Streak  bluish- 
green.     Subtranslucent.     Not  very  brittle. 

Oomp Cu'.ts  +  3TT,  orCii*?!a+3Cun(R(imni.),=Ar9enk>ncid  30  2,  oiyd  of  ropper  627, 

water"l  =  b)0.    AnalyBes:  I,  Rammelsberg  ('Jd  SuppL,  IBj;  2,  Damour  (Xua.  tb.  Pliya.,  IIL 
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Pyr.,  etc. — Same  as  for  olivenite. 

Obs. — Occiira  in  Cornwall,  with  other  ores  of  cx)pper,  at  Ting  Tang  mine,  Wheal  Unity,  and 
Wheal  Gorlaud,  and  at  Bedford  United  Mines,  near  Tavistock.  The  crystals  usually  present  a 
very  dark  blue  color  and  brilliant  lustre,  but  are  rarely  recognizable,  being  aggregated  in  diverg- 
ing groups,  or  disposed  in  extremely  minute  individuals,  in  cavites  of  quartz ;  whence  the  name 
aphantsite,  from  ''i</>'iv»i<,  uvmanifest     Also  found  in  the  Erzgebirgo. 

Named  CUnuclasite  in  allusion  to  the  basal  cleavage  being  oblique  to  the  sides  of  the  prism. 

548.  OHALCOPHYIiUTB.  Cfuivre  arseniate  lamelliforme  K,  Tr.,  1 801 ;  Vauqu^iin,  J.  d.  M., 
X.  562,  1801.  Blattriges  Olivenerz,  Kupfergliramer,  Karst.^  Hoflf'a  Mag.,  i.  543,  1801 ;  Ludwig'a 
Werner,  180,  18n3.  Copper  Mica  Jameson,  Min.,  1820.  Kupferphyllit  Breith.,  Char.,  42,  1832. 
Chalkophyllit  BretYA.,  IJandb.,  149,  1847.    Tamarite  B.  &  M.,  Mm.,  18.'i2. 

Elioiiibohedral.     R  A  7?=i69°  48^  0  A  7?=108°  44' ;  a=2-5536.     Ob- 
served planes:  7?,  2,   (9,  -+,  /.     i  A  ^=88°  46', 
0  h\=  124°  9'.    Usually  in  six-sided  tabular  crj^s-  '^'^^ 

tals ;  plane  0  sometimes  tri  an  ocularly  striated. 
Cleavage  :  O  highly  perfect.  Also  foliated  mas- 
sive, and  in  druses. 

H.  =  2.     G.  =  2-4-2-66;  2*435,  Cornwall,  Her- 
mann ;  2*050,  ib.,  Damoiir.     Lustre  :  of  0  pearly  ;  of  other  faces  vitreous  or 
subadamantine.     Color  emerald-  or  grass-green  to  verdigris-green.    Streak 
somewhat  paler   than   the  color.      Transparent — translucent.      Fracture 
scarcely  observable. 

Comp. — Cu*  X8-hl2  tt,  or  Cu'  Ss-fS  Cu  ]ft-f-7  tt,  from  Chenevix's  anal3rsi8,= Arsenic  acid  21*3, 
oxyd  of  copper  68*7,  wat^r  20*0=10".  From  Hermann's  analysis,  Cu^Xs  +  a-S  fl=  Arsenic  acid 
180,  oxyd  of  copper  49*6,  water  32  4=100.  Analyses:  1,  Chenevix  (Phil  Trans.,  1801);  2,  Her- 
mann (J.  pr.  Ch.,  xxxiii.  294) ;  3,  4,  Damour  (Ann.  Ch.,  Phys.,  IIL  xiiu  404) : 

Is         Ou        ^ 

68  21=100  Chenevix. 

44-45  3119,  l^e  292,  Xl  and  P  3-93=100  Hermann. 

52-92  23-94,  3tl  1-80,  P  1  29=99*80  Damour. 

62-30  22-58,  3tl  213,  F  1 -56=99-84  Damour. 

Pyr.,  etc. — In  the  closed  tube  decrepitates,  yields  much  water,  and  gives  a  residue  of  okve- 
grccn  scales.     In  other  respects  like  olivenite.     Soluble  in  nitric  acid,  and  in  ammonia. 

Obs. — The  copper  mines  of  Tiugtang,  Wheal  Gorland,  and  Wheal  Unity,  near  Redruth,  are  its 
principal  localities  in  Cornwall.  Occurs  also  crystallized  in  iron  ore  at  Sayda  in  Saxony;  in 
minute  crystals  at  Herrengrund  in  Hungary ;  Moldawa  in  the  Bannat 

Taking  +  /?  as  the  fundamental  rhombohedron,  then  i?  A  i?=88°  46',  and  a=l-7768. 

Alt. — Found  altered  to  dirysooolla. 


1.  Cornwall 

21 

2.         »        G.=2-435 

17-51 

8.         "        G.=2-(i69 

19-36 

4. 

21-27 

549.  BERLINITXI.    Berlinit  C.  W,  Blomsirand,  Priv.  oontrib.,  dated  Lund,  Dea  9,  1867. 

Compact  massive,  without  a  trace  of  cleavage. 

H.  =  ().     G.  =  204.     Lustre  vitreous.     Colorless  to  grayish  or  pale  rose- 
red.     Streak  unci)lored.     Traushiceiit.     Fracture  uneven. 

Comp. — %1  ?  +  i  ^,  Blomstrand,  =  Phosphoric  acid  55-9,  alumina  40*5,  water  8*6  =  100. 
Analysis :  C.  W.  Blomstrand  (1.  a) : 

P(3)  54-84  Xl  40-27  Pe  0*26  fi  4-14=99  61. 

Pyr.,  etc. — B.B.  whitens  without  fusing.  A  deep  blue  oolor  with  cobalt  Hardly  attacked  by 
acids.  Easily  decomposed  on  fusion  with  alkalies,  and  the  resulting  mass  soluble  in  water  witib 
evolution  of  much  heat. 


•"'I  3  OSVULN    COMPOUXna. 

Obs.— Buftemliles  qunrle.    From  the  iron  mine  of  Wpstana  in  Swois,  Sweden,  when  B 
Hporiugly  in  ijuartz.  Tram  wlik'b  it  la  orctiiiBHl^  aepumted  b;  a  thin  Infer  urioxulite. 
Named  ufler  Prot  S.  H.  Uerliii,  of  the  Uulversitf  oT  Lund. 

SBO.  CAIXAINITX:.     !Ci>lkliin  Plin., 
SM,  IS 

Masaiva    Textnre  wax-like. 

H.=3"5— 4.  G-.=2'50— 2-52.  Color  apple-green  to  emerald  green, 
spotted  or  lined  with  whitish  and  bluish.     Translucent, 

Oonv-— Xl?+0fi=Fba«phorioldd4S-89,  alnnilQa  SQ-IS,  inter  36'SS=10a  Analjiti;  A. 
Dunoiir  (L  o.)  i 

f  XI  Fe  An  Ca  S  bud 

«-6B  !e-6T  l-B'i  tr.  010  *S-fl3  aiO=ll)0-3S. 

Fyr^  etc, — Whca  tu^sted  yields  untor,  uid  beconie*  opaque,  chood>t»-biowii,  and  ftiaUs. 

BB.  iiinisiUe.  _ 

Ob«.— From  a  Celtic  grave,  near  Jfui 
nine  of  >  flui-Beed  to  that  of  a  pigeon's 
of  Uorbllian,  in  troatem  Prance 

Dnniour  makes  tliia  mineral  tbe  ealloi)  uf  FUof,  and  MpedaUf  In  Tiew  of  Jta  gn«%  vAor.  Bnt 
the  calluii  was  blue,  and  ilie  graen  iiane  raaDy  related  to  It  wu  probably  tbo  eaUaina  (aee  Pl 
BSl),  Tel,  SH  tlua  ideutity  U  uol  eijUibiiibed,  tlie  ttune  etOaaula  is  better  tban  Pliuy'i  ume 
uumodifled. 

B6t.  XiAZUIilTU.  HUomelblu  Fouil  tod  SteienBark  [B(riia]  mdAmoM,  Bergm.  J^  its, 
Ap.  I7UI ;  Smaltetdtne  V.  von  Votan,  SchrifL  Q«a.  N.  BerUn,  li  3&£.  IT91 ;  Nitnrllcbe  Snub; 
BeribierfoUti,  EiMoblui  [— Vinwiite] ;  BeigbUu  [=0Iu7Ma(dla] ;  UoMiter  lAHurst^n  [=Fb1m 
I^piB-Idsull],  SUA,  Binrieht  Nat  Wien,  49,  ITBS;  Ieiuia=Kles^nl«-<-Thonerd0-(-Eiaetierda, 

.  TAgir,  Bchrilt  Gea.  N.  BerL,  z.  90,  1792,  Beltr,,  l  IBT,  1791.  Diebter  bUner  Feldapath  {tr. 
Erieglach,  Styria)  Slapr.,  Beitr.,  [.  14,  I79u;  LataKtb  XlajH-., Beltr,,  iv.  370,  1807.  Blue  Spar, 
Blue  Feldflpnr.  WubrBcheitdich  n,  Foas.  aus  d.  Salzburgischen,  Siderit,  v.  Moll,  Jahrb.  B.  H,,  iv. 
71,  nuu  (witli  bad  anal  by  Ueim):  Mollit  ilabffrle,  Ilatidb.,  lfliil;  =  Liizuli(h  Mulia,  Kull  Eab.,  L 
427,  1304.  Biauspalh  Wtm.  Voraulilc  Delamelh..  Min.,  1812.  Az-jnle  Jameson,  .Min.,  i.  341, 
ISie.  Phospborsiiure  Thouerd^  etc,  Fachs,  Sdiw.  J,,  xiiv.  373,  ISIS.  Klapratlilte  Bcud..  Tr., 
464,  1824;  Klaprotlune  ii,  iL  678,  1832. 

Monoclinie.  6'=88''  15',  /a/=91<'  30',  (5  A  14=139°  45',  Priifer; 
a  :  b:  t'=0-8tiitO-l :  1  ;  10200,     Observed  planes  as  in  the  annexed  tigures. 

0  A  -2=111"  37'  0  A  f  {=15(1°  15'  0  A  -1=1+1*'  3' 

0  A  2-5  =  120  i2i  0  A  1  =  140  20  2  A  2,  trotit,=100  20 

1  Al.  trant.  =  115  30  6»Al  =  12910  -2  a  ~2,   "     =99  40 
(?  A  2-2=121  15  0  A  7=90  23  2-iAf=14138 

Twins:    coinposition-face  t-i;   also  0,  as  in  f.  431.      Cleavage;   lateral, 
iiiclistiiKit.     Also  iiiaseive. 

II. =5-0.  G.=3-057,  Fuchs;  3-067— 3-121,  Pi-ufer;  3-122,  Smith  & 
BnisJi,  Lustre  vitreous.  Color  nzui-e-bhie;  commonly  a  fine  deep  bine 
viewed  aluTisj  one  axis,  and  a  pale  green iaii-blue  alon^  another.  Streak 
white,  Sul)translueent — opaque.  Fraeture  uneven.  IJrittle.  Plane  of 
o])tii;al  axes  clinodiagonal ;  bisectrix  negative  and  inclined  50°  39'  to  a 
iioniiiil  to  the  edge  -2/-2,  and  70°  to  a  normal  to  2-i;  angle  large,  fur 
the  red  niv  in  oil  77°  16' ;  Descl. 
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Comp.—0.  ratio  rot  S,  Si,  P,  n  =  1  :  a  :  S:  I;  whence  Si  ?+%  ll ;  or  Sl^+^%,  f-ejU, 
Dana.  =  Phosphoric  acid  iB'',  aliimiD]!  34  0.  magni'Sia  I3':>,  wn*er  (i  0=  lull. 

AnulTses:  1.  Fuchs  |Scliweig.  J.,  xiiv.  37:t| ;  2,  E.  Bnuidea  (lb.,  xix.  3S3);  3-S,  Hamimilsbera 
fPotrC-.  !ii».  2«0);  S,  1",  Smith  k  Brush  (Am.  J.  8d.,  H.  ivi.  31ii):  II.  IgeUlrom  (J.  pr,  Ch., 
liiv.  Ij-l,  fr.  (Efv.  Ak.  Stockh.,  IBM);   12,  C.  W.  Blomstrand  (pHr.  contrib,  Dec.  9,  1867J: 


..  Ridelf^rabea 

!.  KrictiUch 

1.  Grolz.     G.=;8'l 


,  We; 


41 'SI  36-73 

«-3i  aiW 

1             42-41  2S-58 

4S-S1  3  3 -09 

46-99  21'fi3 

■9-oa    40-9S  36-za 

4T3G  -lU-OS 

47-rA  2T4I 


31-22       8~.£U      lO-OS 
S-ilS      10-02 


9-05     0 


6-06,  Si  2-1  =  87-68  Facbg. 

0-43  0-50,  Si  a-5=99-6  BrandeB. 

1-12  0-62=  100  RammelBbcrj 

]'44  0-94  =  100  RaminelBberg. 

2-12  G'61  =  100RainmelB))ei^. 

1-43  693=100  Bammelebcrg. 

I-C5  6-85=100  Rammelflberft, 

l-Xi  6-10  =  1110  Rammdaborp;. 

6-«i,  Si  107=99-10  amth  A  Br. 

6-fiO,  Si  1-O7  =  100-H6  Smith  A  Bl 

(r.  6-30,  Uln  fi-.  =  99-81  Igelalrcim. 

6-92,  SIq  O'l  P,  Cu  0-1  =  1011-36  B 


Rammelsberg  found  iotao  silica,  as  impurity,  in  bia  aaalrseB,  whidi  ia  excluded  in  the  reaulta 

Pyr.,  etc.— In  the  closed  tube  whitens  and  yields  water.  B.B.  with  cobalt  aohitioo  the  blue 
color  or  the  miueml  is  rcalored.  In  tbe  forcopa  whitens,  cracks  open,  swells  up,  and  without 
rus:nn  Tails  to  pieces,  colorinj;  the  Hamc  bluiah-green.  The  green  color  ia  made  more  intense  by 
inoisiciiinR:  cho  nssay  wiih  sulphuric  acid.  Wicli  the  fluxes  gives  an  iron  glass;  with  soda  on 
I'liiirconi  an  iiiniaible  masa.     Unacted  upon  bj  acida,  retaining;  perfectly  its  blue  color. 

Obs. — Oct-urs  both  maaaivo  and  cryBUillized  In  oarrow  veins,  trBTersing  clay  slate,  in  the 
lorrciit  beds  of  Schtadming  and  R^delf^raben,  uear  Werfen  in  Salzburg,  with  spathic  iron;  In 
G-rulz,  near  Vorau ;  in  Krie^lach,  in  Styria ;  at  HochthitligTat,  at  (he  Goruer  glacier,  Rympfisch- 
wuuj;.  Upper  Velflis,  in  Swiuerland,  U.=aboDt  4;  al»o  in  veins  or  pockets  in  quartiite,  in  Uorni' 


Oil  OXYGEN  cosirouNns. 

JGbcig,  n'erniUnii],  mnaiive  nnd  granular,  aouictimes  in  8-a!d^  orjgtala  G  iacliea  loug  and  2  inchet 
in  diameter;  in  ILo  iron  mioa  of  Woetaua,  iu  Scania,  Sweden,  Diaaaive,  of  h  dnrk  ubhi*  color; 
also  at  Xijxira  in  UJaaa  Qeraes.  BraxiL  AbuoiUat  at  Crowder'a  Mt.,  Lincola  Co ,  If .  C. ;  and  in 
fine  sky-blue  ct/bUIb,  olXon  1 — IJ  inch  lotifi:  nod  broid,  ou  (iruvos  Mt,  Linooln  Co.,  ItO.,  50  lu. 
above  iuguata,  with  qyanite,  ruUlo,  p/ropliyliite,  etc. 

Tlie  name  lazulits  is  derived  fcom  au  Arabic  wore!,  avil,  meaniiig  heavm,  and  allndes  to  Um 
odor  of  the  mineral. 

On  CTfsL,  Frufcr,  Kat  AbhandL  Wien,  E.  Irt9;  Dana,  Am.  J.  ScL,  n.  xivii.  3S. 

ES2.  BARHANDITB.    Barraiidlt  v.  .ZeiiAiirovKA,  Ber.  Ak.  Wieu,  ItL  1  SctT. 

In  BplicToidnl  concretions,  indistinctly  radiated  tibroiia,  with  tlie  surface 
crystalline  angular;  concuntric  in  slnnitiire. 

n,=:4-5.  0.=2-57'j.  Lustre  betwc'en  vitreous  wnd  greasy.  Cnlor  pale- 
bluish,  reddish,  greenish  or  yellowish-grHy.  Streak  yellowisli  to  bluish- 
white.     Translucent  to  opaqne. 

Oomp^-0.  ratio  (loraP,B=«:  B  :  4,  wtth  H=?  Fe  +  J  Xl;  wiieure  (I  Pe+lJk!)P+-4  11  = 
PhoKphoric  BuidM'CS,  alumina  ISGl,  aefiuuiozTd  of  iron  -iiiWi,  wati^r  sa'eiit  =  liiO.    Aiwlys's;  &. 

P  ii  Pe  n 

89-68  12-74  ac-jfl  21-00=100. 

Pyr^  «tc. — Yields  water  with  on  add  reartim.  B.B.  jplit*  open  nnii  becomes  darker  in 
color ;  inoiEleiied  with  nulpliuric  acid  colors  Ilie  Dame  bluia1i-|n^iL     Soluble  in  hot  muriatic  acid. 

ObH.~0ccnrg  Nt  Uerhoric,  N.N.W.  orPraibrani,  In  Bobeniia,  m  clells  iu  a  Lower  Silurian  sand- 
Itnne,  with  (sooiene  and  Btilpiiosiderito ;  the  tnmgluceul  globules  1)  to  11  mm.  in  diameter, 
■nd  liaiiiig  witliin  gomo  reBemblunde  to  opal;  the  opaque  variety  without  lustre;  aoiuetiuieB 
M  grain  of  liiiiooite  at  ci;otre,  itid  partidea  of  tho  iHtue  as  iinpurlljr. 

All —  Slattni  to  give  ori)tm  by  alteration  to  diilVenile,  Eiujikr  globules  and  flbrous  crusts  at  tbs 
looality  liaving  lli«  ronipofitiou  of  Lbc  laiier  mtUGraL 


663.  BCORODn^.  Cnpreona  Arseniate  oflron.  Cupro-marllal  Arsenate  ftHim.,  Phil.  TratUL, 
ISO!,  101.  Martial  Araeriiatc  of  Copper.  Cuii-r^  erm^niatt' ferrifcre  //.,  Tabl,  91.  ISOii.  ijkoro- 
dit  BreiOi..  Hoffm.  Ilandb.,  iv.  U,  lS-2,  181".  Scorodile  and  Neocti'se  Bcuii.,  ii.  Gufl,  COT,  IS.f!; 
DcScL,  Ann.  Ch.  Phfs.,  III.  i.  -Iii3.  Arson ik sinter,  EiM!n.sintDr,  Ihnaann,  Bull.  Soc  Imp.  Nat, 
MoBCoia,  I  864,  1H4S.  Kobalt-aeorodit  L-ppmann,  T,  Homberg,  Zool.  Min.  Ver.  Ecgcnab.,  li. 
172. 

Orthorhoinbit!.  7  A  7=98°  2',  0  A  1-(=132°  20' ;  «  :  J  :  cz=l-09T7  :  1  : 
1-1511.     Observed  planes  as  in  the  annexed  ligure,  with  also  /,  2-t,  J,  2-i. 

i-i  A  (-2=120°  10'  1  A  1.  hiis.,=110''  5S' 

i-tAt-2=150   5  *  A -1,  pvr., =134  38,127  18 

1  Al,  pyr.,  =  lU34and  103  5  J  A  i,  baa., =  72  2 

Cleavnjie;  »-i  imperfect,  «-i  atul  ('-(in  tniccs. 

H.=3'5— 4.  Ct.i^31  — 3';S.  Lustre  vitreous— snbadaman- 
tinc  and  subresinous.  Colur  pale  Icek-green  or  liver-bruwn. 
Streak  white.  Subtrausparent  —  translucent.  Frueture 
inieven, 

Comp— PeXB-i-4l'l=ArBenic  arid  49-9,  scaquioi.rd  of  iron  31-7,  water  15-5=--100.  Analyseat 
1  Bcraclius  (Ak.  H.  Stockh..  xao,  lS:i4.  Jahresb,,  v.  205);  2,  Bousaingault  (Ann.  Ch.  Phya.,  slj 
1.37);   :i-S  Damour  (Adu.  Ch.  Phvs.,  III.  i.  4121; 
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I.  Brazil,  Keoctest 

1.  Popayan 

3.  ^  aiilry,  fjn.  cryttL 

4.  Cornwall,  hhie  crysL 

5.  Saxouy,  bluU?i 

6.  Brazil,  Neoctest 


6078 
49  r, 
60-95 

sroG 

52-16 
50-96 


34-85 

:i4-3 

HI  •89 

3274 

3:v.O 

33-20 


15-65 

10-9 

15-04 

15-GS 

15-58 

1.V70 


0-G7.  Cu  <r.  =  l()l  85  Berztlius, 

,  Pb  0-4=101-2  Boussinjfault. 

=98-4S  Damour.     G.  =  3-ll. 

=  99-48  Damoiir. 

=  100-74  Damour. 

=y«-8«)  Damour.     G.=8-18. 


An  Iron-mnier  ( Ei  sen  sinter,  Arsenik-sintor),  from  Nertschinsk,  analyzed  by  Hermann,  is  an 
amorphous  acorodite.  Hermann  obtained  (J.  pr.  Ch.,  xxxiii.  95)  Xs  4jj05,  Pe  3G4I,  ll  15*54  = 
luo. 

Pyr.,  etc.  — In  the  closed  tube  yields  neutral  water  and  turns  yellow.  B.B.  fuses  easily,  color- 
ing the  flame  blue.  B.B.  on  charcoal  gives  arsenical  fumes,  and  with  soda  a  bUick  magnetic 
scoria.     With  liie  fluxes  reacts  for  iron.     Soluble  -In  muriatic  acid 

Obs. — Found  of  brown  color  in  the  granitic  mountains  of  Schwarzenberg  in  Saxony,  associated 
with  arsenopyrite ;  at  Liling,  near  Ilutteaberg  in  Carinthia,  with  Icucopyrite;  at  Cliantoloube, 
near  Limoges  ;  at  Nertschinsk,  Siberia,  in  fine  crystals  ;  also  as  an  amorphous  crust  or  iron-sinter 
on  beryl,  topaz,  and  quartz;  leek-green,  in  the  Cornish  mines,  coating  cavities  of  ferruginoua 
quartz ;  at  the  Minas  Goraes,  in  Brazil ;  in  Popayan ;  at  the  gold  uiines  of  Victoria  in  Australia,  iu 
(piartz  with  arKcnopyrite  nnd  gold. 

Occurs  in  miuuU.*  crystals  and  druses  of  leek-greon  and  greenish-white  colors,  near  Edenville, 
N.  Y.,  with  arsenopyrite,  iron-sinter,  etc,  in  white  limestone;  in  Cabarras  Co.,  N.  C,  on  G. 
Luderick's  farm,  in  aggregations  of  greenish -white,  brownish-  and  leek-green  crystals  ;  coating 
cavities  of  quartz  and  limonite  with  copper  ores  and  pyrite. 

The  cobalt-scorodite  of  Lippiuaiin  (1.  c.)  occurs  in  bluish  crystals  with  quartz  and  hypochlorite, 
at  Schnoeb^rg ;  it  has  not  been  aniilyzed. 

Named  from  a..».i  S^  ,  garlic,  alluding  to  the  odor  before  the  blowpipa 

Alt. — Sc'orodite  occurs  altered  to  limonite. 


554.  WAVBIiUTB.  Wavellite  BabbingUm,  Dav/s  Mem.  in  Phil  Tr.,  ir.2,  1805.  HydrargU- 
lite  Davy,  ib.,  155,  1G2.  Devouite  Thomson,  Straliliger  Hydrargillit  (=columnar  var.  of  Dias- 
pore)  Ilausm.^  Handb.,  44:i,  1813.  Lasionit  Fitchs,  Schw.  J.,  xviii.  288,  1816,  xxiv.  121.  Strie- 
gisan  Breith.,  Schw.  J.,  Ixii.  379,  1831.  Thouerdephospliat  Germ,  Alumino  phosphalee  Fr. 
Subphosphate  of  Alumine. 


Orthorhonibic.     /A  7=126°  25',  0  A  l-z=U3°  23';  a:b:  c=0-7431  : 
1  :  1 '41)4:3.    Observed  planes  tis  in  the  annexed  figure,  with 

also  1,  2-2,  and  i-J. 
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1  A  7=129°  4r 

1  A  1,  mac.,  =  Ur)  28 

I  A  1,  brach.,  =  110  20 

1  A  l,biis.,=7y  34 


2-2  A  2-2,  mac., =117°  23' 
2-2  A  2-2,  braeh.,  =  118  33 
2-2  A  2-2,  ba8.,  =  y3  7 

aAi-|=12357 


Cleavage:  /  rather  perfect ;  also  brachydiagonal.  Usually 
in  lieniis[>herical  or  globular  concretions,  having  a  radiated 
structure. 

H.=3-'25-4.    G. =2-33 7,  Barnstaple,  Haidinffer;  2*316, 
Irish  variety,  Richardson.     Lustre  vitreous,  inclining  to  pearly  and  resin 
ous.     Color   white,  passing  into  yellow,  green,  gray,  bro\vn,  and   black. 
Streak  white.     Translucent.     Index  of  retraction  1*52. 

Oomp.— 0.  ratio  for  Xl,  P,  ^1=9  :  10  :  12;  whence  Xl*P«+ 12 it,  or  perhaps  5^lP4-iXltl[»+ 
5^1= Phosphoric  acid  344,  alumina  873,  water  28-3=lut»;  or  the  same  with  4 1  Il= Phosphoric 
acid  'Mr\,  alumina  38-1,  water  26*8=100. 

Analyses:  1,  2.  Fuchs  (Schw.  J.,  xxiv.  121);  3,  Bcrzelius  (Schw.  .t.,  xxvii.  63;;  4-7,  Erdmonn 
(Schw.  J.,  Ixix.  151);  8,  Hermann  (J.  pr.  Ch.,  xxxiii.  288);  9,  Sonnenschein  (J.  pr.  GIl,  liil  344); 
10,  G§uth  (Am  J.  ik:i.,  II.  xxiil  42a)* 


)XTGE> 

^^^^^ 

P 

^l 

Fe     n 

F 

Devonshire 

35- la 

37-20 

3900 

— =ii)Ci-a;Fueli.'«. 

S4fi4 

3MB 

!8(I0 

— -111(1  Fiichs. 

33  40 

3DS0 

1-25*   26-8(1 

iOG.  (':a  ii;(i=fl9sn  Berzctina. 

atriogis.  blot 

SJOfi 

,H<]'60 

l-UO     21-iO 

Ir-WM  Kriininnti. 

gnxn.  ytBow 

33-38 

36-39 

L"6B     37-1 0 

tr.=:mi>\  Erdmann. 

"       brawH 

31 '65 

2-il     il-i>l 

<r,  Si  7-:ii)=!>"-Ml  ErdroBOQ. 

"       Usuk 

32-46 

.■[639 

1-6       S4-U0 

[r.,*Sie-r,a:=l(«.Erdn.BDC 

Zbirow 

:H-ia 

36-39 

1-20     26-34 

I-69=M8-U1  Hermann. 

AJloiiaortT 

BS'IS 

3576 

—   Z8-a2 

rr.,  Ca  0-8H,  9i  2-10=98  80  Bou 

Cheater  Ca,  Pa, 

JM-HS 

SRbT 

2'!-29 

Ir^  UmoDite  0-23=9B'8>i  Genth. 

WIth|Hr«(fd»fBIU«»l 

eot. 

HermBDn  nbtainnl  much  leas  llaoriae  than  Berzelius,  and  g\ves  a  diObrent  fbrmula.  But  B«r 
Mliua  renurka  Ihat  this  iagredicut  may  oasil7  Tall  short. 

The  cemeut  of  a  conglomenite  near  Loughbill,  Co.  of  Li'ojcrick,  Irelaod,  canaisting  of  emendd- 

rn,  with  some  while,  cryatalB.  approuphts  wavoilite  iti  ooinpoBitiou,  anbrding  A.  GaguB  (J.  O, 
Dubl.,  viil  73)  P  S(i-8H,  Si  3S-|ri,  Pe  1-al,  Si  U-:)3,  fl  23-56,  F  fr..  Si  3-HI,  apatite  1-58,  qunrt* 
l'0<i=<J8'D4.  A  ffavellite  oontnuuiig  oxytl  of  lead  ocoiirs  at  Roaii^res  in  atalucUtoB,  aa  detected 
hy  Benhior. 

Pyr,,  olc.— In  the  closed  tube  givea  off  much  water,  tbt  IbbI  portions  of  whicb  reart  odd  and 
□aloT  Brozil-u-ood  paper  yellow  Idiiorine),  and  bLsd  etch  the  tube.  &B.  in  the  forceps  swells  up 
nod  splits  Oeqiielitl]-  into  Sue  acicular  parCidos.  which  are  infusible,  but  color  the  tiame  pulo  frnieD ; 
moistened  wilji  aul^ihuric  avid  the  green  becomes  more  iotense.  Gives  a  blue  with  cobalt  solu- 
tion.  Some  varietiea  r«act  for  iron  and  maogaoese  vrltli  the  tluiea.  Heated  sdth  sulpliuric  add 
gJTea  off  Ibmes  of  fluohydric  acid,  which  etch  glasa.    Soluble  in  muriatic  acid,  sod  also  in  caustic 

Obe. — Wavellile  was  Qrst  discovered  in  a  tender  clay  alate  near  BarnEtuple,  in  Devonshire,  hy 
Dr.  Wave!.  It  has  since  been  found  at  Clonmel  and  Cortc,  Ireland  ;  in  the  Sh^nt  l8lc)>  of  SooC- 
Jflnd;  at  Zbirow  in  liohomia;  Z^ecov  in  Bohcniin:  at  Fraiikenlierg  and  LangcnsCrieKia.  Smtony; 
Dleoaberg  iienr  Giessen.  Hesse  Dannstadt ;  on  brown  iron  ore  in  llie  Jura  limi^Etone  at  Amberg 
in  Baviiria  (the  latiOHile  of  Fufbs);  in  a  manganese  mine  at  Weinbach  near  Weilburg  in  Naasaa 
(Oenthi:  at  Villa  Rica,  Miiias  Ourses,  BraeiL 

In  the  Uiiiled  Statui  reported  as  found  near  SbiIod's  lUver.  Bellowii  FsUn,  N.  H. ;  also  at  the 
shtte  quarries  of  York  Oo„  Pa.,  near  the  Susquehanna ;  st  Waahiugton  mine,  Davidson  Co..  N.  C, 
with  actinolite,  pynlo,  anil  native  silver ;  at  Steamboat,  Oliesltr  Co.,  Pa.,  in  a  bed  of  linioiiite, 
cbuuduiit  111  ^tulau'iik'  formB,  part  looking  like  gibliHile,  part  drusy  with  rhunibic  crystiilB,  and 
otlftD  coated  with  a  pearly  scaly  mineral  yet  undetermined. 

Named  after  Dr.  Wiivel,  the  discoverer.  The  upecies  was  considered  a  variety  of  diaspore  bj 
D'Aubuissou,  Boumon,  ilausmaun.  aud  some  other  enrly  nunerulngists,  and  placed  neit  to  diaa- 
pore  by  Wtrner  in  ISIT  ;  while  Jameson  arranged  it  in  I81(>  among  the  zeoliles. 

Caleulatinit  from  the  angle  /a  /=V2{i°  ii',  the  prism  i-J  has  the  angle,  over  i.i,=90°  34',  reiy 
near  tbeancie/A/of  lazulite. 

e54A.  Kapsicitb  Kenng.,  Ueb.,  1856,  and  1866-57.  Probahly  wavellite.  Occurs  in  Qbroui 
radiated  rounded  coocretions,  the  fibres  rhombic  prisms  pyramidally  terminated,  with  vitreoiin 
lustre;  H.  =  3-6-4:  a.=2-3S6  (StMeler).  StaJelor  obtained  (Ann.  Ch.  Pharm.,cii.  305)  P  35-49, 
SI  39-59.  with  water  24-9-J  (trom  the  Io3s)=100,  aud  remarks  on  the  close  approiimation  to 
waveUite.    From  Eapnik  ui  Iluugarj, 

554B,  Plaxeritb.  Under  this  name  Hennnnn  has  described  (Bull.  Soc  Nat  Moso.,  luv.  240, 
1862)  a  mineral  from  ibe  copper  mines  of  Gumeschefak,  in  the  Ural.  It  occurs  in  thin,  sub- 
crystalline,  liotrjoiiinl  layers  in  the  cavide*  of  a  quartz  rock.  11. =5;  Ci.  =  2-65.  Color  on  fresb 
aurlaue  vcnllgris-grecn,  paa."ing  to  olive-green  on  eiposure  to  tl  '  .  ..     ~ 

on  the  edges.     Analysis  nS-orded: 


Lustre  dulL    Translucent 


SlSJ-1^ 


Cu  3-73        f'e  3-52 


From  wbioli  Hermann  deduces  tlie  formula  (Sl'P'+9rt)  +  l(Cu,  Pe)fi.  He  regards  the  hydrate^ 
myiis  <if  iron  and  copper  as  nncsenliiil,  and  as  occurring  in  many  other  aluminous  phosplinte& 
OH  turqnois.  )>e)n>nitc,  and  Bscherlte. 

E.B.  iu  tube  decrepitates,  yielding  much  neutral  water.  Easily  soluble  in  borai.  g-ving  coppe- 
reaclion.  Only  B!ij5)itly  attaeked  by  acidi",  bnl  easily  decomijo^ed  by  boilinff  with  cauatic  soda 
Naiiicil  niler  Planer,  director  of  the  mines.    Possibly  impure  wavellite.  ^ 
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666.  TROLLEm!.    Trolleit  C.  W,  EUmstrcmd,  Priv.  contrib.,  dated  Dec.  9, 1867. 

Compact,  with  indistinct  cleavage. 

H.  a  little  below  6.     G.=3*10.     Lustre  more  or  less  vitreous.     Coloi 
pale  green.    Fracture  even,  to  conchoidal. 

Oomp.— Xl  P+i  3tl  ft*= Phosphoric  acid  47  8,  alumina  46*2,  water  6-0=100.  Analysis :  0.  W 
Blomstrand  (1.  c.): 

P  *1  Fe  Ca  n 

(5)46-72  43-26  275  0*97  6-23=99-93. 

Pyr.,  etc.— B.B.  same  as  for  berlinite.     Scarcely  attacked  by  acids. 

Obs. — Constitutes  small  detached  masses  and  veins  in  other  phosphates,  at  the  iron  mine  of 
Westana,  in  Scania,  Sweden. 

Named  after  the  chemist  H.  G.  Trolle  Wachtmeister. 

656.  PLUMBOGUMMITB.  Plomb  rouge  en  stalactites — tantot  en  globules,  (i^  ZisZe,  Demeste 
Lettres  Min.,  ii.  399,  1779;  Crist,  iii.  899,  1783.  Sel  acide-phosphorique-martial  G,  de  Lau- 
mont,  J.  de  Phys.,  xxviii.  385,  1786.  Plomb-gomme  rfc  LaumorU.  Alum iniato  de  Plomb  a vcc  eau 
de  combinaison  Berz.,  in  his  Nouv.  Min.,  288,  1819.  Bleigummi,  Blei-aluminat,  etc.,  Bcrz.,  Schw. 
J.,  xxvii.  65,  1819  (trl.  fr.  Nouv.  Min).  Native  Aluminiate  of  Lead  SmUhson^  Ann.  Phil.,  xiv. 
81,  1819  (citing  Berz.,  and  also  a  letter  by  de  Laumont,  in  which  S.  Tonnant  (who  died  in 
1815)  is  said  to  have  first  analyzed  plombgomme  and  made  it  a  combination  of  oxyd  of  lead, 
alumina,  and  water).  Plomb  hydro-alumineux  H.,  Tr.,  iii.  410,  1822.  Gummispath  57-«<A.,  Char., 
56,  1832.  Plomgomme  Baid.,  Tr.,  ii.  183-2.  Plumbo-gummite  Shep.,  Min.,  ii:  113,  1835. 
Plumbo-resinitc  Dana^  Min.,  230,  1837.  Gummibleispath,  Bleihydroaluminat,  Germ,  Hitcb- 
cockite  Shep.^  Rep.  Canton  Mine,  Ga.,  1856,  Min.,  401,  1857. 

Renifonn,  globular,  botrjoidal,  with  sometimes  a  concentric  structure ; 
in  thin  crusts;  compact  massive. 

lI.=4-5.  G.  =  4-6-4  ;  6421,  Breith. ;  4-88,  fr.  Nuii^sifere,  Dufr6noy  ; 
4*014,  hitchcockite,  Genth.  Lustre  resinous  or  gum-like.  Color  yel- 
lowish-gray, reddish-brown,  greenish ;  al^  yellowish-white ;  sometimes 
frayish-white,  bluish.  Streak  uncolored.  Translucent ;  subtransparent. 
ragile. 

Comp. — Analyses:  1,  Berzclius  (Schw.  J.,  xxvii.  65);  2,  Dufr^noy  (Ann.  Ch.  Phys.,  lix.  440); 
3-5,  Damour  (Ann.  d.  M.,  III.  xvii  191) ;  6,  Genth  (Am.  J.  Set,  II.  xxiii  424) : 


XI      l>b       ^      Fe    Ca     & 

1.  Huelgoet      0'20  3700  4014  18-80      I'SO*      060= 98*54  Berzelius. 

2.  Nuissiere 34-23  3751   16-13 2  11,  l>b»P  7-79=97-77  DufWnoy. 

3.  Huelgoet        806  0'30  3432  35*10  18-70  0-20  080    ,  Pb  CI  2*27 =99-76  Damour. 

4.  "  1205  0-25  1105  6215     618 "     8-24=9992  Damour. 

5.  "  15-18  0-40     2-88  70'85     124 "     9-18=99-73  Damour. 

6.  Hitchcockite  18-74   2564  29  04  2086  0  90  1-44   ,  C  1-98,  a  004,  msol.  0-48=99*02  G. 

•  WlthBomeMn'O*. 

Berzelius  made  the  mineral  a  hydrous  aluminate  of  lead,  l*b3fcl*+6lt.  Damour  concluded 
from  his  results  that  in  Berzelius's  inTestigatiou  the  phosphoric  acid  was  precipitated  with  the 
alumina  and  oxyd  of  lead,  and  so  lost  sight  of.  He  observes  that  his  own  analyses,  though  so 
widely  dlflerent,  agree  in  affordinf?  1  :  1  for  the  0.  ratio  of  water  and  alnmina,  and  regards  the 
ahimina  as  present  in  the  state  of  a  hydrate.  He  writes  for  the  formula  of  anal  8,  l>b'^-|-«Xi 
ti*.     Dufrenoy  inclines  to  adopt  Damour's  view  (Min.,  iii.  294,  1866). 

In  Gentli's  analysis  of  hitchcockite,  the  0.  ratio  for  the  water  and  alumina  is  3 :  2 ;  for  the  whole 
l>b,  Xl,  P,  ft,  21  :  12-2  :  1(V6  :  18  5,  which  corresponds  to  2*1^ +  l»b'1?+ 4*1  jp»-|- 10  It. 

An  earthy  mineral  (Vom  Rosieres  afforded  Berthier  (Ann.  d.  M.,  III.  xix.  669)F(witk  tr.  of  As) 
25-5,  Al  230,  Pb  100,  Cu  S-l),  ft  and  organic  matters  88  0=99-5.  , 
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Fyr.,  eto. — In  the  doaed  lube  decrrpitnteB  and  jieMs  wutor,  B.R  iii  Iho  Ibrcepa  awelb  19 
likp  a  zeolite,  nilors  the  dam?  azure-bluo,  but  ia  imperrccEljr  tusoA.  Oiir)iiir(M:u1  i^roa  in  addition 
a  loliit  wliitL-  contiti!!  of  diloritl  of  lead  (PInttner).  With  soda  giiveB  mciallic  lead.  With  cobalt 
solulioii  e'weB  a  blue  color.     With  tlie  sodium  lest  jiMi  a  phbsphirt.    soluble  in  D(t^i(^  acid. 

Obs,— Occurs  ia  day  alale  st  Hiielgoet  in  Britlnnj,  asaocinteci  with  galonit?!,  blende,  pyrite, 
ind  iijmmorphite;  alao  in  aleud  iDincal  XiifsBiere,  near  Ben iijen ;  Ht  I{ciii|:liU.-a  Gill,  Cumberland; 
at  Mine  La  Molte,  Uisaouri ;  at  Cunton  miae,  G-a.,  with  (^Ipoite,  etc.  {hi'chciietite'i. 

Named  IVotii  the  Latiu  phimbinn,  kad,  and  giimmi,  ijiiiii.  Th«  ideality  of  do  Liale's  miDersi 
(whi^b  was  oimcliaa-bke  in  c-olor)  with  plonjbgomme,  tliougb  qneationcd  by  de  Lauoioiit  in  hi^ 
early  papor,  ia  artmilted  in  bin  letter  d(od  in  Ann,  PhiL,  xW.  31,  1S19. 

The  miniral  looka  usunlly  like  drops  or  cobSdrs  oFgnnj,  also  at  times  eome  what  like  chalcedony 
or  allophanc.  U  diSere  from  jilobulsr  pyroumrphiLe  or  blende  in  not  be'mff  Qbrous  witbin.  The 
kilfJifDrkile  o^urs  in  bottyoiilal  L-ruatE  and  chia  coatiiiga,  wliito,  bluish,  yellowisli.  or  ([Teenisli. 
alloph cue-like,  somelimuB  lajnc^ntric  in  atnicture;  Sbepard  gives  H.  =  3'7B  — 3,  and  Bays  that  it 
loBva  'ID  p.  c.  ou  ignition. 

B57.  CALCIOFEHRITE.    Calmfi-rrit  J.  R.  Btnin.  Jahrb.  Uin,  1S68,  287. 

MonoelinicT  Foliated  masaiTe.  GlE>iirago  :  very  perfcol,  orrolifitcd,  in  one  dircotion  ;  trocM  in 
anotbcr  at  right  angles  to  the  perfect  fine ;  also  in  auothtr  oblique  to  the  aamc.     In  dchIuIcs 

H.=2-S.  Q.=3*523— 8388,  Rcisalg.  Lnstre  of  oloninge-fuce  pearly.  Color  milpbur-yelloir, 
green ieh-yellow  Ut  HiKkiii-green,  yelknriah,  white.  Streak  Kulphur-yellow.  Thiii  tamiDui  iranalu. 
cent.     Brittle.  _  .  . 

Analyaia  by  Beiguiga  c),  giring  nearly  4?,  SS,  6&,  IB  It;  2  R'T+^SP-t-S  £ll*-t-l«  It: 

P  84-01     Pe  34-34     Si  2-90     %  2-65     Ca  14-81      fl  airS6=nB-27. 

B.B.  niaes  easily  to  a  shicing  blnik  magnetic  globule,    Easily  dacompoaed  by  muriatEc  Bcid. 
In  nixUdoa  in  a  bed  of  clay  »t  Battenberg  in  Eheniah  BaTarin.     The  exterior  of  the  nodules  ia 
yellowish-  or  reddish -brown  impure  calcioferrile. 

G58.  FHABMA.005ISXIRITB.  ?Fer  mln^ralja^  par  I'adde  arsenique  Prottst  Aud.  Cbetn., 
i  1«B,  1790;  Araonicatcd  Iron  Ore  Siraan,  a.  189,  1798.  Olivenora,  Arseniksatirps  Kiaea  in 
Warfcln  kryst.  (fr.  Carharmek)  f/niw,,  Schrift,  Ges.  nat.  Fr.  Berl.,  1,  161,  17BG,  Beilr^  iiL  134, 
1802 ;  Wurfelere,  vor  of  Oliyenera,  Letti,  il.  18,  151,  1794.  WurfeJera  Karslen,  Tab,,  B6,  190?. 
Cube  Ore.     Pharmakosiderit  fliiun'r.,  Handb.,  1065,  1813. 

Isometric ;  tetraliedral.  OJeorved  planes :  0,  1,  2,  /;  f.  1.  20,  etc. 
Crystals  inodilied  cubes  and  tetrahedraiis.  Cleavage :  eiil)tc  ;  imperfect. 
O  sometimes  striated  parallel  to  its  edge  of  intersection  with  plane  1  (f  29); 
planes  often  curved.     Uarely  grarmiar. 

II,=2-5,  G.=2-9— 3.  Liititi-e  adamantine  to  greasy,  not  verv  diritinct. 
Color  olive-green,  passing  into  jellowisli-hrown,  lj(u-denng  sometiuies  ujKin 
Itya(!intli-red  and  bl acki si  1 -brown ;  :iIso  piL-ising  into  jjrass-gi-eon,  emerald- 
green,  and  honcy-j-ellow.  Streak  gi-een—brown,  yellow,  pale.  Siibtraiis- 
pai'ent — subtranslncent.     Kather  sectile,     Pyroelectric, 

whence  -f  Pe  Xt  +  Fe  II'+ 1 2  iT,  with   one-eleventh 
=  ArBenie  acid  3a-B,  phosphoric  add  2-o,  sesquioiyd  of  iron  40  6  water 
17-i  =  ilHJ.     anaiyaiB:  uerzelius  (Ak.  H.  Stockh,,  354,  1824) :  * 

Xa  P  Fe  fu  11 

40-20         2-53         3a-20         005         18-fil,  gaogue  l-76  =  ]02-95. 

Pyr^  otc. — Same  us  for  acorodite. 

Obs.— Formerly  obtained  at  tlie  mines  of  Wlioal  Gorland,  Wheal  Unity,  and  Cnrhnrrack  in 
Cornwall,  coating  cavities  in  quartz,  with  ores  of  copper;  now  found  in  quartz  at  Burdle  Gill  in 
Cumlierland,  in  small  brilliant  crystals ;  in  miiiule  letrahedral  cryntals  at  Wheal  ,Iane  ■  nlso  in 
Australia ;  at  SL  Leonard  in  Franco ;  and  at  Sclineeberg  and  Sdiw^trzenberg  in  Saxony  ' 

Nnmed  from  ^ap,.u..i,  poison  l,in  allusion  to  the  araonic  present),  and  'iS^ptt,  iron  Wirfekfz. 
,  of  tl'c  Gennana,  means  ctibt-ore.  '  •'      ^ 
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Proust  first  announced  the  existence  of  an  arsenate  of  iron,  from  greenish-white  concretionary 
specimens  found  in  Spain ;  but  from  his  meagre  description  its  identity  with  this  species  cannot 
be  made  certain. 

Alt. — Has  been  observed  altered  to  psilomelane,  limonite  (Pe'  It*),  red  iron  ore  (Pe). 


559.  CIRROUm.    Kirrolith  C,  W,  Blomsirand,  Priv.  contrib.,  dated  Dec.  9,  1867. 

Compact,  without  a  trace  of  cleavage. 
H.  =  5— 6.     G.=3-08.     Color  pale  yellow. 

Oomp*— 0.  ratio  for  ft,  »,  P,  1^=2  :  2  :  6  :  1.    Formula^  3tl«P  +  2Ca*P  +  3ft,  BlomstraDd,  =a 
Phosphoric  acid  41*7,  alumina  201,  lime  32*9,  water  5  3=lu0.    Analysis  :  Blomstrand  (1.  c.) : 

P  XI  *'e         An  th         %         Ca  fl 

(f)41l7         20*64        0  91         224        Oil         0'21         29  37         606=99-61, 

after  removal  of  4*60  not  dissolved  in  the  acid  solution,  of  which  8*17  was  silica. 

"Pyr^  etc.— 6.B.  fuses  very  easily  to  a  white  enamel.   With  soda  a  manganese  reaction.  Decom* 
posed  on  digestion  in  fine  powder  in  muriatic  acid. 

Obs. — Occurs  at  the  iron  miue  of  Webtana,  in  Scania^  Sweden. 

Named  from  Ktpp6(,  pale  yellow. 

660.  CHUiDRSNTTB.    Levy,  Brando's  J.,  xvi.  274, 1828. 

Orthorhombic.  /A  7=111°  54',  0  A  l-z=136°  26';  a\h'.  c=0-9512  : 
1  :  1*4708.  Observed  planes  as  in  the  annexed  figures,  with  also  f-|. 
0  A  2-1=127°  53',  0  A  1  =  131°  4',  O  A  f =142°  35','  0  A  i-z=90°,  1  A  1, 
mac,  130°  4',  brach.,  or  over  2-z,  102°  41',  bas.,  97°  52',  2-*  A  2-z,  ov.  (9,= 
75°  46',  B.  &  M.  Plane  0  sometimes  wanting,  and  the  form  a  double  six- 
sided  pyramid,  made  up  of  the  planes  1,  2-i,  with  i-l  small.  Cleavage  :  i-i, 
ijnperfect. 
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H.=4-5— 5.  G.=3-18— 3-24;  3-184,  Kenngott.  Lustre  vitreous, 
inclining  to  resinous.  Color  yellowish-white  and  pale  yellowish-brown, 
also  brownish-black.  Streak  white,  yellowish.  Translucent.  Fracture 
uneven. 


a  new  analysis  is  needed.     Analysis  :  Rammelsberg  (Pogg.,  Ixxxv.  436) : 

P  28  92     Xl  14-44     ^e  30-68     Mn  9  07     Mg  014    It  16-98=100-23  Ramm. 

Pyr.,  etc. — In  the  closed  tube  gives  off  neutral  water.  B.B.  swells  up  into  ramiiications,  and 
fuses  on  the  ed^es  to  a  black  mass,  coloring  the  flame  pale  green.  Heated  on  charcoal  turns 
black  and  becomes  magnetia  With  soda  gives  a  reaction  for  manganese.  With  borax  and  salt 
of  phosphorus  reacts  for  iron  and  manganese     Soluble  in  muriatic  acid. 

Obs. — Occurs  in  crystals  and  crystalline  coats,  on  spathic  iron,  pyrite,  or  quartz,  and  sometimeft 
with  apatite,  near  Tavistock,  and  at  the  George  and  Charlotte  mine,  and  also  at  Wheal  Oreboi^  Id 
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Devonshire :  ou  alnte  at  CrinalB  mine  b  Cornwall  Cr7»tali>  1  in.  long  !iHve  been  o  isefred,  Thef 
look  a  Utile  like  flid^ril?,  but  am  more  lustrous  ami  of  greater  hanlnesii. 

In  TJ.  Sut«B,  iLl  Hebron,  Me.,  m  mlouts  hair^irown  priani«tie  crystals,  with  amblvf^oile  <£  185 
hj  Cooke,  nnd  nu  octahedral  forai,  Am.  J.  ScL,  II  xutL  S.ti). 

If  the  dome  2-1  be  made  the  I'undanieuWl  rertitsil  priBcn,  then  /rt  7=104°  14',  I-i  A  U,  top,= 
13',  1-i  A  1-i,  ib„=87°  U';  the  cleavage  macroiiiaffiaal ;  a  :6  :  e=l-3aU  :  1  :  I-28S3. 

Named  after  Mr,  Chilcirtn. 

BG!.  ATTACOLITE.     Attalrolith  (7.  W.  JMonufrand,  Prlv.  contrlb.,  dated  Dye  9,  180T. 

MBSBive,  inilistinctly  oryataUine. 
H.  =  5.     G.=8-09.     Color  pale  fed. 

CoMP.— 0.  mtio  for  ft,  H,  P,  It,  after  wpumtbg  S'OO  Si  ne  ft*e  Bilica  =  G  :  IB  :  50  :  B.  Tlia 
uncertointy  as  to  whether  (he  ailiua  ia  free  or  combined  renders  the  composition  and  formuli 
doublful.     Aualpis:  0.  W.  Blomstmnd  (I  c):  I 

P  Si  Pe         Mn        Hg         Oa  j-'a  fl  ' 

(i)  36  06         !.9'75         3-98         8'02         0-3S  13-10         0-43         6-0l)=98  68. 

Pra.,  ETC, — B.B.  l\ises  ea^ilj,  and,  when  more  heated,  witli  intumesccnfo,  lo  a  brownish-yellow 
glaSB.     With  Fodn  a  strong  mangnnese  reaction.     Very  incompletelj  deeomporod  by  s^ids. 
One.— From  the  iron  mine  of  Weftana,  in  Scania,  Sweden. 
Kaoied  from  ur-ii<iii(,  mlmon,  alluding  lo  tlie  color. 

562.  AUQEUTB.    Augelilh  C.  W.  Bonatrand,  Priv.  cootrib,  dated  Doc,  9,  IS'". 

Massive.  Cleavage:  distinct  in  tliree  (UrectioiiB,  and  generally  easily 
olitained. 

Gr.=2-77,  Xnstre  of  cleavage  surface  strongly  pearly.  Colorleaa,  bal 
generally  psile  red. 

e  add  KSa,  almaioa  Bl-3,  water  134=100.      Analysis:    C. 

P  SI  Fe  Mn  Ca  ft 

0)  Sa-6l  48-80  O'To  0  ai  109  1301=9960. 

The  mineral  is  often  iotlmalely  mixed  with  ailica,  and  not  easily  aepamted  from  it, 
Pyr^  etc. — Yields  miich  water  in  the  glaas  tnbe.     B.B.  infusible.     Scarcely  affected  by  acids. 
Ob« — Occurs  imbedded  in  other  phosphates  at  the  iron  mine  of  Westana,  in  Scania,  Sweden. 
Named  from  oty",  lustre, 

S63.  TUHQUOIS.  ?Oa!laiB,  ?Callaina,  Plin.,  invii.  56.  33.  Firuzegi  Fere.  Turques,  Tur- 
quoia  pt-,  of  the  16th  century  and  later  {TnrqneB,  Fabyan's  Chronicle).  TiirkJB  pt  Germ  ,  Tiir- 
cheaa/tot,  Turquoise  Pr.  Turquoise  JI 5,  Tavtrnirr.V oy.  en  Turquie,  enPeraie,  etc,  Paris,  1678. 
Turdiine  Bocconi,  Museo  di  Fiaiea,  etc.,  378,  1097.  Orieutalischer  Tiirkis  Demetrius  Agaphi. 
N.  Nord.  Beytr.,  t.  201,  Fallot,  ib.,  26R.  Turquois  orientalo,  Calaite,  Agaphile,  Johnile.  G. 
Fischer,  Mem.  Soc.  Imp.  N,  Moscou,  i.  isnc;  also  his  Onomasticon  Min.  Mus.  Imp.  Moscou, 
lail,  and  Eesai  aur  la  Turquoise,  Moscou,  1816,  ofnrluch  Abstr.  in  Ann.  Phil.,  xiv.  i'<S,  I81'j; 
John,  Mem.  Soo,  Imp.  N.  Moscou,  i.  1S06,  Schw  J.,  iii.  93,  1807  (with  analj'ses  and  asnertioD 
that  it  ia  no  OdnnMile).  llydrargiliite  pt  Ilautm.,  Handb.,  444,  1813.  Turquoise  de  vieille 
roche  (ia  i1i!!t:nclion  IVom  Odontolilo,  or  T,  de  nouTelle  roche,  called  also  Occidental  Turquois), 
Kaliait  Ealait,  Germ, 

Reniform,  stalactitic  or  incrnsting.     Cleavage  none. 

H.=6.  G.=2'6— 283;  262I,  Hermann.  Lustre  somewhat  waxy, 
feeble.  Color  sky-blue,  bltiisli^reen  to  apple-green.  Streak  white  or  green 
jsli.     Feebly  snbtranslucent— opaque.     Fracture  small  conehoidal. 
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1.  Silesia                     8090  4450  1900  3*15  fe  l-80=99-95  John. 

2.  "                           38-90  5460  I'OO  1-50  3Pe  2-8=98-70  Zellner. 

3.  Blue  Orimtai          2734  4745  18-18  2-02  "     Tin,  Mn  0*50,  CVP  8-41=100  H. 

4.  Nichabour,  Persia  32-86  40-19  19*34  fi'27  ^e  2-21,Mn0-36=100-23»C.;  G.=2-75. 

*  After  subtracting  0-74  SI  O'  and  0-49  hygroscopic  water. 

The  green  oriental  turquois  afforded  Hermann  only  5-64  p.  a  of  phosphoric  acid,  and  is  evidently 
a  mechanical  mixture,  containing  but  little  turquois.  Specific  gravity  of  the  last  2-621.  John  in 
his  early  analysis  did  not  detect  tlie  phosphoric  acid ;  he  obtained  3tl  730,  Cu  4-5,  Fe  40,  ll  (or 
loss)  18=99-5. 

Pjrr.,  etc. — In  the  closed  tube  decrepitates,  yields  water,  and  turns  brown  or  black.  B.B.  in 
the  forceps  becomes  brown  and  assumes  a  glassy  appearance,  but  does  not  fuse ;  colors  the  flame 
green ;  moistened  with  muriatic  acid  the  color  is  at  first  blue  (chlorid  of  copper).  With  the  sodi- 
um test  gives  phosphuretted  hydrogen.  With  borax  and  salt  of  phosphorus  gives  beads  in  O.F. 
which  are  yellowish-green  while  hot  and  pure  green  on  cooling.  With  salt  of  phosphorus  and 
tin  on  charcoal  gives  an  opaque  red  bead  (copper).     Soluble  in  muriatic  acid. 

Obs.— Occurs  in  clay  slate,  in  a  mountainous  district  in  Persia,  not  far  from  Nichabour.  Ac- 
cording to  Agaphi,  the  only  naturalist  who  has  visited  the  locality,  turquois  occurs  only  in  veins, 
wliich  traverse  the  mountain  in  all  directions.  Fischer,  in  1816,  named  the  different  varieties 
Calaite,  Agaphite  (or  conchoidal  T.),  and  Johnite  (or  quartzy  T.).  Pieces  of  the  size  of  a  hazel- 
nut are  considered  very  large.  An  impure  variety  is  found  in  Silesia,  and  at  Oelsnitz  in  Saxony ; 
near  the  well  of  Nasaiph  between  Suez  and  Sinai.  W.  P.  Blake  refers  here  a  hard,  yellowish- 
to  bluish-green  stone  (which  he  identifies  with  the  elialchihuiti  of  the  Mexicans)  from  the  mountains 
Los  Cerillas,  20  m.  &G.  of  Santa  Fe;  H.=  6;  G.  =  2-426— 2*651  (Am.  J.  Scl,  II.  xxv.  2--i7).  A 
pale  green  turquois  occurs  in  the  Columbus  district,  Nevada. 

Turquois  receives  a  good  polish,  and  is  highly  esteemed  as  a  gem.  The  Persian  king  is  said  to 
retain  for  his  own  use  all  the  larger  and  finely  tinted  spooimens. 

The  CalUiis  of  Pliny  is  generally  regarded  as  turquois,  and  probably  rightly  so.  But  all  he  says 
of  it  is,  *'  Callais  sapphiruin  iinitatur,  candidior  et  litoroso  mari  similis,"  resembling  sapphire  (that 
is,  Uipui-luznU)  in  color,  but  paler,  and  like  tho  sea  toward  the  shore ;  indicating  a  greenish-bluo 
tint  and  degree  of  opacity  corresponding  well  enough  with  much  turquois. 

The  Callaina  also  of  Pliny  (to  which  he  devotes  a  long  chapter)  is  referred  to  this  species,  and 
with  even  better  reason.  It  was  a  stone  of  a  pale  green  color,  and  was  obtained,  according  to 
hira,  amid  inaccessible  rocks  in  the  countries  that  lie  at  tho  back  of  India,  near  Mt.  Caucasus,  etc. 
He  also  states  that  it  was  remarkable  for  its  size,  and  was  full  of  holes  and  foreign  substances, 
which  it  is  difficult  to  reconcile  with  the  true  turquois.  But  he  speaks  in  the  next  sentence  of  a 
kind  from  Carmania  (a  district  of  Persia)  as  of  better  quality  and  clearer,  and  this  may  have  been 
real  turquois.  He  says  that  no  stones  were  more  easily  imitated,  which  is  very  true  of  turquois. 
He  also  remarks  that  the  beauty  of  the  Callaina  is  greatly  heightened  by  a  setting  of  gold,  the 
contrast  peculiarly  befitting  it. 

Pliny  also  speaks  of  another  stone  called  CaUaica  (xxxvii.  56^  and  says  of  it:  "  Callaicam  vocaHt 
e  turbido  callaino;  ferunt  pluris  conjunctis  semper  inveniri ;  "  it  is  so  called  because  it  is  a  turbid 
callaina,  and  they  are  fouud  together.  He  also  remarks  that  the  stone  called  ^^Augetid  (xxxvii.  54) 
multis  non  aUa  videtur  quam  callaina,"  by  many  is  thought  to  be  nothing  but  callaina.  (See 
further  Callainite,  p.  672). 

The  Persian  arnaragdaa,  or  emerald,  alluded  to  by  Pliny  (xxxvii  1 8,  citing  from  Democritus),  as 
"  without  transparency,  agreeable  and  uniform  in  color,  satisfying  the  vision  without  allowing  it 
to  penetrate  it,"  may  have  been  turquois;  yet,  as  with  most  of  Pliny's  descriptions  (owing  to  his 
mixing  different  things  of  similar  aspect),  when  aU  the  other  characters  given  are  weighed  they 
leave  doubt. 

It  is  probable  that  the  turquois — oriental  and  occidental — ^waa  as  commonly  used  in  Persia  aa 
a  gem  in  ancient  times  as  now.  The  name  turquois  is  French  in  form,  and  means  Turkish,  a 
Turkish  gem,  the  gem  having  come  into  Europe  through  Turkey. 

Most  of  the  turquois  (uot  artificial)  used  in  jewelry  in  former  centuries,  as  well  as  the  present, 
and  that  deccribed  iu  the  early  works  on  minerals,  was  hone-turquois  (called  also  odoniolite,  from 
ocovs,  iooth\  which  is  fossil-bone,  or  tooth,  colored  by  a  phosphate  of  iron.  Its  organic  origin 
becomes  manifest  under  a  microscope.  Moreover,  true  turquois,  when  decomposed  by  muriatio 
acid,  gives  a  fliie  blue  color  with  ammonia,  which  is  not  true  of  the  odontolite. 


$8S  OXYGEN  coMPtirsns. 

GG4.  PEaANITE.    Peganit  £mffi.,  Soliw.  J,  li.  808,  1830. 

Ortliorliombic.    In  rhonibk' prisms,  with  tlioaeiite  lateral  edge  truncated  j?. 
angle  of  the  prism  about  127    and  53°.     Cleavage:  basal,  uud  bracli^di- 
agttnal,  iiuperlect, 

n.=3— 3-5.  G.=2-492— 2-501.  Lustre  p-easy  to  vitreous.  Color  deep 
green,  greenish^ay,  groenish-white.     Streak  white, 

Comp. — Xl'P+efl,  IlBimflnn,  =  P!iosphoriondcl  Mll,Bluroma  46*2,  wnler  53-7  =  100.  AaolvsU 
bj-  Horumnn  (J,  pr.  Ch,  XKiiii.  BS7): 

P  30-49         Si  44'i9         D  22-Si         Ou,  Pe,  gangue  3-10=100  Honuimn. 

Pyr.,  otc^Io  tbc  clflaed  tubo  yieWa  wnttr,  nnd  aBPutneB  a  violet  cr  rose  color.  B.B.  vratki 
open,  becomeH  violet,  but  lioc"  nol  fuse.  GivtB  but  a  faint  ooppor  rtioctiou,  but  in  otlier  rcBpecl* 
like  tiiniuois.     Tlie  powdered  mincrnl  ^ves  a  Snv  blue  wHb  cobull  iolotion. 

Obi.— Occurs  in  oniscs,  couaiatuig  or  BmuU  ptiimutio  ciyBtuls,  at  Stricgie,  bear  Frelbi?r^, 
Sniony. 

EnlinanQ  auulywid  a  SlriegiB  mineral  {Slnrr/isan  of  Breithanptl  with  a  rory  diffiTont  i^buII,  bs 
teva  Irani  tbo  analyses  under  Wavblute,  to  which  Epedes  tbe  epcdmeus  evidecUj  pertain. 
frganite  iiua  till  reoentl?  beon  plai^d  undor  wavetlito. 

Kaaed  from  nriyn'ii  an  herb,  in  allnaion  to  the  color. 

&6S.  FISCHBRTTB.     SeMichiiTovski,  UermajM,  3.  pr.  Ch.,  miiL  2SB,  IS44. 

Orthorhombie,  Kokscbarof.  /-A  7=118°  32';  a:b:  c=x  :  1  :  1-189. 
/A  i-i.  bevelling  piane,=16U°  48',  i-i  A  i-i=9Q'  52^'  and  80°  7i',  t-3  A  m 
=  13&°  HG',     Mostly  in  small  eix-eided  prisms.     Also  cryetalline,  ma^ive. 

H.=5.     G.=2"46.     Lustre  vitreous.     Color  grasa-gitjen  to  olive-green, 

aiid  verdigris-green.     Translnceiit. 

Comp.— Sl'P-)-S  fl^Aluniina  AIS,  phospboric  acid  2S'9,  writer  29'8  =  lO0.  Aualysia  : 
Heruianu  (L  c): 

P  20-03        Si  38'47         Po  and  Ho  r20        Ou  0-80        fl  2T60=10O. 

Pyr.,  etc. — B.B.  beoomw  white,  and  clouded;  yields  mucli  water,  but  no  fiuorino.     Soluble 
tu  sulphuric  send. 
Obi. — From  Nischne  Tagilsk,  wbere  it  occurs  lu  veins  in  a  femigiuous  BandBtone  and  clay 

B65A.  ViHiBcrra  Braih.  (J.  pr.  Ch.,  i.  606,  1837).  Contains  the  Banio  ingredicntB  as  the  above, 
but  is  not  jet  accurately  aualjzed.  Kenifonn;  apple-gn>En;  with  white  shining  streak,  weak 
gr^sy  lustre,  and  translucent.  Yields  water  in  a  matrass.  B.B.  in  the  forceps  infusible,  but 
becomes  while;  in  the  outer  Home,  colors  the  Umne  deep  blu isli -green ;  with  borai  and  salt  of 

Sibosphorus  forms  a  pale  yeltowUh -green  glass;  with  Boda  fuses  with  eflerveBcence,  but  imper- 
ectly ;  with  cobalt  solution  becomes  blue.  Occurs  in  quartz  and  siliceous  slate  at  Messbach  in 
Saion  ToigUand.    Named  fi  om  Variacia  (Voigtland). 

666.  TAVXSTOCiUTB. 

In  microscopic  acicular  crystals,  sometimes  aggregated  in  irregular  Btel- 
late  groups,  constituting  a  white  pearly  powder. 

Lustre  pearly.     Color  white.     Transparent  to  translucent.     Fragile. 

Oomp.— O.  ratio  for  6  +  K.  P,  6=6  :  C  :  S;  whence  (i  fla'+i  Xl)*P-t-;)B=PhoBphoric  acU 
B041,  dumina  22'06,  lime  Sfi-ST,  water  11*G6=100.    Aualfses:  Church  (I.  c); 


■ 

1 
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P  Si  Ca  fi 

30-36        22-40        3627         12-00=101-03  Church. 

Pyr.,  etx5. — B.B.  "  incandesces ''  and  becomes  opaque.  With  nitrate  of  cobalt  gives  a  blue  color. 
Colorless  bead  with  borax.     Difficultly  soluble  in  acids. 

Obs.— Occurs  at  Tavistock,  Devonshire,  in  cavities  in  quartz  crystals,  with  pyrite,  chalcopy- 
rite,  and  childreuito. 

667.  CHENEVIZm].    Chenevixito  Adam,  F.  Pisani,  C.  R.,  Ixii.  C90,  1866. 

Massive — compact. 

II. =4*5.     G.=3'03  ?     Lustre  vitreous.     Color  dai-k  green.     Streak  yel- 
lowish-green. 

Comp.— 0.  ratio  for  R-hS,  5s,  tl=&  :  5  :  3  nearly,  with  0.  ratio  of  Pe,  Cu=7i  :  6|.  Formula 
(Fe,  CuY1s  +  3  11;  or  perhaps  Pels-l-SOull;  As  :  r=9  :  1.  Analyses:  1,  Chenevix  (L  a); 
2,  Pisani  (1.  a): 


Is 

P 

Fe 

Cu 

Ca 

a 

1.  Cornwall 

33-5 

.i^— 

27-5 

22-5 

12,  sand  3—98-5  Chenevix 

2. 

32-20 

2-30 

25-10 

31-70 

0-34 

8-66 =100-30  Pisani 

Pisani  refers  here  the  analysis  by  Chenevix.     10-3  p.  c.  of  sand  are  removed  from  anal  2. 

Pyr.,  etc. — In  the  closed  tube  decrepitates  and  yields  water ;  becomes  brown  after  calcina- 
tion. B.B  on  charcoal  fuses  easily,  giving  out  arsenical  fumes,  and  leaving  a  black  magnetic 
scoria  with  grains  of  copper.     Easily  soluble  in  the  acids. 

Obs. — From  Cornwall,  involved  in  a  quartz  rock  in  small  compact  masses,  from  which  gangue 
it  is  difficult  lo  separate  it  entirely. 

568.  DUPRENTTB.  Strahlstein  (var.)  Jordan,  Min..  eta,  Reisebem.,  243,  1803.  Griineisen- 
stein  (strahlichter)  UUmann,  Syst.  Tab.  Uebers.,  152,  319,  1814.  Chalkosiderit  UUmanny  ib., 
328.  Fasriche  Griin-gisenerde  W.  Dufrenite  Brongn^  Tabl,  20,  1833.  Green  Iron  Ore. 
Kraurit  Breiih.,  Handb.,  152,  1841. 

Dclvauxene  Bumoni,  L'Institut,  121,  1839,  Belvaux^  Bull.  Ac.  Brux.,  147,  1838.    Delvauxit 
Baid.,  llaudb.,  612,  1845. 

.  Ortliorlionibic.  /A  /  about  123°.  Cleavage:  bracln^di agonal.  Also 
massive,  in  nodules ;  radiated  fibrous,  with  a  drusy  surface. 

H.  =  3-5-4.  G.=3-2-3-4;  3-227,  Dufr.  Lustre  silky,  weak.  Color 
dull  leek-green,  olive,  or  blackish -green  ;  alters  on  exposure  to  yellow  and 
brown.     Streak  siskin-green.     Subtranslucent. 

Oomp.,  Var.— Fe'P+3A=Phosphoric  acid  27*5.  sesquioxyd  of  iron  6'2-n,  water  10-5=100. 
(Fe,  3^1)'*  r-f-H^lt,  Pisani.     Sohnabers  analysis  makes  part  of  the  iron  protoxyd. 

Analyses:  1,  Vauquolin  (Ann.  Ch.  Pharm.,  xxx.  202);  2,  Karsten  (Arch.  f.  Bergb.  u.  lliitt,  xv. 
243);  3,  Sclmabel  (Ramin.  Min.  Ch.,  329);  4,  Pisani  (C.  R.,  liiu  1020);  5,  Kurlbaum  (Am.  J.  Sci., 
II.  xxiiL-423);  6,  7,  Duraont  (L'Institut,  No.  276);  8,  Delvaux  (BulL' Acad.  Brux.,  1838,  147);  0, 
10,  Diesterweg  (B.  U.  Ztg.,  xxii.  257): 


P 

XI 

Fe 

$tn 

t^ 

ft 

1. 

Haute  Vienne 

27-85 

56-20 

6-76 

9-29  =  100  Vauquelin. 

2. 

Siegen,           dark  green 

27-72 

63-45 

8-56=99  73  Karsten. 

8. 

U                                          U 

28-39 

63-H6 

— 

9-97 

8  97  =  100-99  S<thnabeL 

4. 

Morbehan,            •* 

28-63 

4-50 

54*40 

.    — 

12-40=99-8^  Pisani. 

5. 

Allontown,  N.  J.  " 

S2-61 

5374 

3-77 

10-49,  ^ii  0-72  =  100-96  Kurlb 

6. 

DdvaixxiU 

16-04 

— 

34-20 

49-76=100  Dumont. 

7. 

u 

16-57 

36-62 

48-81  =  100  DumonL 

8. 

it 

18-20 

40  44 

._ 

..— . 

41  13=99-77  Delvaux. 

9. 

Siegen,  dark  green 

27-71 



62-02 

_ 

0-25 

10  90=  hHi-8s  Diesterweg. 

10. 

"     red 

23-30 

69-14 

2-33 

_ 

18-98=100-65  Diesterweg. 

itS-t  OXVGEN   COMrOl'NDS. 

Charidi  (Ch.  News,  i,  157)  ebowa  Hat  dafroQite  contnina  U'^fiS  r 
llie  abore  formulu :  it  loats  no  wat<<r  at  lnO'  Q  Hq  otiserTss  bI 
so  inixod  v'llh  hcmutito  Ihnt  it  is  diffli-ull  to  scpBralc  it  tor  nnaljBts. 

Cliurch  bIbo  demonKtralvs  (L  c.,  1-15)  [hat  tiie  iMrioiLcifii  orLiage  is  only  a  uwl  dufremb^  II  loal 
in  blH  trial  3D'33  p. carer  Bulphurio  acid,  uod  ncarl^S  p. c more  on  ticatitig  to  KiO  C.;  tlie  total 
porctintBge  or  natoTluTmg  becB  Ibiind  to  be  !l7':i3,  whenc«  the  essentinl  water  ia  only  10-11 
p.  c,  as  in  dulrcnite.  He  detciteil  a  trace  ol  time.  Tlis  color  of  deh-auxlle  givon  ia  ycllowi&h' 
iirown  to  browiuHli-blai.'t  or  niddisk  or  that  or  altered  dnrrenile;  and  G.=  1'SS.  An  altered 
dufrenile  gate  Dieeterweg  (L  c)  P  G-JB,  Pe  80-03,  fl  l4-03=liil>.1-i. 

Pyt.,  etc, — Same  aa  Tor  TiviBoilc,  but  iaas  water  ia  given  ont  in  Iha  dosed  tu^K.  B^.  tuaea 
easil;  tn  n  elug. 

Oba. — Occurs  near  Anglur,  Dept.  of  lleute  Vienne,  atid  ai  Hirecliberg  io  Weetplinlia  'the  1ocali< 
tiea  of  tlie  BpecimenB.  according  to  Dnfr^noy,  originniiv  named  dvtraiiiii;  at  lloehcforlcu-Terro, 
Morbihnu,  Franoe;  EiaonMd  near  Siegeo,  Also  at  Allciilown,  N.  J.,  as  fl  fibrous  lock-green 
coating,  anmetime?  half  an  incli  thii:lt,  in  tlio  (ireen  Sand  fornuiliou  ;  It  changes  to  brown  in  alter- 
IDS  to  iimonitc. 

The  de/tauame  is  Ihini  Besnou,  near  Viav,  In  Belgium. 

Named  after  tbe  French  mineralogist  DnMooy. 


I,  186S)  to  B  mineral  occurs 


Globositk.  Tliia  uamt  it  gin-n  by  Brcithaupt  (B.  H.  Ztg.,  ixi' 
ring  at  the  Aime  llilfe  tnlne  near  Hirschberg,  In  Btnatl  globular  e 
3-826— 2-S'il.  Luatre  grcaay  to  adamaDtine.  Color  H-ox-yoilow  to  yellowiah-proy.  Streak  white. 
Brittle.  Aoalysifl  ou  a  aniall  quantity  of  the  mineral  altbrtted  FrltMcho  ll,  c)  P  SB'tlfi,  As  (r,  Si 
O'Ji,  Pfc  do-flil,  (:a  0-ja,  Mga-10,  C»  a-JW,  fland  F  23-!y4  =  100riD,  B.B.  iu  tube  yields  water ; 
by  stronger  heat  gives  tbe  fluDrine  reaction,  depofitJU)!  a  ring  of  sillcu,  und  leaving  a  red  residue 
not  magnetic,  but  giving  with  Uuiea  the  reaction  for  iron.  Slowly  soluble  in  uinriiitlc  acid,  tl 
occurs  ua  above  with  masaive  Bud  pulveruleut  limonite ;  also  iu  Ibe  cobalt  miao  of  Scbneeberg 
in  Shiony,  with  quarts  and  hypoolilorile. 

669.  OAOOX&NITE.    Eakoieu  J.  Skiamana,  Tortr.  Bobm.  Gea.,  Frag,  1825.    Cacoxene. 

Occtii"3  in  radiated  tiifta  nf  a  yellow  oi"  browiiish-yeiliiW  eulyr. 
1I.=;3— i.     G,=8-3S.    Becomes  brown  on  expoBure. 

Oomp.— Suppoied  to  bo  an  iron-wavellite.     0.  ralio,  fr.  anal.  3,  4,  for  S,  P,  fl=G  :  5  ;  la, 

whence  Pe'P+l-i  It.  from  Rii'hanlsou'a  onoJysiH.  Analynia  s  corresponils  to  Fe'P'i2(i  fl. 
Analyses;  1,  Sleinniuna  [Leonh.  Orykt,  7r>i>);  2,  Ilolger  (Kuumg.  ZS,  viii.  l-iV);  3,  Rioliardsoa 
(TiiomBon'a  Uin.,  L  ■ITCJ;  4,  6,  v.  ilaufr  (Jabrb.  G.  Reieha.  ISJ-t,  67): 


-i-i-s: 


(8,  >Ig5-5S,  2u  1-2:1,  g  1123  H, 
;,  flg  11-11=97  »  Bichardson. 

0  llaut-r! 


The  alumina  of  the  earlier  analyses  wa.i  from  impurities. 

Pyr.,  etc — Yields  water,  with  trace  of  Huorinc.  Fuses  on  the  edges  to  a  blaek  ahiniug  stag, 
and  colors  the  outer  flame  Iduish-greeu.     Reuetions  for  iron.     Soluble  in  muriatic  acid. 

Oba. —  Occurs  at  the  Urbeck  mine,  near  Zbirow  in  Bolieniia,  along  with  earthy  limonite. 
Stated  by  Zepharovich  to  be  sometimea  derived  from  tlio  alteration  oS  burrandiie. 

S70.  ARSBNIOSmBRTTB.    Arsenica idorite  Dufr.,  Ann.  ±  M.,  IV.  ii.  »43,  1S42.     Arsenu. 
Iirokic,  AiBeuocrocilerf,  Glockcr,  Syu.,  22S,  1H47. 

In  fibrous  concretions  of  &  yell  owl  sb-bi"own  and  soinewliat  golden  color, 
resfnibling  cacosenite;  the  fibres  large  and  easily  Kcparable  between  the 
linirors. 

JI.  =  1— 2.  G.=3520,  Dufr.;  3-SS,  Eamtn.  Lnstre  eilkv.  Powder 
yL'il'iwiT.li-bi'own,  rather  deeper  in  color  than  that  of  yellow  ochre.  "When 
rubbed  in  a  mortar  the  powder  adheres  to  the  pestle. 
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Comp. — Xs\  Fo*,  Ca",  tt",  or  Ca'  its +  4  Fe' 2.8+15  ll= Arsenic  acid  37'9,  sesquioxyd  of  iroa 
421,  lime  111,  water  89=  100.  Analyses:  1,  Dufrenoy  (Ann.  d.  M.,  IV.  it  343,  182);  2,  3, 
Rammelsberg  (2d  SuppL,  2<»,  Pogg.,  IxviiL  608): 

Is  Fe  »n  Ca  k  fl 

1.  34-26  41-31         1-29  8  43         0*76        8*75,  Si  4  04=98-84  Dufr^noy. 

2.  [31i-lr,]         40-00  tr,  12-18         8-66=100  Rain melsberg. 

3.  [37'36J         38-31  tr,  12'U8         8'68,  Si  3-57  =  100  Ramm. 

According  to  Fournot,  arseniosiderite  is  essentially  cacoxene  with  the  phosphoric  acid  replaced 
by  arsenic  acid,  and  having  the  corresponding  formula  Fe*  28*-hl8  (l;  but  this  exceeds  tho 
proportion  of  water  by  nearly  one-half,  and  does  not  take  into  account  the  lime. 

Pyr.,  etc. — Like  scorodite. 

Obs. — Occurs  in  a  manganese  bed  at  Romaneche,  Department  of  Saone-et-Loire,  France. 

Named  from  arsenic  and  ai6no><;^  iron.  Changed  to  arsenocrociU  (fr.  Kpwn^  fibre)  by  Glocker, 
because  of  a  previous  use  of  arsenosiderite  (see  p.  76). 

571.  EVANSTTS..  D.  Forbes,  PhiL  Mag.,  IV.  xxviiu  341,  1864. 

Miissive  ;  reniform  or  botryoidal. 

II.  =  3'5— 4.  G.=:l*939.  Lustre  vitreous  or  resinous;  internally  waxy. 
Colorless,  or  milk-white ;  sometimes  tinned  with  yellow  or  blue.  Streak 
white.     Translucent,  subtranslucent.     1  racture  subconehoidal. 

Comp.— 0.  ratio  for  fi,  P,  It =9  :  5  :  18,  whence  3tl»  P+Xl  ft*-+-15  fl;  Dana, = Phosphoric 
acid  18*4,  alumina  39*7,  water  41-9=10 J.    Analysis:  Forbes  (L  a): 

(3)  19-05  39-31  39-95,  insoL  l-41=99-72  Forbes. 

Pyr.,  etc. — B.B  in  tube  yields  neutral  water,  decrepitates,  leaving  milk-white  powder.  In- 
fusible. Moistened  with  sulphuric  acid  colors  the  flame  green.  On  charcoal  with  cobalt  solution 
gives  intense  blue.  With  fluxes  trace  of  iron.  Soluble  iu  sulphuric,  nitric,  and  muriatic  acids. 
iluorine  not  detected. 

Obs. — Occurs  at  Zsetcznik,  Hungary,  as  reniform  or  globular  concretions  on  brown  hematite. 

Brouglit  in  1855  from  Hungary,  by  Brooke  Evans,  of  Birmingham,  England,  after  whom  it  was 
named.     It  was  labelled  allophaue.  ^ 

672.  TORBERNITE.  Mica  viridis  cryst  (fr.  Joh.)  v.  Bom,  Lithoph.,  L  42,  1772.  Griiner 
Glimmer  (fr.  Saxony)  Wern.,  Ueb.  Cronst,  217,  1780;  Torberit  Wern.  (earliest  name);  Karat, 
Ueb.  Wern.  Verbess.,  43,  179«  [later  spelt  Torbemii,  as  in  Ludwig's  Wern.,  L  308, 1803) ;  Ghalko- 
lith  [put  near  Ciilorite]  Wern,,  Bergra.  J.,  376,  1789  ;  Urankalk  durch  Kupfer  gefarbt,  Uranites 
spathosus  pt.,  Klapr.y  Schrift.  Ges.  N.  BerL,  ix.  273, 1789;  Bcitr.,  iL  217,  1797.  Uranglimmer 
Wtrn.,  180c>,  Ludwig,  i.  65,  1803.  Urane  oxyd4  II ,,  Tr.,  1801.  Uranite  Atkin,  Min.,  1814. 
Uran-Mica  Jameson,  Syst.,  18*20.  Uranphyllit  Breith,,  Char.,  1820.  Phosphate  of  Uranium 
containing  Phos.  CJopper  R.  Phillips,  Ann.  PhiL,  II.  v.  57,  1823,  Phosphate  of  Uranium  and 
Copper  Berz.,  .Jahresb.,  1823.  Kupfer-Uranit  Germ,  Copper- Uranite.  Torberite  B.  &  M,,  517, 
1852.     Ouprouranit  BreiOi,,  B.  H.  Ztg.,  xxiv.  302,  1865. 

Tetragonal.  (?  A  l-i=13-i:°  8';  a= 1-03069.  Observed  planes:  0\ 
prism,  i-i;  octahedral,  -J,  f,  12,  2-i.  Forms  squiU'e  tables,  with  often  re- 
placed edges ;  rarely  suboctahedral.  4gg 

O  A  2=108^  56'  1  A  1,  basal,=lir  6' 

(?  A  1  =  12J:  27  2  A  2,  basal,=142  8 

0  A  1=135  49  2  A  2,  pyr.,=96  3 

O  A  1  =  138  50  I  A  f,  basal,=88  21^ 

0  A  2-/=  115  53  2-i  A  2-t,  basal,=128  15  ComwalL 

Cleavage  :  basal  highly  perfect,  micaceous.    Unknown  massive  or  earthy 


H. =3-2-5.  G.=3-4-3fi.  Liwlie  of  0  pearly,  of  other  ftices  snljiula 
mantiiie.  Color  emerald-  mul  griisii-^i'uen,  niid  souietiines  leek-,  npple-,  and 
siskin -green.  Streak  soniewlmt  ])!ilpr  than  tlie  color.  Tmnsparent — snb- 
traiisl  lice  lit.  Frsictiire  iiot  observable.  Seutile.  Li^minie  bnttle  ajid  not 
flexible.     Optically  uniaxial ;  double  refriiction  negative. 

Oomp.— 0.ra[iofOTR,6,P,fi=l  :  e  :  6  :  8;  whenooS'P+Cttfl+lff,  Dana.  Analyaos:  1, 
E.  Phillips  (1.  a);  2,  Beizelioa  (L  a)\  :i,  Wertiicr(J  pr.  Oh.,  iliij.  3M);  4,  nauai  (C.  E,1U.  811); 
B,  Chuiob  [Cb.  Nawa,  zil  183) : 

P  B         f;ii        ft 

1.  Comwall  lG-0  60-0  DO  U'G=)9<9-5  PhQIipa. 

a.         "  ia-57         61-29         844  15'U5  =  ID0-15BeF«eIiU3. 

3.        "  Wii        69-II:)         «--.'l         15-33.  Siil-ia,  earlliyBubstaace  O-ll  Werther 

i.        ■'  14  0  53-«7         Sao        IS'On,  ™nd  0-4tl=97-S7  PisanL 

S.  "  I3-Bi         fll-OO         B-56         Ultt,  As  1-B6,  Ca  U-e2=101J-2*  Church, 

Pyr.,  etc. — In  tho  rloe; d  tube  yields  vratcr.  !□  Ihe  forccpfe  fuses  at  tSi  to  a  blackish  mass,  and 
colors  the  Qamo  ^en.  With  aiilt  of  pboaphorua  gives  a  green  bead,  which  with  itii  on  cliurcosl 
bocoinea  on  Lwoling  opaque  red  (ouppcr).  With  soda  on  charcoal  gives  a  globule  of  copper, 
AQbrds  a  phosphjd  with  tlia  sodiutu  tost.     Soluble  iu  Dkrio  add. 

.Oba. — GuDtiis  Lake  fonnerlj'  alTcirdei)  splujidid  crystallizatioiia  of  this  spedpii.  and  also  TiocToft 
and  Wheal  Bullcr,  near  Bedruth,  and  elKwhere  in  Coriiwall.  Found  aVa  at  Johuunt^rgciuudL, 
end  Eibenstoek  aud  Schneebers,  in  Snxony;  in  Bohemia,  at  JDncliim«lhal  and  ZinDWiild,-  in  Bel- 
gium, at  Vielaalm.  A  vorietj  froai  Providence  in  OoruwaU  la  io  8-sided  tables  with  n  low  pyra- 
mid, aud  hui  n  leek-graen  oolor,  with  G.=3-329— d':)12  (Breirh.,  B.  U.  Zlg,  xiiv.  ■•■•n::). 

Tile  ani^e  0  a  2  is  givon  bv  Molis,  Haidiuger,  and  Jfaoniaun  =  IOS°  2D  ;  br  Ueaseaherg  (Uin, 
Not,  vi.  41)  Xm"  38':  KokBoharof  (Urn.  RussL,  T.  35|  108'  5Ci' ;  the  mean  of  his  <iieaaurement« 
of  Cornwall  and  Sclilackeuwald  crrstola  being  11)8'  53'  2:1"  and  7  T  S'  21  '.  SimUar  dKures  ara 
giTCO  by  Greg  Jt  Lcttsom,  Uin.,  381.    Theatres  of  B.  t  H.  do  not  agree  with  any  of  the  meea- 


il  named  loHierile  {lorbrrfiilt)  by  Werner,  after  the  cbemlit  Torber  Bergtnnnn  [Lot  Torbemua, 
as  vrilten  bj  Borgmann  himseirj.  Tlien,  this  namiair  alter  persona  having  becii  dmiaunccd  an  aa 
junovalion  isos  Ear^ten's  Werner's  Verbess.,  43,  1703),  Wenier  aiihailluled  ChakoUk  (ft'.  }■•••(, 
eofiiar,  signl^ng,  as  he  aafs.  "ein  Kupfer  hallender  Stein  ")  in  alluaion  to  Bergmonn'a  deter- 
minalion  in  ll.Ml)  that  the  mineral  was  murinle  ol'  copper.  When,  BauUy.  it  wua  ahoim  bj  KU{>- 
roth  to  be  au  ore  of  uraiiiuiii  instead  of  ci>ppcr,  Werner,  «-ith  Karsleu  and  nlliers,  Uirciv  nsiiIo 
chaku/ile,  bwaiuse  fiilie  in  Bi);nitli!rtioH.  and  u^od  UifVi'jlimvm  (urau-mieii)  I'ti.ikviiit  lias  siuoe 
crept  back  nguiu.  but  is  uo  more  appropriate  now  than  it  was  sixty  years  sao  Tho  name  lor- 
beriU  was  BTillcn  aa  it  ahnuld  be,  torbe^ti'tf,  by  aome  minrralogista  of  last  cenlnry. 

Both  thia  apeciea  and  the  antuoitc  liavu  gone  under  the  conimou  name  of  uranUt;  the  former 
also  as  Copper-uraaite.  the  latter  Lime-uraaite. 

673.  AUTUNTTE.     Var.  of  UraDglinimer,  Uraukalk,  or  Chalcolite,  of  authors  prior  to  1819. 

Set  i  baie  de  chaui,  ou  I'oiide  d'urane  joiic  le  rule  d'acide,  Scrz.,  S.  Syst.  Miu.,  295,  1SI9. 

Uranit  Berz.,  Jahresb.,  iv.  46,  1S23.     Kalk-L'rauit  Germ.     Lime-Urn uile.    Auluuite  B.  £  JI., 

619,  1852.    Calcourauit  BreilK,  B.  U.  Zlg.,  iiiv.  302,  1865. 

Ortliorltoinbic ;  but  form  very  nearly  squai-e,  and  crystals  resembling 
closely  those  of  torbernite.  Cleavage:  basal  eminent,  as  in  torbernite. 
<?A2-i=10y''  6',  OA2-i=lO^°  17',  2-lA2-i=y5°  52',  2-1  A  1  {plane  on 
edge  2-i/2-i£)=lJ{8°  30',  Descl.    Planes  2-i,2i  correspond  to  2  of  torbernite. 

H.=2— 2'5.  G.=3-05— 3'19.  Lustre  of  0  pearly ;  elsewhere  siibada- 
mantinc.  Color  citron-  to  sulphur-yellow.  Streak  yellowish.  Translu- 
cent.    Optically  biaxial,  Descl. 

Oomp— O.  raUo  for  fi.  P,  P,  S=l  :6:  B  ;  8;  whence  8*  P  +  Ca  ft  +  7  S,  Dana.  =  Phosphorit 
acid  15  7,  oiyd  of  uranium  62-7,  lime  61,  water  15  5  =  11X1.  Analyses:  1,  Berivlius  (I.  c.) ;  2 
Ksaui  [C  R.,  lii.  817): 

P  8  Ca      Stg,  Sin      Sa  Sn  ft 

1.  Autun   I6-20        flfTS        5  88        (j-20        liJ        0-li8        lS-48  =  lfX)l-2  Berzolius. 

2.  ■■        13  40        56-47        6-60         2UuO=9S-i.7  PisuuL 
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Pyr.,  etc. — Samo  as  for  torbcmite,  but  no  reaction  for  copper. 

Obs. — Autunite  is  found  usually  with  other  ores  of  uranium,  associated  with  silver,  tin,  and 
iron  ores.  Occurs  in  the  Siebeujjebirge,  in  the  homstono  of  a  trachytic  range ;  at  Johanngeorgen- 
stadt  and  Sibenstock ;  at  Lake  Onega,  Wolf  Island,  Russia ;  near  Limoges,  and  at  St.  Symphorien 
near  Autun ;  formerly  at  South  Basset,  Wheal  Edwards,  and  near  St.  Day,  England.  Occurs 
sparingly  at  the  Middle  town  (Ct.)  leldspar  quarry,  associated  with  oolumbito  and  albite,  in 
minute  tabular  crystals  and  thin  scales,  of  light  green  and  lemon-yellow  colors;  also  in  minute 
crystals  at  Ciiestorfield,  Mass.,  on  the  quartz  or  albite,  and  sometimes  in  the  red  centres  of  tour- 
malines, and  at  Acworth,  N.  U.,  straw-yellow  and  light  green ;  also  in  a  gneiss  quarry  on  the 
Schuylkill,  near  Pliiladelphia,  about  ^  m.  al)ove  the  suspension  bridge. 

Descloizea^jx  makes  autunite  to  differ  from  torbernite  (Ann.d.  M.,  V.  xiv.  1857)  in  being  optically 
biaxial,  and  therefore  orthorhombic ;  and  the  planes  2  of  tlie  latter  thus  become  2-i  and  2-?,  as 
they  incline  unequally  to  the  base.  The  angles  are.  still  very  closely  the  same,  the  pyramidal 
95  52',  being  in  torbernite  96^  6',  Kokscharof;  95*  52",  Hessenberg;  95**  46',  Haidinger.  The 
species  are  at  least  closely  isomorphous. 

Berzelius  calls  the  uranite  of  Cornwall  and  that  of  Autun,  respectively,  cJmfcolite  and  uraniie,  in 
his  article  announcing  the  composition,  in  Jahresb.,  iv.  146,  147,  1823;  and  the  special  application 
of  uraaite  to  tins  species  dates  from  that  time.  Yet,  in  order  to  avoid  confusion  from  the  double 
use  of  the  name,  it  is  better  to  adopt  for  the  species  the  name  of  auimuU^  from  one  of  its  noted 
localities. 

Fkitzsoheite  Breiih.,  B.  H.  Ztg.,  xxiv.  302,  1865.  A  mineral  much  resembling  uranite  in  its 
four-sided  quadratic  (oc  nearly  so)  tables,  with  a  perfect  basal  cleavage  ;  with  H.  =  2— 2*5  ;  G.= 
.S*504?;  vitreous  to  pearly  in  lustre  ;  redtlish-brown  tq  hyacinth-red  in  color  and  streak  ;  trans- 
lucent; affording  Fritzsche  (1.  c)  reactions  foroxyd  of  uranium,  protoxyd  of  manganese,  vanadic 
acid,  phosphoric  acid,  and  water.  The  red  color  is  attributed  to  the  manganese,  and  it  is  consid- 
ered a  mangan-uranito  contaiolng  some  vanadic  acid.  It  occurs  with  crystals  of  autunite  and 
torbernite  at  Neuhammer,  near  Neudeck  in  Bohemia,  in  a  hematite  mine;  at  Johaungeorgen- 
stadt,  of  line  red  color,  with  torbernite.  Red  crystals  in  groups,  supposed  to  be  this  mineral, 
have  been  observed  on  specimens  of  uranite  from  Autun,  and  from  Steiuig,  near  Elsterberg,  in 
Saxon  Voigtland.     May  it  be  an  altered  uranite  ? 

674.  AMPHITHALITE.    AmfithaUt  IgdstrOm,  (Efv.  Ak.  Stockh.,  1866,  98,  B.  H.  Ztg.,  xxv.  309, 

1866. 

Massive.    1L=6.    Color  milk-white.    Subtranslucent 

0.  ratio  for  ]ft,  fi,  P,  11=1 :  10*25  :  7-5  :  5.    Analysis :  Igelstrom  (L  a) : 

P  *1  Mg         Ca  fi[ 

30-06        48-5i)        1-55        576        12-47=98-84  Igelstrom. 

B.B.  infusible.  Insoluble  in  acids.  Occurs  in  the  quartzite  of  Horrsjoberg,  Wormland,  with 
lazulite,  rutile,  and  cyanite.  Named  from  u^0i5<iAnc,  bearowned^  since  it  usually  occurs  surrounded 
by  other  beautiful  minerals,  though  unattractive  itself. 

574 A.  Ihjdrcnis  Phosphate  of  Alumina  and  Lime  Damour  (L'Institut,  1853,  78).  Compact,  of  a 
pale  or  dark  brick-red  color.  Scratches  glass  feebly.  Gr.=3194.  Supposed  by  Damour  to  be  a 
hydrophosphate  of  alumina  and  Ume.  KB.  in  a  tube  gives  considerable  water;  and  in  a  platinum 
crucible  at  a  red  heat  loses  12*70  p.  a  of  water.  Found  in  rolled  pebbles  with  the  diamond  sand 
of  Bahia. 

574B.  Cupreous  Phosphate  of  Alumina.  Domeyko  (Min.,  2d  ed.  425)  describes  a  mineral  from 
San  Lorenzo  de  la  Ligna,  Chili,  occurring  in  a  decomposed  feldspathic  rock,  giving  oil  analysis  1? 
17-7,  Si  7-G,  Xl  46-3,  Cu  63,  Fe  3  3,  fi  18-8=100.  Its  color  is  a  pale  turquois-blue ;  structure 
compact,  homogeneous,  and  so  soft  as  to  be  scratched  by  the  nail 

676.  SPHJSRITE.    Sphserit  v,  Zepharovieh^  Ber.  Ak.  Wien,  IyI  1867. 

In  globular  concretions  with  a  drusy  faceted  surface,  without  a  distinct 
fibrous  or  concentric  structure.     Cleavage  distinct  in  one  direction. 

n.=4.  G.=2'536.  Lustre  greasy-vitreous,  glimmering.  Color  light 
gray,  more  or  less  reddish  or  bluish,  the  red  color  from  mixture  with  hema- 
tite.    Translucent. 


1 


098  OXTOEX    COMIMCXna. 

Oemp — 0.  ratio  flir  Xl,  P,  fl-A  :  3;  31;  Kl*^-f-iefi=PlioEphoric  acid  SS-t.aliiiniria  IM, 
WMhT  IDiWti'Q.  Aiml/guti  A,  VotUAj  (l  a);  B,  uue,  witb  Si,  Or,  Ug.  and  some  P  \fi* 
lliKM  IwiM}  tiinluilail; 


TjT^  •to.— Vialil*  wiilrr  O.B.  la  liil\iflblB,  and  culor*  the  fljune  Unisb-gteen.  TTitfa  cotaH 
•olntlMi  H  Hm  bluv. 

Ob*.— Ctniira  liiilns  nirllli'*  or  imtam  In  li«nialili>,  >t  Z^ccor,  Bohemia,  Id  Lotrer  igdluriu 
Klilati,  ■Iniif  wllh  tidvollitn. 

Alt>~l^xuiH>«  oiwiiii*  while,  (lull,  uiJ  nrlh?  by  dlleraliuiL 

tia.  aORiaOTB.     IieUaium*  [(^.  LMbcnt  n  Mt**r,  J«brb.  0.  Rei-ia.  ISM.  « ;  (ft  IS^i^ 
mik)  B>net%  NuL  £3.  iMos,  UakIi,  ISCT.    Bgrkkiu  Omaa.  ^M 

Kviiitvtnn  iiuwMW.     rVunivtct,  without  cleavage. 

H.=.i-&.  ().=d-ti!>t'>- j-TOT.  Lu&ire  w«ak  waxy.  Color  reddtab-farowii. 
SUvftk  ilw  Miuv  K»  color.    0|Mujiitf. 

P  h  lite  C> 

1.  ImAm  (|>aao       tttt       —      t>-ii 

X  N«Mnnk  )»&!        UVf        **%        I'M 


Arts,  •*(!.— YMfa  «MR    SJlbMwlhMatteA^H. 
OSk-fK»  bnhM  iM  S^ni^  Mri  hi  •  Idvw  SAu>M  aiAte  I 


J^UV>ltUTKS  OK  AKSENATES,  COMEKED  WtTU  SULPHATES. 


\«tlow   or  \tUi.'»isia.-ijruwa.      Screak.  im.vvi'.'n;vL 
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681.  PrmOITB.  Eiscnpecherz  Karsten  [not  Wern.\  Tab.,  6G,  98,  180S.  Fcr  oxyde  resinite 
Uaay,  Tabl.,  98,  1809.  Pitiizit  Jlaiufin,,  Ilandb.,  285,  1813.  Eisensiuter  Wem.,  HolTm.  Mia., 
iii.  b,  302,  1816;  iv.  b,  141,  1817;  fr.  Freiosleben  Or.  Arb.,  v.  74,  2C1.  Arseneisensinter  Gerni. 
Pitchy  Iron  Ore.  Diarsenate  of  Iron.  Sideretine  B6ud.j  Tr.,  ii.  609,  1832  [not  Pittizitc  Bead., 
p.  484].     Pitticit  Hausm.,  Handb.,  1022.  1847. 

JReniform  and  massive. 

II. =2— 3.  G.  =  2'2— 2*5.  Lnsti-e  vitreous,  sometimes  greasy.  Color 
yellowish  and  reddish-brown,  l)lood-red  and  white.  Streak  yellow — white. 
Translucent — opaque. 

Comp. — Analyses  afford  varying  results.  0.  ratio  for  I!,  §,  Ss,  It,  from  Stroraeyer's  analysis, 
approximately  6:3:5:  15,  whence  Fe  ^s+Fe  iS-l-15  fl= Arsenic  acid  25*6,  sulphuric  acid  8*9, 
oxyd  of  iron  :i5-6,  water  29*9=  luo ;  from  the  Schwarzenberg  ore  (No.  6)  12  :  9  :  10  :  24 ;  whence 
Rammelsberg  deduces  Pe*  Ss'H-Fe  'SV24  II;  perhaps  2  Fe  ^8  +  3  (Fe,  Iti*)  S-h21  fl;  or  2  3Pe 
S.s-i-3Pe  S'-+-2l  I'l-i-Fe  1*1':  =  Arsenic  acid  2rt-0,  sulphuric  acid  13'6,  oxyd  of  iron  36*1,  water  24*3 
=  100.  1,  Stromeyer  (Gilb.  Ann.,  Ixi.  181);  2,  Laugier  (Ann.  Ch.,  xxx.  326);  3,  Kersten  (Schw. 
J.,  liii.  176);  4,  5,  Rammelsbcrg  (Fogg.,  Ixii.  139);  6,  id.  (5th  Suppl,  102): 


la 

S 

Pe 

Un 

a 

1. 

Freil^erg 

2606 

ia-i4 

3310 

0-64 

29-26=99-09  Stromeyer. 

... 

(t 

20 

14 

85 

tr. 

30=99  Laugier. 

3. 

a 

.SO-26 

40-45 

28-50=09-20  Kersten, 

4. 

SeiglitzstoUen 

24-67 

5-20 

6406 

15-47  =  1(»0  RammeUberg. 

5. 

i( 

23-45 

4-36 

5800 

— 

12-59  =  100  Rammelsberg. 

6. 

Schwarzenberg 

26-70 

13-91 

34*85 

24-54=100  Rammelsberg. 

Pyr.,  etc. — In  the  closed  tube  yields  water,  and  at  a  high  heat  gives  oflf  sulphurous  acid.  In 
the  forceps  and  on  charcoal  jfiie  scorodite.  With  soda  on  charcoal  gives  arsenical  fumes  and  a 
Bulphid  which  blackens  silver, 

Obs.— Occurs  in  old  mines  near  Freiberg  and  Schneeberg  in  Saxony,  and  elsewhere.  An  ore 
on  Hopkins's  farm  near  Kdenville,  N.  Y.,  is  referred  by  Beck  to  this  species. 

For  an  iron-sioter  without  the  sulphate,  see  under  Scorodite. 

682.  BSXTDANTmi.    Levy,  Ann.  PhiL,  IL  xL  194,  1826. 

Rhombohedral.  Ii  A  7?=91°  18'  (mean),  Dauber.  Occurring  planes: 
0.  5,  10,  7?,  -1,  -2,  ~f,  -4,  -5;  crystals  modified  acute  rhorabohedrons. 
Cleavage  :  basal,  easy.     Basal  plane  (0)  flat,  dull ;  Ii  bright,  curved. 

n.=3-5— 4*5.  G.=4— 4*3.  Lustre  vitreous.  Subadamantine,  resinous. 
Color  dark  to  clear  olive-green,  yellowish-green,  black,  brown.  Streak 
greenish-gray  to  yellow.     tJsually  opaque,  rarely  transparent. 

Var. — 1.  A  mineral  containing  phosphoric  acid,  with  litUe  or  no  arsenic;  the  mineral  from 
Cork  and  Dcmbach.  2.  Containing  arsenic  acid,  with  little  phosphoric  acid ;  mineral  from  Hor- 
hausen. 

H  \  i?,  in  crystals  from  Cork,  91"  18',  Dauber;  from  Dembach,  91"  9',  Dauber;  from  Ilorbausen, 
92  30  ,  Levy;  91"^  48',  Dauber.  The  Cork  crystals  are  black,  brown,  or  g^reen  and  opaque;  G. 
=4*295,  green,  Ramm. ;  those  of  Dembach,  olive-green  to  yellowish-green,  sometimes  trans- 
parent, with  H.=3-5,  G. =40018,  Sandberger.  The  HorluiUBen  mineral  was  the  origijuU 
beudantite. 

Comp. — Results  varying  much.  Analyses:  1,  Sandberger  (Pogg.,  c.  611);  2,  Bammelsbcrg 
lib.,  581);  3,  4,  Percy  (Phil.  Mag..  II.  xxxvii.  161);  5,  Sandberger  (L  a): 

A.   Phosphaiic  variety. 


p 

Sfl 

g         Pe 

th       Cu 

fl 

1.  Dembach     (|)  18-22 

2.  Cork,  green  ($)   8*97 

tr. 
0-24 

4-61     44-1 1 
13-76    40-69 

26-92       tr. 
24-06     2-45 

.11*44  Sandberger. 
9*77  Rammelsberg. 
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I^        S>        S        Pa       l>b        £[ 

■A.  Ilorhnuien  IMS       9-68     12-31     42*6     2I-4T       S'4n  =  aB  37  Percy. 

4.  "  uni     13-UO     12-33     3T«5     iifB2       8*411  =  10 1 -HI  Percy. 

6.  "  219     li'51        I-TO     iTSa     2343    [12  ;i9j  =  lUU  SandbergCT. 

PjT.,  eto. — Heated  yialds  wnler.  B.B,  alone,  the  Cork  crjBti.la  are  infnBihle,  bill  ji«ld  op 
chnrooul  fUmea  of  Bulphuroiit  >icid  Hnd  aBbnl  a  yellow  slog,  ami  nltti  soda  a  keniL-l  of  lead ;  tli« 
Ucniliaoh  iafe  easily  oa  cburcoal  vith  intuDiesicncc  to  a  globule  of  Imd.  tniiied  witli  a  black 
Iiepnlic  elasi  the  UorhnuaeD  alau  fuse  vaaily,  ullordmg  ■  gruy  elaggy  globule,  and  ul^er  long 
blovfing  the  odor  of  orHcnii;. 

Obi. — Orcurs  at  the  Glendonc  iron  mine,  nor  Oork,  with  qunrti  aad  llmonitc;  at  DcnilMtii, 
Detir  Uoiitabaiir,  in  Maasaaj  at  llorbauaoD,  in  Nosasu,  on  llniouiM. 

6B3.  XJHDAOKERITB.    UailackcriE  J.  F.  Vog},  Jabrb.  0.  Reieha.,  \t.  SG2,  1 853. 

0)-thor!ioiiibiu.  In  uhlung  rhomlioliodral  tablea,  grouped  in  msettes, 
and  ill  runitonn  musses. 

\l,~t—'ih.  LiutrC  vitreous.  Color  verdigris-  to  apple-greeii.  Streak 
paler  to  wliile. 

Oomp.— aCu'Sa+STi'S+lQ,  IJiinlackeri  who  obtaiaed  (I  at : 

It  aa-68      a  fl-44      Cu  36-;u      Si  lu-is      ta  2-30      fl  8-32=99-73, 

Pyr,  etc. — D.B.  on  charcoal  pvos  allificeoua  ftimea,  and  fiisea  to  a  black  ijcad,  Witli  borax  and 
la!t  of  pliuspliorus  a  copper  reuttiou.  Bolublu  aftvr  long  beating  in  muriutia  acid,  tbe  eolutioa 
girmg  a  ytUun'isL-browu  precipitiite  with,  sulphuretted  hydrogcu. 

Ob«.— from  JoadiimstlioL 

684.  SVANBBaaiTE.    Sranbergit  Tselsirvm,  (F.h.  A\.  Stockh.,  ieS4,  ISC. 

lUiombohedral.  ItAR=9Q°3o';  ,ff  A  4./?  (occnrring  plane8)  =  154''S0' 
Dautwr;  Y^A  y/=87i'' to  88°,  Breith.,  witli  uther  rliomlwliBdrons  of  95* 

Iti'  and  82°  26'. 

H.=5.  G.=3-30 ;  2-571,  Breith.;  3-29,  Blomstrand.  Lustre  vitreous  to 
adaiiiiiiitinc.  Color  lioiiey-yellow  to  jellowisli-lirown,  reddish-brown,  and 
rose-red.     Streak  I'eddisli  or  colorless.     Siibtraiispareiit. 

Q  (L  c,  and  J.  pr.  Ch.,  biiv.  25-Jf;  2,  C.  W.  Blomatrand  (priT. 

P  8  Xl        fe     Mn      Pb      ftg       Ca      Sa        fl      CI 

1.  Wermland     17*80     17*33    37-S-t     1-40 6-00  12-84    6-SO     Ir.  Igclstr. 

2.  Weslaiia         10-70     15-S17     34  U5     0*13       Ir.       3-82    (1-^4    KJ-SM    12-il    — =100:21  BL 

Blomstraiid's  aoolysia  girea  the  0.  ratio  for  ft,  H,  S,  P,  l'l=3  ;  9  :  6)  :  a  :  G:  taking  it  at 
8  :  a  :  0  r  0  ;  6,  it  allbrds  the  formuhH*  CV  +  i  Al|'P  +  2  Xl  S  +  ii  n=Phosphoric  add  IG-0, 
sulphuric  ucid  180,  alum  inn  34-9,  lime  lS-9,  water  12-2=11X1.  Taking  the  ratio  »t  3  :  9  :  5  ;  fi  :  6, 
it  corresponds  to  the  rorniiila  31,4  lJii*  +  i*l)'P4-6  Si  S  +  Slfl'+l->  il- 

IgelstniDi'ti  analfBis  alfordx  approximately  3:9:5:9:3.  and  the  xamc  formulfl  as  the  last, 
excepting  6  H  in  place  of  10  A.  But  it  difl'ers  widely  in  the  proloxyda,  it  containing  mnub  soda 
(dolcrmined  by  the  loss?),  and  comparatively  little  lime. 

Pyr.,  etc. — Jn  a  tube  acid  water.  B.B.  on  coal  ftiKes  only  on  the  thinnest  edges  ;  with  soda 
Id  reducing  Rame  a  red  hepatic  atan.  which  becomes  greoii  with  water  and  yichia  sulphuretted 
hydrogen  with  dilute  acid.  With  borax,  an  irou-coiored  glus^  With  cobalt  nolution  a  Una  blue. 
But  little  acted  upon  by  acids, 

Obs — I'rofli  Horrsjobcrg  in  Wennland,  occiirring  with  laKiilite,  cjanitc,  pyrophjllile,  damouT' 
ite,  hamatito,  etc.     It  is  near  bcudantitc  in  crystallization. 
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Monoclinic,  with  one  perfect  doavage,  and  a  second  inclined  129°  to  the  other,  both  parallel  to 
the  ortliodiapronal. 

H.  =  5  — 55.     G.=3-4— 3*5S.     Lustre  waxy  or  pearly,  weak.     CJolor  black.    Subtranslucent. 

Analysis  by  Ficinus  (1.  c.) :  P  lib2,  S  4*07,  f  e  58>5,  Mu  «-82,  Ca  017,  Si  0-17,  II  16-87.  B.B. 
fuses  to  a  seinimetallic  slag,  which  is  magnetic.    In  acids  hardly  attacked. 

Found  at  Bodenmais,  with  garnet,  iolite,  etc.  Also  reported  as  occurrmg  at  the  Gottesgab  mine, 
near  Bodenmais,  in  crystals. 


HrDROUS  ANTIMONATES. 


586.  BINDHEIMITX:.  Blei-Niere  (fr.  Nertschinsk)  Karsi.,  Tab.,  50,  77,  78, 1800  (citing  anal, 
by  Bindheim,  Schrift.  Ges.  Nat  Fr.  Berlin,  x.  874,  1792).  Antimonate  of  Lead.  Antimonblei- 
spath,  Antimonsaures  Bleioxyd,  Germ,  Stibiogalcuit  Glock,^  Syn ,  267,  1847.  Bleinerite  Nicole 
Min,  38.3,  1849. 

Amorphous,  reniforin,  or  spheroidal ;  also  earthy  or  incrusting.  Struc- 
ture soinetiincs  curved  lamellar. 

11. =4.  G.=4-60— 4'7C,  Siberia,  Hermann  ;  5*05,  white,  Cornwall, 
Heddle ;  4*707,  brown,  ib.,  Ileddle.  Lustre  resinous,  dull,  or  earthy. 
Color  white,  gray,  brownish,  yellowish.  Streak  white  to  grayish  or  yel- 
lowish.    0})acpie  to  translucent. 

j^.  Oomp. — l*b' Sb -1-4 it,  Siberian  mineral,  Hermann;  l*b'§b-4-2jfl,  llorhausen,  Ramm.;   Pb* 
Sb'^-l-lO  El,  Cornwall,  Ileddle,  anal.  4,  6;  tlio  true  nature  not  fully  understood. 

Analyses:    1,  Hermann  (J.  pr.  Ch.,  xxxiv.  179);  2,  C.  Stamm  (Fogg.,  c  618);  8-6,  Heddle 
(PhU.  Mag.,  IV.  xii.  126,  Greg  &  Letts.  Min.,  873);  6,  Percy  (ib.): 


Sb 

Ph 

tL 

Fe 

Ca 

Ib 

1. 

Ncrtschinsk 

31-71 

61-38 

6-46 

=100  Hermann. 

2. 

llorhausen 

4113 

48-84 

6-43 

3-35 

ir. 

ir.j  Cu  0-84=99-69  Stamnj. 

8. 

Cornwall,  white 

42-22 

47  04 

11-50 

_~ 

=100-7  6  Heddle. 

4. 

((             it 

42  44 

46-68 

11-93 



— =l(il-10  Heddle. 

6. 

"         brovm 

46-70 

43*04 

6-46 

1-44 

1-34 

<r.=99-88  Heddlo. 

6. 

(( 

47-36 

4<r78 

11-yl 

100  Percy. 

Pfaff  early  found  in  the  Nertschinsk  mhieral  (Schw.  J.,  xxvii.  1)  Sb  43-96,  Is  1642,  Ph  88-10, 
Ve  0-24.  (u  3-24,  Si  234,  g  0-r,i,  Fe,  Mn,  etc.,  3  32  =  103-^3.  Bindheim  (1.  a)  made  it  to  contain 
Is  25,  f»b  :i5,  Pe  14,  ll  10,  Si,  ^^1  9,  Ag  1-16=95-15. 

Pyr.,  etc. — lu  the  closed  tube  gives  off  water.  B.B.  on  charcoal  reduced  to  a  metallic  globule 
of  antimony  and  lead,  coating  the  charcoal  white  at  some  distance  from  the  assay,  and  yellow 
nearer  to  it. 

Obs. — A  result  of  the  decomposition  of  other  antimonial  ores. 

From  Nertschinsk  in  Siberia;  Horhausen;  near  Endellion  in  Cornwall  with  jamesonite,  from 
which  it  is  derived. 

Bleinifritc  is  German  for  Leadrkidney-ite  I  and  SlihiogcUenUe  implies  the  presence  of  galena  oi 
fiulphid  of  lead ;  hence  the  substitute  above  after  the  earliest  analyst  of  the  spedes. 


B.  NITRATES. 


690. 

Nitre 

aSf 

691. 

Soda  Nitre 

SaS 

59-2. 

NiTROCALCITB 

Ca»+It 

693. 

NiTROMAGNESITE 

ftgff+nft 

Ne,|e  |K 

Ne,|e  |Na 
(Ne,)«||e,||ea+aq 
(Ne,),||0,|lMg-!-nari 
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OXYGEN   COMPOrNBS. 

KuUsaJpetor  ITaiarm ,  HaniHv 

Orthorhombic.  /A  7=118°  50',  (7Al-i=130'  8';  a  :  5  :  c=l-1861  : 
1  ;  1-693.  14  A  1-it,  top,=109''  57',  2-t  A  24,  ib.,=71''  at  19"  C,  and  71° 
14'  at  100"  C,  B.  and  it.  Generally  in  tliin  crnsts,  eilky  tufts,  and  deli- 
cate acicular  crystallizations. 

H.=2.  G.=1'937.  Lustre  vitreous.  Streak  and  color  white.  SuV 
traiisparetit.     Brittle.     Taste  ealine  and  cooling. 

Oomp.— kft=KiIricocid  eS-4,  potaBfa  4e'G=ina,  Klapratli  obtained  Tor  an  ArHran  Bpedmen 
.Bekr.,  i.  HIT)  NitraM  of  potash  4^*S5,  Eulpliate  of  lime  ^-M,  cbloHil  oTcaldum  0*20.  coibuniita 
ariime  .^im0=88-6'l. 

PjTt  etc— DuBagrateB  viTidly  OD  burning  cooIb,  nnd  dptonales  witli  combustiblo  aub?tanooik 
Colors  tlio  Hftme  violet  (potash).     Dissolves  easily  in  ivaler ;  not  altered  hy  expoflure. 

Obs. — Found  gouerally  in  minute  needle-form  oryHtal^.  and  <TUBts  on  the  surface  of  the  earth, 
an  woIIb,  rooks,  etc.  It  forwB  ablindmitly  in  certain  Boilj  in  Spain,  Egypt,  and  Persin,  especially 
du.^Dg  liot  w(Bither  euccoeding  rains.  Alao  uiunufuptured  from  soils  where  other  nitrates  (ojtrale 
sf  limeor«udfl)rorinlnBi!imiUi  laaun^,  uad  beiis  called  nifWarui  are  arranged  for  tbla  purpose  i a 
EVanoe,  Oerraany,  Sweden,  Hungary,  and  other  countries.  Ket\iae  animal  matter,  also,  pntrifled 
ID  calcareous  soils,  gives  rise  to  the  nitrate  of  lime.  Old  plasur,  lixivlntetl,  aOorde  about  5  p,  c 
af  nitre.     In  India  it  is  ohLained  ia  lurge  qiiantitlea  for  ihe  arts. 

Nitre  requires  for  its  rormation  dry  air  and  long  periods  witbont  rain ;  the  potaih  comea  mainly 
from  the  debris  of  feldspathio  rocks  in  the  boiL  The  oiydotion  of  the  nitrogen  of  the  air  is  pro- 
moted by  organic  matters;  hence  the  nitre  is  generally  asBociatnd  with  asotized  decomposed 
Drgauic  substoncos.  A  nitre  crust  from  the  vicinity  of  CSmBtantlue.  Algeria,  aObrdi^d  K  «  86iW, 
Oajf  and  Aglf  3-uD,  KsCl  U'Ol),  It  :(-50,  insol.,  etc,  rsO=100,  Boussingaiilt. 

In  Uadison  Co.,  Kentucky,  it  is  found  acottored  through  the  loose  earth  covering  tbe  bottom 
jfa  largo  cave.  Also  in  other  caverns  in  the  Mlaiissipiri  valley.  Those  of  Teiinessoe,  along  the 
,iiDeatone  Klnpca  and  in  tbe  gorges  af  the  Cumberlatid  table-land,  aSbrd  <t  ubuodaiitly. 

Nitre,  according  to  ITranlcenheiR],  ia  dimorphous,  like  catfionate  of  lime:  one  form  prirnnaUe 
|«r^onite-1ikel,  the  other  rhontbaludral  (calcite-Iike).  Tbe  prismatic  is  thn  normal  one  l>etween 
-111  C!  and  300^  C.;  and  between  theae  temperature*  the  rhomboliedral  is  easily  transfonned 
Into  tlie  priamatic  Ihrouj;!!  tlii)  pri? sen cc  of  some  fore ign  9iibsl:incp.  Above  nnu'  the  rhonibo- 
hedrel  is  tlie  normal  one.  the  prismatic  here  changing  to  it,  and  retaking  again  its  form  on  a 
diiniuution  of  temperature  (Pogg.,  icil.  Sul). 

e91.  SODA  NTTRB.  Soude  uitrati'^e  native  M.  (U  Rivtro,  Ann.  d.  M.,  vi.  5D6,  1831.  Nitrate 
of  Soda.  Soda  Nitre.  Nitre  cubiqae.  Natron-Salpeter  Z«onA.,  Eandb.,  240,  1826.  Nitratia 
}laid.,  Handb.,  ISSE. 

Rhombohedral.  i?  A  .^=106°  33' ;  a=0-8276.  Cleavage:  rhombohe- 
dral,  perfect.     In  effloreseences  ;  also  massive,  granular. 

H.  =  l-5— 2.  G.  =  2-09— 2-2y;  2-290,  Tarapaea,  Hayes.  Lustre  vitreous. 
Color  white  ;  also  reddish-brown,  gi-ay,  and  lemon-yellow.     Transparent, 

Kather  sectile.     Fracture  indistinctly  conclioidal.   Tstj^te  cooling.    Crystals 
strongly  doubly  refracting. 

Comp — SoS=Nilrii 

mineral  (v.  Leonh.,    1841 
insol,  0-2U3,  ri  !''J93. 

Pyr.,  etc. — DcHagrotos  on  charcoal  with  Ice's  violence  than  nitre,  causing  a  yellow  liglit,  and 
also  deliquesces.     Colors  tho  flame  intensely  yellow.     Dissolvoa  in  three  parts  of  water  at  tiO '  F. 

OIm^ — In  the  district  of  Tarupaca,  northern  Cliili,  tho  dry  pampa  for  4u  leaguee,  at  a  height  of 
3,300  feet  above  the  sea,  is  covered  with  beds  of  this  salt  several  feet  in  thickness  alonir  with 
gypsiini.  common  salt,  glaubcr  fait  nnd  remains  of  recent  aliclla,  the  last  indicating'  the  foruier 
presence  of  the  aea.     Do  Rivero,  L  c  ;  J.  U.  Blake,  Am.  J.  Sci.,  zxiii.  375,  mio. 
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A.  A.  Hayes  obtained  from  masses  collected  by  Mr.  Blake,  Nitrate  of  soda  64*98,  sulphate  of 
soda  300,  commou  salt  28G9,  iodida  0  63,  shells  and  marl  2*60= 09-90. 

In  1837,  150,900  quintals  of  this  salt  refined  were  shipped  from  Yquique;  in  1866,  1,000,000 
quintals.     It  is  used  for  the  manufacture  of  nitric  acid  iind  nitre. 

0  A 1-2  in  soda  nitre  equals  nearly  0  A  f  in  apatite. 

92.  NITROOALCITB.    KalksalpetoT  Haus.,  Handb.,  1818.    Nitrate  of  lime.    Chauz  nitra- 
t^e.    Nitrocalcite  Shep.,  Min.,  il  84,  1836.    Calcinitre  Euot^  Min.,  y.  480,  1841. 

In  efflorescent  silken  tufts  and  masses.     Color  white  or  gray.     Taste 
sliarp  and  bitter. 

Comp.--CafJH-tt= Nitric  acid  59*4,  lime  80  7,  water  9*9=100. 

Pyr.,  etc. — On  burning  coals  it  slowly  fuses  with  a  slight  detonation,  and  dries.  Very  deli- 
quescent before,  but  not  after,  being  desiccated  by  heat. 

Obs. — It  occurs  in  silky  efflorescences,  in  many  limestone  caverns,  as  those  of  Kentucky. 
The  salt  forms  in  covered  spots  of  earth,  where  the  soil  is  calcareous,  and  is  extensively  used  in 
the  manufacture  of  saltpetre.  According  to  Hausmann,  a  large  part  of  the  so-called  nitre  in 
nature  is  this  salt 

* 

693.  NrrROMAQNESITXI.    Nitrate  of  Magnesia  Beud.^  Tr.,  ii.  384,  1832.    Nitromagnesite 

SJiep,  Min.,  11.  85,  1835.    Magnesinitre  Huot^  Min.,  ii.  431,  1841.     Magn^sie  nitratee.    Mag- 

nesiasal  peter. 

In  efflorescences.     White.     Taste  bitter. 

Comp. — The  salt  contains,  when  pure  and  anhydrous,  nitric  acid  72*3,  magnesia  27*7^ 

Obs. — From  limestone  caves,  along  with  nitrocalcite. 

The  existence  of  this  species  as  a  natural  product  has  not  yet  been  clearly  made  outi 


4.  BORATES. 

Boric  acid  occurs  in  but  few  minerals ;  viz.,  Datolite,  Danburite,  Axi- 
iiite,  and  Tourmaline,  with  the  foUouning.  It  is  a  remarkable  fact  that  in 
all  of  them,  as  far  as  known,  the  crystallization  is  either  hemihedral  or 
oblique.  Boracite  and  Bhodizite  are  hemihedral  isometric ;  Tourmaline 
hemihedral  rhombohedi'al ;  Datolite  is  monoclinic ;  while  Danburite  and 
Axinite  are  triclinic.  In  Tourmaline  and  Axinite  boric  acid  acts  the  part 
of  a  base. 

ARRANGEMENT    OF    THE    SPECIES. 

1.  0.  ratio  for  bases  and  acid  1:1. 

594.  Sassolitb  fl»B  B|ea|Hs 

595.  SzAiBELTiTB  aMg  +  ifi)>B+4fi  B,|e.|(i H,+tMg), +iaq 
696.  Htdroboracitb               (i  (Ca,  Mg)'+f  A")  B  Ba|e.|(f  H,+l  {6a,  Mg))t 

2.  0.  ratio  for  bases  and  acid  1  :  4. 

597.  BORAOITB  fig*B*  +  iMgCl  BaO.|e«|Mg,  +  iMgOlt 

698.  RnoDiziTB 

88 


ri-GEs  coscporxDS. 


I  :  12 ;  part  or  all  of  the  water  prol  aoly  bBnc^  ua 


G99.  BoBAS 

GOO.  Beciiilitk 

eOI.    IIOWLTTB 
fiOa.   UlEUTE 

Bo::.  Ckti-ti 

804.    LAKBBRBIitTB 

fiOa.  Lagonttb 


(iC-a+iniB+Ufi 

(tS-B+iCa4-!B)B+S 
PeB>  +  3fi 


(Be),|0,|(lH,  +  te»)+Utq 
(Be),|e,|(iH,+i€>)+lag 

(B e),ie,|(!  H,  + 1  Nt.  +  i  ea) +»q 

Be|e  llH+1  Ain)  +  iaq 
lBe)i|i?,i;Fe+Bq 


—006.   ■WiEWlCHTB  B,  ti,  %,  fa 


694.  SASBOIJTB.  Sale  sedatiTO  oataralo  U.  F.  Hoe/er,  Momoria,  FirenBe.  1778;  MoMn^ti, 
iteio.  Soc  ItoL,  Tiii.  48T.  Natiro  Sedative  Salt  Addum  boraoii,  vulge  Sol  sedativum,  Bcrga- 
Bciagr.,  1781  Nati»B  Boradc  Acid  Sirvi^  1796.  SatBolin  Jurat,  Tab^  40,  75,  I«00.  Add« 
buracique  Fr.    Boric  At^d. 

Trielinic.  /a /'=11S°  30',  (9  A  7=95"  3',  0  A  7'=80'' 33',  E.  &  M. 
Twins :  tiorapoaition-face  O.  C'leftvnge ;  basal  very  perfect,  TJsaally  in 
eniall  Bcalee,  apparently  eix-sided  tables,  and  also  in  etalactitic  Ibnns,  com- 
posed of  email  scales. 

H.  =  l,     G.=1'4S,     LiiBtre  pearly.     Color  wbite,  except  when  tingeJ  ■ 
yellow  by  enlphur;  sometimes  gray.     Feel  Bmooth  and  mictuoas.     Taste 
acidulous,  and  slightly  saline  and  fitter, 

Oomp. — Il'IJ  =  Bori(;  add  66*4.  water  43ii: 
Klnprotli  {BeiW.,  iii.  91),  contains,  mL-ebnnitaily  K 
linlo,  ailii'a,  curbonate  of  lime,  and  alumina. 

Pyr.,  otc. — In  the  closed  tube  gives  water.     B.B.  o 
tinges  tho  Hame  jelloivish-green.     &>ine  aperimcnii  n 
tube.    Soluble  in  TiDtFT  and  alcohoL     Liissolvea  ir 
at  fiO'  C. 

Oba — Tbie  long  known  compoiiud.  ttie  Sal  irdaliinim  Hoiiiha-gii.  was  first  duteetL-d  in  Tiatiire 
b7  IIoeFtr  iu  tbe  wutera  of  the  Tubliiii  laijooun  of  Monte  Rulonilo  and  CuBteluimvo,  and  nrterwird 
in  till'  solid  stale  at  Sssao  by  Slaampni.  Tlie  hot  vopora  of  tho  Introona  consist  Inrgely  of  borit 
aoid.  To  collect  it  Ibe  vapors  are  made  lo  pu>R  Ihroupb  wrIot,  vrhich  abnorhs  the  boric  acid;  tttf 
iralera  are  then  evaporated  by  means  of  the  FU'am  IVom  tiie  springa.  Tbey  yil^ld  seven  lo  eifbl 
thousand  pounds  troy  per  day.  These  lagoons  spread  over  a  surfuuo  of  about  Uii  mileH  ;  and  'n 
the  diatauce,  elouda  of  vapor  are  seen  riaiuR  in  largo  volumes  amoiiB  ibe  mounlaiiiB,  Tlio  av* 
borai  poatains  2n  p.  o;  or  more  of  impMritics,  among  which  Wlttstein  and  Payen  foimd  IS'I 
p.  c.  of  sulphates  (the  most  abundant,  tulpll.  ammonia  8'S  p.  c,  iiilph.  niagncBia  2'6  p.  ck. 

Exists  also  in  other  natuml  waters,  an  at  Wieabadea  ;  Aachen  ;  Kronkeuheil  near  Folz ;  Clail 
loke,  iu  Lake  Co.,  Colifoniiai  and  it  haa  been  detected  iu  the  waters  of  the  ocean, 

Occurs  also  abuodaEtly  in  the  crater  of  Vulcano,  one  of  the  Lij-arl  Ules,  fonning  a  layer  ne 
tnlpliur,  and  about  Ihu  TumaroleB,  wburu  it  v.-aa  discovered  by  Dr.  Hollund  iu  1813. 

Eeungott  states  that  artificial  crystals  are  mottodinic  ;  with  //i  /=li8°  4',  /a  i4^120*  BO'; 
md  twkmod  paniUel  to  i-i  (Ber.  Ak.  Wie        *  "  ' 


platinum  wire  Aise;  to  a  clear  )ilaas  lad 

■t  for  FLilphur  or  amnicnia  iu  the  dieed 

i7  parts  of  water  at  100    C,  and  lO-l  p 


jYITB.    Szaflielyil  K.  F.  POtrs,  Ber.  Ak.  Wien,  lliv.  143,  June,  ISfll. 

Ill  Mnall  nodules  bristled  witli  acieiilarcrj-stak, 

11.  =  ^— 4.     0.=3.     Color  white  oatside,  yellow  within.     Streak  whili 

Ti'aiisliieeut.     Optically  biaxial. 


B0BATE8. 
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B 

Mg 

tL 

CI 

1. 

Needles 

36-66 

52-49 

6-99 

0-49 

2. 

Kernels 

34-60 

49*44 

1-87 

0-20 

3. 

Needles 

87-38 

63-26 

6-77 

0-61 

Comp.— 0.  rtftio  for  >fg,  D,  ft=15  :  18  :  4;  formula  3  Ag^B'-f-^l^,  Stromeyer;  oi,  if  part  oJ 
this  water  be  basic,  (ft  Mg  +  i  tt)' B  +  i  ft. 
Analyses:  1,  2,  Stromeyer  (Ber.  Ak.  Wien,  xlviu  347);  3,  Sommaruga  (ib.,  xlviiL  648): 

Fe         Si 

1-66      0-20=98-4Ii  Strom. 

3-20     =99-81  Strom. 

1-78*     0*31  =  100  Sommaruga. 

'2Fe'0*,8HO. 
AnaL  1  and  8  afford,  atler  separating  impurities,  the  iron  as  Pe'  ft* : 

B  38-35         Mg  64-66        ft  7  00 
88-38  64-67  6*95 

'Pyr^  etc. — Ticlds  water.  B.B.  splits  open,  glows,  and  fiises  to  a  pale,  hornlike,  brownish-graj 
mass,  coloring  the  flame  yellowish-red. 

Obs. — Occurs  in  kernels  imbedded  in  a  gray  granular  limestone  at  Werksthal  in  sontheastem 
Hungary. 

Named  after  Szajbelyi,  who  collected  the  limestone  containing  it. 

696.  HYDROBORACITE.     G.  Hess,  Pogg.,  zxzi.  49,^834.    Hydrous  Borate  of  Lime  and 

Magnesia. 

Resembles  fibrous  and  foliated  gypsum. 

II.  =  2.  G.  =  1'9— 2.  Color  white,  with  spots  of  red  from  iron.  Thin 
plates  translucent. 

Oomp.— Oa"  BV  Ag*  B*+ 1 8  ft =(i  Oa  +  i  Mg)«  B*-h9  ft ;  or,  making  the  water  basic,  (f  ft +i 
(Ca,  Mg))'B;=Boric  add  47  8,  lime  14-8,  magnesia  1 0**2,  water  27-7  =  100.  Analyses  by  Hess 
(Pogg.,  xxxL  49) :  *.....  ^ 

B  Oa  Mg  ft 

1.  49-92  13-30  10-43  26ll3=100. 

2.  49-22  13-74  10-71  26  33=100. 

Pyr.,  etc.— B.B.  fuses  to  a  clear  glass,  tinging  the  flame  slightly  green,  and  not  becoming 
opaque.  In  a  matrass  affords  water.  Somewhat  soluble  in  water,  and  yielding  a  slightly  alka- 
line  reaction.     Dissolves  easily  in  muriatic  and  nitric  acids. 

Obs. — llydroboracite  was  first  observed  by  Hess,  in  a  collection  of  Caucasian  minerals.  The 
specimen  was  full  of  holes  filled  with  day,  containing  different  salts.  It  may  be  mistaken  for 
g^^sum,  bul  is  readily  distinguished  by  its  fusibility. 

597.  BORACITB.  Kubische  Quarz-Krystalle  (fr.  Liineburg)  Lasius,  Crell's  Ann.,  ii.  838,  1787. 
Liiueburger  Sedativ-Spath  Westru,mb,  KL  phys.-ch.  Abh.,  iiL  167,  1789.  Borazit  Wem.,  Bergm. 
J.,  1789,  393,  1790,  2S4.  Borate  of  Magnesia.  Magnesie  boratee  Fr,  Parasit  0.  Volger,  Pogg., 
xcii.  77,  1854.     Massive  Boracite  of  Sta8sfurt=Stasfurtit  O.  i?(M«,  Pogg.,  xcvii.  632,  1856. 

Isometric  ;  tetrahedral.  Pigs.  1,  29, 30,  and  the  annexed.  Observed  planes 
as  in  the  figures,  with  also 
2-2,  5- J,  on  alteniate  angles 
only.  Cleavage :  octahedral, 
in  traces.  Cubic  faces  some- 
times striated  parallel  to  al- 
ternate pairs  of  edges,  as  in 
pyrite. 

II.  =  7,  in  crystals;  4*5, 
massive.  G. =2*974,  Ilaid- 
inger ;  2*9134,  massive,  Kar- 
sten.     Lustre  vitreous,  in- 
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clinini;  to  adamftiitine.    Color  wliite,  iucliniiifj;  to  Rray,  yellow,  and  g 
Streak  white.   SubtraiiBpareiit — traiiBlufont,    i'ractnre  conclioidal,  uiiever 
Pyroolectric,  and  polar  along  the  four  octahedral  axes. 

T«r.— 1.  Oriiwry.  In  ciyBtiils.  S.  JfawiVf,  wiili  soini'linii.'B  a  BiibDOlQmnar  glructuro ;  .Vfoct 
/vrltU  of  Eose.  It  roKembleK  s  flne-graineS  wliito  nmrble  or  BrnnulBr  limef  tone,  I'aratile  at 
Tolger  is  the  pinmoae  interior  of  BOmo  ctj-Binla  or  horncitii. 

Oomp.— Sllg"B*  +  iUg01=Boric  acid  62-(i,  iu«k''"1"  ;(«-8.chlorid  of  mapieBium  lO-n^lon. 
AnalyBBs:  A.  of  ciyBtali:  1,  Stromcyer  (Gilbtrl'a  Ann.,  ilTiil,  215);  a,  Arfvirdiicin  (Ak.  H. 
Slockh.,  1822,  92):  a,  KomnwlBbctg  iPogg^ilii.  44.'i);  4,  Webet  (Pogg,  laxi.  292);  b,  0,  Potyka 
(Poggn  i:"l-  *33l;   7,  8,  Sieworl  and  Geist  (J.  pr.  Ch,,  lnviL  338). 

B.  Of  Mansivc  Btiradte  or  Sruasfiirtit* :  I,  Karslcn  (Pogg.,  Ui.  657,  1847);  a,  C.  F.  Chaiiillct 
(TMug-  Dias-i;   3.  aewert  *  Drenhham  (Z8,  Not.  Ver.  HbUb.   if.  ."ieB);  4,  H,  Ludwl^  (Arv*. 
Ptiumi.,  II.  icvi.  i;y);  r>,  noiutt  (J.  pr.  Ch.,  lirri.  2«);  6,  Potyka  (PogB..cvii.  4a8);  1,  Kro(»«r<f    ' 
U^rcli.  JPhana.,  II.  »wiii-  139);  ^ 

Mr  Fe      HgQ        fl 


A.  1.  Luneburg,  irf.  oryri. 


[]  33 

17]  a09  — 

rnl  80-2a  — 

1'4B]  31-SB  0- 

"»l  1^24  f^el' 

■1!)  Sfl'l!)  "    ]■ 

k31  2S'*a  '■  1- 


iS-T^ 


^ ion  Strom. 

=li«iArfv. 

=101)  Rsmm. 

S-&2=!0f»  Wetior. 

0-55=101'iaPotT-kB.' 

0-U4=Ion-39Po4rka. 

=  1 00  Sitrwert. 

=  lOi.  Gei«. 

=100  Eartton. 

^H-O  Chandler. 

=  1»0-iO  SAD. 

i>-(lO=100Liid«iB. 

l(J.?=10i]  Htinls. 

M)6  =  100PolykB. 

6*'iO=10U  ICromsyor. 


t'eO-JO      10'' 
[S8-80]     21 '33         01 

Ad  inyO'brmKite  (EiseDStasstirtitl  team  StsBsftirt  !■  described  bj  Hu.Tssen  (Jalitb.  Uio.  )8GS, 
3291.  havinabairihe  Mg  replacod  bv  ^e. 

■WeBlnimb,  who  was  the  first  to  dPtect  in  borarile  the  boric  ndii  ISeilativpoli— ?edntivo  solt  of 
ol'l  aiitjiora),  foUDd  |1.  c.  and  also  Sl'Ii rift.  Oes.  N.  Kr.  Berlin,  ii.l  Boric  acid  fiS-n,  mngnesia  i:i-;., 
lime  ll'O.  alumina  I'O,  oxvdof  iron  <i'7.5,  silica  ■iQ~Vi&-2b.  In  another  trial  he  obtained  1^66-0 
Sic  20-5,  Oa  TO.  f  e  125,  Xl  2'23,  Si  1-0,  vrith  2  of  water  or  lo88  on  iKiiition=99  0.  Several  of  the 
sub!>equeDt  analysts  failed  to  detect  the  chlorine. 

Pyr.,  etc — The  massivo  variety  gives  tvater  in  the  cloaed  tube.  B.B.  both  varieties  fuse  at 
2  with  intitniescence  la  »  white  crystalline  pearl,  coloring  the  flame  lirccn  ;  heated  after  moisten- 
iitg  »it!i  cobalt  solution  osaiiniea  d  deep  pink  color.  Uiied  witli  oiyd  of  copper  and  heated  on 
cliarroul  colors  the  flame  deep  azure-blue  (chlorid  of  copper).     Soluble  in  muriatic  acid. 

Soluble  in  powdt'r  in  dilute  muriatic,  nitric  or  Biilphuric  acids,  and  tho  maisivc  kind  moBt 
readily  so.  Alters  very  slowly  on  eipoiure,  owing  to  the  ehlorid  of  magnesium  present,  which 
takes  up  water. 

It  is  the  frequent  presence  of  this  deliquesixnt  chlorid  in  the  massive  mineral,  thus  originnt- 
fcg,  that  led  to  the  view  that  there  was  a  hydrous  buracito  (alaiisrurlite).  See  on  this  point 
BiHcliof's  Steinsalzirerke  bci  SlussfUrt,  p.  3t>,  and  Slciiibeck  in  Pogg..  cnv.  US.  Parasite  of 
Voiger  ia  a  reiult  of  the  aomo  kind  of  alteration  in  the  interior  of  crystals  of  boradte,  which 
gives  the  Bomewhat  plumose  character  it  has,  and  the  water.  Weber's  analyeis  above  was  prob- 
ably made  on  fucti  an  altered  crystal. 

Oba. — Observed  in  beds  of  anhydrite,  gypsum,  or  salt.  In  crystals  at  Ealkbcrg  and  SchildBtein 
in  Luneburg,  Ilauovcr;  at  Segcborg,  near  Kiel,  in  Holstein;  at  Liinuville,  La  Mcurthe,  France; 
m.issive.  or  as  part  of  the  rock  of  the  Salt  Mine  at  Staasfiirt,  Pnnaia. 

lioracitc  was  fir;t  sliown  to  be  pyroelectrio  bj-  Haiij  in  ITfti. 


6  98.  BHODIZ 


Rhodizil  G.  Hose,  P 


B3,  183 


I,  321.    Bhodicit  Hauim. 


IsuHietric  and  tetruhodral,  like  boracitc.  Planes  1  einooth  and  shining, 
i  often  nneven. 

H.  =  8.  G.=3'3—  3'42.  Lustre  vitreous,  inclined  to  adamantine.  Color 
nhite.     Tranglucent.     Pyroelectrio. 


Pyr.,  •to. — B.B.  in  tliB  platinum  forceps  fuscB  with  dilfloultr  oa  the  edges  to  a  wliite  opnfji;e 
plasi",  tiniiiUK  the  flame  at  first  green,  then  grpon  below  and  red  above,  and  finally  rail  tliroughouc. 
With  borai  and  salt  of  phosphorus  fusea  to  a  transparent  glass.    Supposed  to  be  liiiio-borjctte. 

Oba.— Found  b;  G.  Bone  in  minute  crystals  on  nk  tourmalines  from  near  Sarapulak  and  Suliai- 
taiisk  in  the  vidnily  o(  Katharine nburg,  and  named  (Void  ^<ic!i(i<r,  in  allusion  to  its  tinging  flanit 
red.    The  liirgeat  erfstals  seen  wure  two  lines  In  diameter. 


if^^ 


Monaclinic.  (7=73"  35', /A  7=87'',  (9  A  2-i=132°49' ; 
a:b:  c=0-4906  :  1  :  O-yoyS.  Obaerved  planes  as  in  the 
aiuiexed  iia;nre,  wit.li  also  4-1.  0  A  I=7ti°  40'  and  101° 
20',  (>Al  =  13»-30',  (?  A  2=115°  53',  (>  A  4-^=114°  51i', 
^>  A  1-1=90°,  *.iA/=133°  30',  Cleava^:  i-i  perfect; 
/lesa  so  ;  i-l  iti  traces.  Plane  of  composition  i-i;  0  A  O 
=  140°  50'. 

II.=;2— 2'5.  G.=1'716.  Lustre  vitreous — resinous  ; 
eoiiietimes  earthy.  Color  white ;  soinetiiiiea  grayish,  bluish 
or  greenish.  Streak  white.  Translucent — opaque.  Frac- 
ture eonchoidal.  Rather  brittle.  Taste  sweetish-akaline, 
feeLile. 


Comp— SaE'+iO  ]t;  or  (tSa  +  jft)  B+4i  B=Borie  acid  368,  soda  16-2,  water  47-2. 

Pyr.,  etc.— B.B.  pulTa  up,  and  afterward  fuses  to  a  trauaparent  globule,  called  the  glass  of 
boniz.  Filled  with  lluor  spar  aud  bisulphat«  of  potash  it  colors  the  flame  around  the  a^aay  a  cleat 
gri-en.  Soluble  tn  water,  jieldlng  a  raintly  alkaline  aotulion.  BoUing  water  dissohes  double  its 
weijitit  ofthia  salt. 

Obs.— Borax  was  oripinallf  brought  from  a  salt  lake  in  Thibet.  The  bonii  ia  dug  in  masses 
[Vom  the  eilgea  aud  shallow  parts  of  the  lake,  and  in  the  course  of  a  short  time  ttie  boles  tbua 
nia'le  are  again  filled.  This  oruile  linrni  woa  formerly  sent  to  Europe  under  the  name  of  tincnl, 
and  there  puriQed.  It  is  anuounced  by  Dr.  J.  A.  Veatch  as  eiiating  in  the  waters  of  the  sea  along 
the  California  co^ist,  and  in  those  of  man;  of  the  mineral  springs  of  California  (J.  FrankL  Inst., 
I'iti(i).  Crystals,  2  or  3  Inches  acrosn,  ovcur  in  the  mud  of  Borax  Lake,  near  Clear  IJake.  Cat, 
65  in.  N.W,  of  Suisuu  Bay  and  3ii  m.  from  the  Pacifie.  It  baa  also  been  fouud  at  Viquintiwfl 
and  Kscapa  iu  Pum;  at  ilalbcrstadt  in  Transylvaniu ;  in  Ceylon.  It  occurs  in  solution  in  the 
mineral  springs  oTChamlily,  St.  Ours,  etc.,  Canada  East  (Hunt,  Logan's  O.  Kep.,  1S5H). 

The  waters  of  Borax  Luke,  California,  contain,  according  to  Q.  U.  iloore,  o^t  j'UH  grains  of  crya- 
talliz(.d  borax  to  the  gallon  lAm.  J.  Scl,  xlL  'iJl). 

Borai  ia  now  extensively  made  from  the  boric  acid  of  the  Tuscan  lagoons,  by  the  reaction  of 
tills  acid  on  carbonate  of  BO<.la.  Ttiis  salt  is  employed  in  several  metallurgical  operations  as  a 
flux,  IH  sometimes  used  in  the  manufacture  of  glass  and  gems,  and  exteusively  in  Ihc  process  of 
BolileriLig, 

Xuuied  borax  from  the  Arabic  buraq,  which  included  also  the  nifre  (carbonate  of  soda)  ot'atudent 
writora,  the  natron  of  the  Kgyptians. 

Prof.  Bechi  has  analyzed  a  borate  occurring  as  ao  iacruHtation  at  the  Tuscan  lagoons,  which 
aflbnlud  ii  43aG,  JJa  la'25,  fl  3:'19  =  100,  giving  the  formula  Sa  B'-hB  fl  (Am.  J.  ScL,  IL  xyii, 
l-i^). 


1130,1864.   Becbilite  Zkino.   Hydrous 


In  crusts,  as  a  deposit  from  springs. 


Si,  Si,  ttg  iiii=g9-S8. 


59S  OXTGES   COMPOrNTW. 

Pyr^  etc — Yields  irater.     B.B.  ruaei  ensil;,  coloring  the  flime  red^sh-jdhnr;   m^staned 

wild  Bulphude  acid  tlie  (Ume  U  colored  preen. 

Obb — Found  by  Btmhi  us  en  iucrusMtiou  at  the  bathb  of  Ifae  boric  aad  ligooos  or  Tuf{^Anf 
Artif. — A  bot-watar  Bolution  of  ulcxihj,  alter  canceutntion  uuiI  ooulin^,  jielded  LecanD  (J 

Pharm.,  111.  txjv.  2^1  ccbIm  of  u  dalt  hiTing  the  above  ratio,  as  dttermLai^  bj  him.     Krau 

obt-iiited,  under  tiailar  circumatancea,  the  compound  Oa'  B'-i-ii  tl,  ot  j  It  iJler  drjiog  ovei 

aulphnric  add.  and  ^^  &  after  beatiug  10  1 20°  C 
Th«  Hayetine  of  D.  ForbcB  (PbiL  ytxff..  tV.  hy.  I  ISt,  from  the  iratera  of  Die  hot  spring 

BhiIoh  del  Toro,  in  the  CorilJ!U<ni!  of  Coquimbo,  maj  be  of  tlie  above  ape(?iea.     It  occurs  in  tb* 

waters  Id  the  form  of  snow-white  dilkj  or  feathety  QakeB,  and  also  as  a  flak)'  sedioient  at  tbe 

bottom. 


fiOl.  HOWUTE.    8iticoboroc»lcite  K  Boib,  PtiiL  Mag.,  IT.  zxzr.  1B63.     Bowlite  Dama. 

Ill  fintill  roinidefl  imbedded  nodules.  Te.xtare  compact,  without  cleav- 
age ;  aloo  lilialk-like  or  eartliy. 

n.=3'5;  often  lees.  G.=2'55,  Lustre Pnbvitreous,  glimmering.  Color 
white.  Subtranelncent,  or  tmiiBtucent  in  thin  Bplintera.  Fractui-e  nearly 
even  and  smooth. 


B+ifll  +  i[(lOa'+iB)'Si']=Borio  add  43-0,  aiUcs   J5'8,  lini'e  2 

deduoes  Ihe  0.  ratio  4  :  lo  :  4  :  S;  but  as  the  borh  odd  was  oot  directly  detenu iued,  its  prefer^ 

-     '   •■■■.si+nc.B'+ai+n'B. 


Obi. — Occurs  in  Nova  Scotia,  in  nodules,  of  the  size  niostl/  of  filberts,  or  4  in.  to  J-  in.,  and 
rarely  1  tu  S  in.  tlirough,  imbedded  in  anhydrite  or  gypsum,  at  Brool<ville,  about  .1  m.  S.  of 
Windsor,  and  associated  with  ulezite.  The  harder  kind  (anal.  1,  2)  occurs  in  aubydril«,  and  the 
Holler  (anaL  3)  iu  gypsuui. 

e02.  ULEXITE.  Boronatrocaldt  Ula^  Ann.  Cb.  Phann.,  Iii.  43,  1843.  Natron-Kalk-BoraL 
Uleiite  Dana,  Min.,  6^5,  1850.  Natronborocalcile.  l^kalzit  (fr.  Africa)  SUlzinah/,  Polyt. 
Ceatr.,  1384,  185e. 

In  rounded  masses,  loose  in  texture,  consisting  of  fine  fibres,  which  are 
acicular  or  capillary  crystals. 

II.:^1.     (j.  =  l'65,  Is.  Scotia,  How.     Lustre  silky  within.     Color  white. 

Tastelesa. 

Oomp.— 0.  ratio  for  Sa,  Ca,  B,  ft=l  :  2  :  18  :  18,  Ramm..=(ift  +  irt)n  +  f  n  =  Boric  add 
45B,  lime  12'3,  soda  6'8,  water  85-3  =  100.  How  deduces  for  the  N.  Scotia  mineral  the  ratio 
]  :  2  :  lu:  15  =  Boric  acid  44it,  lime  14'!.  soda  T8,  water  34-1  =  100.  Analyses:  1,  Ulei  (1,  c): 
2,  A.  Dick  IPhU.  Mag.,  IV.  vi.  60);  3,  Rammelsberg  (Pogfr.,  xcvli.  301);  4.  Helbig  (DingU-r's 
Pol.  J.,  cilviL  ilia);  6-8,  Kraut  (Arch.  Pharm.,  II.  ciiL  25,  Jabreab.,  18'12,  75U,  Ann.  Cli. 
PLiirm.,  cinil.  2S2);  9,  LungC  (ib.,  ratctvilL  51);  10,  KletKinski  (Polyt.  tler.tr.,  18&9,  1384, 
Riimm.  Mio.  Ch., 'JSSI ;  1 1.  Phipson  (C.  R.,  hi  407);  12,  Solvetat  (ib..  6;!t>);  l3,U.Hov(Aln  J 
&.■!.,  II,  iiiv.  2M.I);  H,ii3.(ib,  ixiii.  9): 

B         Ca        Sa     S      B    Naa 

1.  Iquique      [49-6]     16'9       8-8      25-8      ^lOOUlei. 

3.         "  l4fi-46]  14-32     8-22  061   2Ta3  2-60,  S  TIO,  sand  0'32  =  100  DitJc. 
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B         Ca  ^'a  t      ft    NaCl 

8.  Iquique     [4370]  13- 13  6-67  0*83  3567   =100  Ramm. 

4.         "          [46-30]  14  03  6-)7  32*61   1-89=100  Helbig. 

5  "            42-48  1.4-39  7*72  35*51 =100  Kraut. 

6  '•           r^7-20l  16-24  6-38  30-18    =100  Kraut 

7.  "          [4Si-2:'J  17-68  542  2868   =100  Kraut 

8.  Africa         45-74  1345  703 113-78    =10()  Kraut 

9.  Iquique       44-38  1209  5-53 36*85 ,  Mg  0*50=100  Lunge. 

10.  W.  Africa  36-91  1402  8*59 37-40  2-19,  Na  S  0-^9=100  Kletzinaki. 

11    Iquique       34*71  14-4.il  l-y5  34-00   ^,  CI  1-34.  S^l -10,  Si  0-60,  sand  2-00=100-15  P. 

1-2.         "           S4-74  15-78  8*33  —  35*00  0-81,  S  o-»4,  earthy  2-w0=  100  Salvetat 

13.  N.  Scotia  [41*97]  1395  836  34-39    ,  §  l-*29,  Mg  004=100  How. 


[41*97] 
[44-10] 


14.         "  [44-10]  14-20     7-21    34*49 =100  How. 

G.  of  anal.  10=1-912. 

In  analysis  3,  3*17  chlorid  of  sodium,  0*41  sulphate  of  soda,  and  0*39  sulpliate  of  lime  are 
excluded. 

Pyr.,  etc.— Yields  water.  B.B.  fuses  at  1  with  intumescence  to  a  clear  blebby  glass,  coloring 
the  flame  deep  yellow.  Moistened  with  sulphuric  acid  the  color  of  the  flame  is  momentarily 
change i  to  deep  green.  Not  soluble  in  cold  w;^er,  and  but  little  so  in  hot;  the  solution  alkaline 
in  its  reactions. 

Obs — Occurs  in  the  dry  plains  of  Iquique,  Southern  Peru ;  in  the  province  of  Tarapaca*  (where 
it  is  called  tizd)^  in  whitish  rounded  masses,  from  a  hazelnut  to  a  potato  in  size,  which  consist  of 
interwoven  fibres  of  the  ulexite,  with  pickeringite,  glauberite,  halite,  gypsum,  and  other  impuri- 
ties; on  the  West  Africa  coast;  in  Nova  Scotia,  at  Windsor,  I3rookville,  and  Newport (H.  How), 
fiUiug  narrow  cavities,  or  constituting  distinct  nodules  or  mammillated  masses  imbedded  in  white 
gypsum,  and  associated  at  Windsor  with  glauber  salt,  the  lustre  internally  silky  and  the  color 
very  wliite ;  in  Nevada,  in  the  salt  marsh  of  the  Columbus  Mining  District,  forming  layers  2-5  in. 
thick  alternating  with  layers  of  salt,  and  in  balls  3-4  in.  through  in  the  salt 

Named  after  Ulex,  who  gave  the  flrst  correct  analysis  of  the  mineral 

Alt. — Occurs  altered  to  gypsum. 

IIaye>>ine  Dana  (Hydrous  Borate  of  Lime  A.  A.  Hayts^  Am.  J.  Sci.,  xlvi.  377,  xlvii.  215,  1844; 
Borocalcito;  Hydroborocalcite  Ilausm.j  Handb.,  1429,  1847)  from  southern  Peru,  is  the  above.  It 
comes  from  the  same  locality,  and  has  the  same  appearance ;  and  all  analyset)  of  the  Peruvian 
mineral  since  that  by  Hayes  have  found  soda  to  be  an  essential  constituent  Hayes  obtained 
B  40-11,  Ca  18  89, 1'l  3500=100,  with  the  forrn'ola  CaB«H-6 A ;  and  he  attributed  the  soda  found 
by  Ulex  to  the  mixed  glauberite. 

603.  ORYPTOMORPHTTE.    K  Ifow,  Am.  J.  ScL,  II.  xixu.  9,  1861. 

In  kernels  apparently  uii crystalline,  but  under  a  liigh  magnifying  power 
shown  to  consist  of  tliin  tables  or  plates,  rhombic  in  outline,  and  about  80° 
in  angle. 

Without  lustre.     Color  white. 

Comp. — 0.  ratio  for  JJ^a,  Oa,  B,  iX  according  to  How,  from  an  imperfect  analysis,  1  :  3  :  27  :  12 
=Boric  acid  58*5,  lime  15*6,  soda  5*8,  water  201  =  100,  and  no  satisfactory  formula.    1  :  3  :  24  : 
12  would  give  t)ie  more  probable  composition  (i(Na,  Oa)  +  i£[)B  +  £[=Borio  acid  55-6,  lime  16*7 
soda  6-2,  water  21*5=100.    Analysis:  How  (L  c): 


B 

Ca 

ifTa 

fi 

% 

s 

A. 

63-98 

14-21 

7-25 

19-76 

0-62 

8-98=100. 

B. 

5910 

1555 

6-61 

19-72 

-^-« 

. 

B  is  the  result  afler  removing  the  magpiesia  and  part  of  the  soda  in  the  state  of  sulphates  aa 
impurities. 

Pyr,,  etc. — Same  as  under  ulexite. 

Obs.—  Occurs  in  white  lustreless  kernels  of  the  size  of  a  pea  or  bean  lying  between  crystals  of 


sea. 


*  The  province  of  Tarapaca  is  between  lO'*  and  21^°  S.  laL,  and  3000  to  3500  feet  above  tht 


Staaba-aJL    Tba  tatwIwclianetCTortbc  nalnul  „  _„,,r_ __,»__„ 

ulscle,  wUcb  ia  oipiUacT  IB  fu  IbnM.    BreadiLof  titblea  aboal -OMsaraamcft,  Bobb. 
Kata&l  rrna  t-ia^ ^,  anuMlai  auj  .  .ait.  Turn,  id  «Uiiai>D  lo  iIip  iawi^biMfllt  Iha 
except  Boder  >  oiicnMcojw.    Foasd  M  Wuui«>ft  Ndt>  Sootik. 

604.  I^RDEREI.LITE.    B«Ai,  Am.  J.  Sol,  H  zi£.  130. 

Veiy  ligiit,  white,  and  lastele^.     Appearing  nnder  the  microscope  to 
be  iu*de  up  of  minute  olilitjne  rectangiuar  tables ;  ^  A  T:^110'',  Amici. 

Onp^-BB*0fi'  +  lS:  or,  nwnprabaUf.mkkiiiBtbe  water  [iuIIfImk^QBH'O+ISjB 
-»1}B.    A1MI7M  bf  E.  Bis^M  (L  C-): 

Bfi8-i5«        NB'OISTSI        &  tS-SSS 


605.  LAGOHTTB.    Bmte  de  Fer  Omoku  VOi&v,  1333.    Ij^xmUe  Sm^  Wtw.  L  SW),  1941. 

ate>abon«  Jhm  L  ITS,  lUl.    Lignnii  foMf- 

An  Gsrtliy  tumonJ  of  an  ochreons  v«IIow  color. 

Coaqi.— FeB'  +  3B=Bonc  and  4S-5.  «eeqtiu>i7d  of  inn  31^  wnei  1M  =  100.  Ai^riis 
by  PiU.  Bedu  \im.  J.  Sd,  IL  Itii  1I»}: 

e  «T-»5       Fe  36-36       fi  U<a       its  Ca,  airf  km  l-n 

Ocmn  u  u  incriMUikio  at  the  Totcao  bgooDK.    Fint  ■cntfappj  bf  BniAuL 

606.  WABWIOKTTE.    Shyor^  Am.  J.  So,  nxiT.  313.  1S38,  xxxri.  Si^  U-SH.     IT^iiIwlila 

T,  &  Jkal,  ifa,  tl  iL  3U,  1BI6.  xi  »£. 

SlMntK-linic  r  //■ /=i'.S'-?4\  Usual  in  rWmbic  prisiiu  witli  oUtnse 
edges  truncated,  and  the  acute  l)eveiled.  sumniit?  geuerally  rounded;  sur- 
faees  of  larger  t-nstak  not  poliBhed.  Cleavage :  uiiterodi agonal  perfect, 
afiurdiug  surface  witli  vertical  ptria;  and  traces  uf  iibli^ne  cross  cleavage. 

H.=3-4.  G.=3I9-S-43 :  S  351.  small  crvstals.  and  3-423.  large  id., 
Brusi).  Lustre  of  cleavage  surface  submetallic-jiearU- to  subviireoiis;  otWu 
nearly  dull.  Color  dark  liair-brtiivn  to  dull  black,  fomctinie*  a  ci>pL>er-rcd 
tinjre  on  cleavage surfac-e.    Streak  bluish-black.    Fracture  uneven.    Brittle. 

Oomp Reaeadally  ■  borotitaiuie  of  magneEia  and  iron,  iritb  15  to  30  p.  c  of  boric  add. 

Smith  aud  Bmsli  (Am.  J.  Sci.,  IL  zrL  TJ3).     T.  S.  IJunl  Ibund  in  siu:iil  lusuoud  uoalteivd  aj9- 
tab  (Am.  J.  Sli,  IL  «i.  35-:) : 

ti  3f5         Mg  ^3-5        Pe  8-1         ign.  2-0 

irilb  a  toBS  of  11'99  p.  C-  which  Smith  and  Brufh  show  to  b«  baric  add. 

Pyr^  etc — Yields  »-ater.  B.B.  infusiblfc  but  biroonies  liziiiir  in  water:  rn^ftrtcDcd  with  eol- 
phiiric  add  gifes  a  pale  grt^Q  color  to  ihi-  tiame.  Wi;h  sJ:  of  pi.ofphoru?  in  0,F.  :]  cit-ar  head, 
jellow  while  hM  and  colorless  on  cooliue;  in  RS.  on  charcoal  with  tin  a  Tiolet  col^M'  (titanic  acidi. 
n'ith  foda  a  sl>gfal  [aari^Dcs«  reactioD.  Decompo^eil  by  sulphurc  acid:  the  product,  treated 
ni[h  uli.i>hol  and  i)[Dii(-ii  gives  a  greea  flaoie,  and  boiled  with  niuriatk:  i-id  and  nieuUic  tin  girea 
on  ev;iporjtioQ  a  liolet-coloi^  salution. 

Obs. — Occurs  ia  granular  limejiooe  21  m.  S.W.  of  Edenrillri,  X.  T_  with  spiueL  cbondrodite, 
E«r:Ti,ui.e,  ew.  Ciysials  usually  Email  and  slender;  sometimee  over  2  in.  hug  and  }  in.  bnMd 
TiiE  Ltter  are  the  BictiadUc  of  lluoL 


TUN08TATE6,    M0LYBDATE8,   VANADATES. 
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5.  TUNGStATES,  MOLYBDATES,  VANADATES, 


ARRANGEMENT  OP  THE  SPECIES. 


rUNGSTATES  AND  MOLYBDATES. 

610.  WoLFRAMTTB  A        (if'e  +  ^Mn)^ 

B        (if'e  +  ^Jin)W 
0        af'e  +  iMn)W 


D 

611.  Hddneritb 

612.  Ferberite 

613.  Meoabashb 

614.  ScuEEurE 

615.  CUPBOSCUEEUTE 

61G.  Stolzite 

617.  wulfenttb 

618.  Pateraite 


^e  :  Mn=2  :  1,  3  :  1,  5  :  1 

afo  +  |Ma)^W» 

CaW 

(fCa  +  iCu)W 

Co  So 


We,|e,|(iFo+iMn) 

wea|e,|(iFo+»Mii) 

We,|e,|(|Fe+tMn) 

W,e4ej(tFe+iMn) 
W,eft|e4(iFe-htMn) 

w  e,|e,|ea 

We,|e,|(f€a+i6u) 

w  Osie^Pb 

Mo  e,|0a|Pb 

Mo  e,|e,|eo 


n.  VANADATES 

619.  Dechexitb 

620.  Descloizite 

621.  Vanadinitb 

622.  VOLBORTfllTB 

623.  CiiiLEirB 


(l»b,2n)V 

3f>b*V+PbCl 
Cu,  \^,  tL 


vea|e,|(Pb,zn) 
veie^iPb, 
v|e«|Pb,-hiPb  a. 


610.  WOLFRAMITZj.  Lupi  Spuma,  Lapis  niger  ex  quo  conflatur  caDdidum  plumbum  [=Tiii], 
Agric.,  Foss.,  255,  1546.  Volfram,  Ferrum  arsenico  mineralisatum,  Spuma  Lupi  (fr.  tin  veins), 
Wall,  MiD.,  268,  1747.  Magnesia  [= Manganese]  parva  cum  portione  martis  et  jovis  mixta, 
Wolfram  (fr.  Altenborg),  CronsU,  Min.,  107,  1768.  Wolfram =TuxGSno  Acid,  Iron,  and  Mang., 
(TElhuyar,  Chcm.  Zergi  Wolframs.,  1 785.  Tungstate  of  Iron  and  Manganese.  Scheelin  ferru- 
gin^  //.,  Tr.,  iv.  18ol.    Wolframit  Breiih,,  Char.,  227,  1832. 

Orthorhoinbic.  /A  7=101°  5',  Kose  (101°  45',  Kerndt;  101°,  Descloi- 
zeaiix);  /A  «-z=140°  32';  ii  A  ^-1=117*^  20';  1-t  A  1-t,  over  the  summit, 
=  W  12' ;  i'l  A  i-2=157°  38'.  Crystals  often  monocHnic  in  habit,  lialf  of 
the  planes  ^,  1,  ^-i,  and  2-5,  being  absent  or  much  smaller  than  tlie  other 
halt*.  Cleavage :  i-l  perfect,  i-i  imperfect.  Twins :  planes  of  composition 
/-I,  J-i,  and  rarely  ^t.  Also  irregular  lamellar;  coarse  divergent  columnar; 
nuvssive  granular,  the  particles  strongly  coherent. 

H. =5—5*5.  G.=7'l— 7'55.  Lustre  submetallic.  Color  dark  grayish 
or  brownish-black.  Streak  dark  reddish-brown  to  black.  Opaque.  Some- 
times weak  magnetic. 


W»  OXYGEN   COiU'OVXDS. 

V«t— The  most  important  varietiBj  depend  ou  the  proportions  of  tlie  lroD~u<f  n 
Those  rich  in  raniifninese  bnTBG.  =  Tlii— 7'5^,  but  generally  bolow  TJS,  aud  the  streak  islnostlj 
black.     Those  rich  in  iron  huve  0.  =  7-J— 1-51,  and  a  dark  reddlBh-brown  streak,  and  they  an 
<B  feebly  attraoUble  by  tbo  mngnel. 


0               1 

i 

i-l 

H 

I 

2-3 
i-3 

±1 

1-1 

i-i 

f.5 

Obserred  Plaucs. 

Oomp.— (f-e,  Srn)  W;  mMtlj  either  2  Po  W  +  3  Mq  W,  or  1  f'e  W-f  Mn  W;   but  also  r 
3:  1,  :i;  I,  fi:  t,  and  t  :  4. 

Anolysea!  1,  Q.  J.  Popplein  IMrnm^  Mag,,  II.  i.  !t30l;  2,  C.  S.  Kodmnu  (prlr.  contrib.>;  3,  Ber- 
aouilli  (Pogg., ciL  Sua);  4,  5.  8<Ji»ITi{otsoh(Po(t)t,  Bi.-no);  ^  Ebelmon  lAnn  Ch.  Phyiu,  HI,  vuL 
BthSli  T.  Kuflsin  (Ramm.  3d  SiippL,  1  :.'7 ) |  B,  Beraouilli  (L  c ) ;  9,  Weidinper  (Za  Pharou,  18.56, 
11);  10,  K.  Sdioeidor  (J.  pr.  CIl,  zliz.  ^'JS);  ll-li;,  Kemdt  tJ- pr.  Ch.,  ilii.  )«]);  IT,  Uemouilli 
(Lci;  18,  19.  Bc'halTgotsoh  (1.  cti  S»,  Kemdt  (L  c);  ai-:!4  Bemouilli  (L  c);  2.'>,  R.  I'dsold 
(Pogg,KdiL474);  iS,  Bbebnen  iLc-.);  77.  Rnmmelitbors  (Sd  SuppL,  179):  ^H.-SO,  Kerudt  (L  c.1; 
31-38.  H.  Schneider  (L  o.);  3*,  »■•  A-  w"*  lAm-  J.  Sd.,  II.  mvul  2B3);  3fi,  BeraeUus  (Sdiw.  J., 


I 


> of  H  Vf  U  iiaVt=l  : 


1.  St.  Francis  R,  Mo. 

6-67                   (1)15'40     5-Ha     1B-.18 

1-13=100-60  Piipplein. 

2.  Madison  Co.,      " 

74-n5     4-06    SiriS 

3.  ^nnwald 

7620     6-80    n-94 
IL  flfl/wo/felVto  JlnW=9: 

= 99-74  Bcrnoiiillu 

3. 

4.  Zinowald 

7-191                       7.V33     fl'55     IB'12 

=100  ScbafTgotach, 

6. 

J-191                       7o-66     919     14-85 

=100  StbaOgotscll. 

fi. 

(})  70-99     9'02     l:f96 

7.        " 

7.'-.-9i     9-38     1404 

=:99-;i4  Kussin. 

8. 

75-ia    97a   la-oo 

Jr.,  Cb  1111=99-96  BernouflJL 

75-82     8-73     12-17 

2-27,  Ti  1-S9,  ft  .1-31  =100-09  W 

10.        " 

7(J01     9-S1     m-so 

l-19=100-!.l  R.  Schneider. 

11. 

7-223                       7G-34     3-til     U-21 

=100-'3Kemdt 

12. 

7-231— J"22            75-S2     9-55    14-S5 

=l«0-n'Kcnidt. 

13.  Monroe,  CL 

7-411—7-486         75-47     9-5:i     14-2r, 

=iiii-2H  Kerudt. 

14. 

7-208—7-269         75-96     9-71     H*fli) 

=100-00  Kerudt 

15.  Schlaekenwald 

7-482- 7-635         75-68     9-86     H-30 

=99-54  Korndt, 

16.  Alteobei^ 

■  7-19S— 7-1H9          75-44     9-64     14-90 

=  99-98  Zerndt 

III.  Balio  qffeVfto  flu  \V=-i  :  1 

n^rly. 

17.  Travoraella 

75-99  18-29       S-45 

4-03=99-76  '^ernouDH. 

jr.  Ratio  D/UVllo  Mn  W=3  :  1,  4  : 

,or  5:  1. 

18.  Ebrenfricderedorf 

76-10  19-IC      4-74 

=  1  no  St  affgotsch. 

IB.  Cbanteloup 

7-437                     76-00  18  33      S-B7 

=  100Sc.oHBotsch. 

tCnostates,  moltbdates,  vanadates. 
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a. 

w 

te 

Mn 

20. 

Chanteloup 

1-48- 

■7-5I 

75-83 

19-32 

4-84 

21. 

u 

75-68 

18-77 

501 

22. 

u 

75-75 

1808 

6-75 

2:i. 

ZLunwald 

75-98 

18-51 

6-Oi 

24. 

(( 

76-13 

1849 

5M0 

25. 

Stolberg 

76-57 

18  98 

4-90 

26. 

Limoges 

(i)  "6-20 

19-19 

4-48 

27. 

Ilarzcgerode 

7143 

75  56 

20-17 

3-64 

28. 

7-23 

75-90 

19  25 

4-SO 

29. 

Monto  Video 

7-5— • 

1-513 

76-02 

19-21 

4-75 

2n. 

Nertschiusk 

7-5 

75-64 

1955 

4-81 

31. 

Harz,  Glasebach 

76-04 

19-61 

4-98 

;i2. 

"      Pfafrenberg 

76-21 

18  54 

5-23 

33. 

"      Meineberg 

76-25 

20-27 

3-96 

34. 

Flowe  M.,  N.  C. 

7-496 

75-79 

19-80 

5-35 

35. 

Cumberland 

74-67 

17-59 

5-64 

;a 


=99-99  Kcrndt. 

0-22=99-68  Bernoiiilll 

,  ('b  0-31=99  89  Beraouilli 

,  Ob  0-52  =  100-03  Beraouill- 

=99-72  Beniouilli. 

0-70=  1 00-95  Petzold. 

,  Mg0-8o=l()O-67  Ebeba. 

=99-27  Rammelsberg. 

=99-95  Kerndt. 

=99-98  Kerndt. 

=100-00  Kerndt. 

,  Mg  <r.=  100-92  Sch. 

"  0-8rt=  100-74  Sch. 

"015=100  91  Sch. 

0-3-2,  Sn  <r.=  101-26  Genth. 

,  Si  210=  100  Berzelius. 

Vauquelin  gives  for  the  composition  of  a  wolfram  from  the  Department  of  Haute  Vienne,  W 
73-6i»^  Pe  1446.  Mn  11*95  =  100  (Ann.  Ch.  Phys.,  xxr.  261);  and  Richardson  found  for  one  from 
Bohemia,  W  7360,  ^e  11-20,  Mn  15-75  =  10o-55  (Thorn.  Min.,  i.  487).  The  former  analysis  cor- 
responds nearly  to  the  ratio  5  :  4  for  the  two  tungstates ;  and  the  latter  to  3  :  4  nearly. 

lloppe-Seyler  (Ann.  Ch.  Pharra.,  cxl.  247)  found  mdium  in  two  specimens  of  wolfram ;  cm 
contained  0*^28  p.  c. 

The  metal  tungsten  was  first  recognized  in  this  mineral  by  the  brothers  J.  Joseph  and  P 
d'Elhuyar,  in  17 85  (Ch.  Anal,  of  Wolfram,  etc.,  translated  from  the  Spanish  by  Ch.  Culleu,  Loudon 
1755,  a  work  of  which  a  German  translation  by  Gren  was  published  at  Halle  in  1786).  They 
obtained  from  the  Ziunwald  mineral  Tungstic  acid  66-0,  oxyd  of  manganese  22-0,  of  iron  18-6= 
100-5. 

Pyr.,  etc. — B.B.  fuses  easily  (P. =2-5— 3)  to  a  globule,  which  has  a  crystalline  surface  and  is 
magnetic.  With  salt  of  phosphorus  gives  a  clear  reddish-yellow  glass  while  hot,  which  is  palei 
on  cooUng ;  in  R.F.  becomes  dark  red ;  on  charcoal  with  tin,  if  not  too  saturated,  the  bead  assumes 
on  cooling  a  green  color,  which  continued  treatment  in  R.F.  changes  to  reddish-yellow.  With 
soda  and  nitre  on  platinum  foil  fuses  to  a  bhiish-green  manganate.  Decomposed  by  aqua  regla 
with  separation  of  tungstic  acid  as  a  yellow  powder,  which,  when  treated  B.B.,  reacts  as  under 
tungstito  ;p.  186).  Wolfram  is  sufficiently  decomposed  by  concentrated  sulphuric  acid,  or  even 
muriatic  acid,  to  give  a  colorless  solution,  which,  treated  with  metallic  zinc,  becomes  intensely 
blue,  but  soon  bleaches  on  dilution. 

Obs. — Wolfram  is  often  associatod  with  tin  ores ;  also  in  quartz,  with  native  bismuth,  tungstate 
of  lime,  pyrite,  galenite,  blende,  etc.  It  occurs  at  Cornwall,  much  to  the  detriment  of  the  tin  ores. 
Found  in  tine  crystals  at  Schlackenwald,  Schneeberg,  Greyer,  Freiberg,  Alteuberg,  Ehrenfriedersdorf, 
Zinnwald,  and  Nertschinsk,  and  other  plaoes  mentioned  above;  at  Chanteloup,  near  Limoges,  in 
France;  near  Redruth  and  elsewhere  in  Cornwall;  in  Cumberland  (the  ratio  2  :  8  at  Lochfells, 
that  of  4  :  I  at  Godolphin's  Ball) ;  on  the  Island  of  Rona,  one  of  the  Hebrides ;  in  the  auriferous 
sand  of  the  Wick  low  rivers,  Ireland,  with  tin.  Also  in  S.  America,  at  Oruro  in  Bolivia.  The 
crystals  of  Zinnwald  are  remarkable  as  hemitropes. 

In  the  U.  States  it  occurs  at  Lane's  mine,  Monroe,  Conn.,  in  quartz,  associated  with  native  bis- 
muth and  the  other  minerals  above  mentioned,  often  psoudomorphous  after  tungstate  of  lime ;  in 
small  quantities  at  Trumbull,  Conn.,  at  the  topaz  vein;  massive  and  in  crystals  on  Camdagofarm, 
near  Blue  Hill  Bay,  Me. ;  at  the  Flowe  mine,  Mecklenburg  Co.,  N.  C,  with  scheehte,  crystals 
with  planes  /,  i-i,  ^-i,  l-I;  in  Missouri,  near  Mine  la  Molte,  and  in  St.  Francis  Co.,  ij  m.  from 
St.  Francis  River ;  in  a  gneiss  boulder  on  the  W.  shore  of  Chief  Island,  L.  Couchiching,  Canada 
West ;  at  Mammoth  mining  district,  Nevada 

This  species  is  shown  to  be  isomorphous  with  oolumbite  by  G.  Bo<te  (Pogg.,  Ixiv.  171).  Des- 
cloizcaux  found  in  the  angles  of  wolfram  some  evidence  that  the  crystals  were  monoclinia  But 
(t.  Rose  shows  from  the  twins  that  the  form  is  orthorhombic  and  not  oblique. 

Alt. — Wolfram  occurs  altered  to  scheelite  by  a  substitution  of  lime  for  iron. 


611.  HUBNERTTi:.    K  RioUe,  Reese  River  (CaL)  Reveille,  1865;  H.  Credner^  in  B.  H.  Ztg., 

xxiv.  370,  1865. 

Orthorhombic.    /a/=105°.     Cleavage:  i-i  very  perfect.     Common] j 
in  columnar  masses  or  foliated. 


OW  OXYGEX    COMPOUNDS. 

II,=:4'5.  Q.  =  7'14,  Creith.  Lustre  adainantiue  on  face  of  deavs^; 
clsdwhere  greasy.  Color  brown isli-red  to  bi-owiiieh-black.  Streak  yellow 
ulilirown.     Opaque,     Fracture  uneven. 

Oomp. — fta  W=Toii(tstic  add  Til*",  protoijd  of  mauganwe  23'4=  lOO,  Annlysea  :  1,  Riou* 
t  Huliuur[l.  c);  S,  C.  3.  Bodmnn  (priv.  caatrib.) : 


613.  FEILBERrrE.    FurbtriC  S.  L.  T.  Liebe,  Jahcb.  Mia.  1863,  641,  uttributiug  tlie  name  to 
Sreitliaupt. 

Massive,  granular,  with  some  iinperlect  planes  of  crystallization.  Cleav- 
age :  i-t  very  distinct. 

H.=4— 4-  G.=6-801,  Breith. ;  7-100,  Raium.  Lustre  imperfectly 
vifreous,  a  little  snbmetallic-adainantine.  Color  black.  Streak  brownioL- 
black  to  blackish-brown.     Opayue. 

Oomp,~TuugBtate  of  Iron  with  a  little  mangnDCHs;  O.  ratio  for  fi.  W=l  :  S'U  to  I  :  3-33,  ot 
neaiij  1  :  2j  (iustead  of  1  :  3,  a^  tu  woltVum);  ^iviDR  the  fonaula  &'  W,  with  ta  :  lin=S  :  L 
Anflljsca :  1,  Uobe  \}.  a.) ;  i-i,  Bammetaberg  (J,  pr.  Cli.,  idL  2113] ;  "■ 


■7S,  Si  117=9e-90IJeb6. 


I 


a.       "  "  fi9-83  26-68  3-OB  =a9-60  lUmm. 

3.       "  "  7iJ  65  2697     217 1-62  =  100  Ramm. 

*.      "  "         69-88    0-16    •iS-ii    3-uO     l-t;2=100  Ranira. 

Pyr.,  etc. — B.B.  on  charcoal  fuses  cusil;  to  b  magnetic  globule. 

Obi. — Ocoura  in  tbo  Sierra  Almagrcra  in  aoutbeni  Spuiu,  in  argillaceous  scliist,  with  quartz. 

Named  aflet  E.  Ferbor  of  Gura. 

613.  MEaABASITB.    Megabesit  Bnilh.,  B.  H.  Ztg.,  xi.  1B9,  lBu2.     Blumit  K.  L.   T.  Lube, 
Jahrb.  Uin.  1863,  652,  atlributing  iiaiue  to  Brellliaupt 

Oi-tliorhombie,  with  tlie  angles  of  wolfram,  Blum.  Cleavage :  i-i  dis- 
tinct ;  /in  traces,     Oecnre  in  tine  needles. 

lI.=3-5-4.  G,=G-45,  fr.  Schlaekeiiwald,  Ramm. ;  6967,  ib.,  Breith. ; 
6-96!),  fr.  Sadisdorf,  id, ;  6-939,  fr.  Morococha,  id.  Lustre  vitreous,  a  little 
adamantine.  Color  brownish-red,  clove-brown  to  yellowish-brown,  with 
a  reddisli-bi-owii  to  hyaciiitli-red  tran&lucency.  Streak  pale  yellowish- 
brown  to  ochre-yellow. 

Oomp, — Tungatato  of  manguneae  with  a  little  iron;  O.  ratio  for  ^  W=l :  2^,  as  in  lerberite; 
fonimla  iV  W',  with  Pe:  ,llla  =  l  ;  4, 

Bammelsberg  givca  the  0.  ratio  1:3;  but  his  auaL  3,  wliich  he  says  waa  made  on  tho  purest 
material,  nuatuina  I  :  2^. 

Autlfsee  :  1-3,  BammelBberg;  (3d  SuppL,  127,  Mia.  1^.,  309): 


TUNOSTATES, 


MOLYBDATES,   VANADATES. 
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1.  Schlackcnwald      [67-05]  G  72 

71-71     719 


s. 


71-5       5-4 


Mn       Ca       Si       Xl      P,F    ign. 

19-73     3-02     1-08     l-Ol     0-«l     0-78  =  l(K). 
21-10      =100. 


Pyr.,  etc. — Same  as  for  wolframite. 

Obs.— Ocjcurs  at  Schlackenwald,  where  it  is  sometimes  altered,  as  shown  by  Blum,  to  litha 
marge ;  also  at  Sadisdorf ;  at  Morococha,  Peru. 

614.  SCHIiXSLITI].  Tennspat,  Lapides  stannlferi  spathacei  "lik  en  huit  spat"  (fr.  BohemiaX 
Wall.,  Min.,  303,  1747.  Not  Tungsten  von  Bastnaes  [=.Cerite]  OronsL,  Ak.  II.  Stockh.,  1751, 
Miu.,  183,  1738.  Stannum  spathosum  subdiaphanum  album  Linn.^  Syst,  1768.  Tungsten  (  = 
TuNOOTic  Acid  and  Lime)  SckeeUy  Ak.  IL  Stockh.,  1781.  Schwerstein  TTem.,  Bergm.  J., 
386,  1789;  KarsL,  Tab.,  20,  1791.  S(»heelerz  KarsL,  Tab.,  56,  1800,  74,  1808.  Tungstate  of 
Lime.  Scheelin  calcaire  //.,  Tr.,  iv.  1801.  Scheelspath  Breith.^  Char.,  23,  1820.  Scheelit  Leonh.^ 
Handb.,  604,  1821. 

Tetragonal;   hemihedral.     (9  A  l-i  =  123°    3';   a  =  VbZm.     Observed 
planes :  0 ;  vertical  /,  i-i,  but  not  common ;   pyra- 
inid?i,  I,  i,  1,  |-i,  i-i,  1-i,  3-3,  1-2 ;  hemihedral  in 
the  planes  3-3  and  1-2. 
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0  A  1  =  114°  44' 

0  A  3-3=101  38 
Oh  1-2=120  21 

1  A  1,  pvr.,=100  4 
1  A  1,  bas.,=130  33 


l-iAl.^,  pyr.,=107°  18' 
1-iAl-i,  bas.,=113  54 

1  A  l-i=140  2 
1-2  A  1  =  156  59 
3-3  A  1  =  151  16 


Schlackenwald. 


Cleavage :  1  most  distinct,  1-i  interrupted,  0  traces. 
Twins  :  composition-face  /;  also  i-i.  Crystals  usually 
octahedral  in  form,  resembling  f.  496.  Also  reniform 
with  columnar  structure ;  and  massive  granular. 

H.=4-5— 5.     G.  =  5-9— 6-076.     Lustre  vitreous,  in- 
clining to  adamantine.    Color  white,  yellowish-w^hite, 
pale  yellow,  brownish,  greenish,  reddish ;  sometimes 
almost  orange-yellow.      Streak  white.     Transparent — translucent.     Frac- 
ture uneven,     brittle. 

Oomp.— Oa  W=Lime  194,  tungstic  add  80-6=100. 

Analyses :  1,  Klaproth  (Beitr.,  iii.  44) ;  2,  Berzelius  (Af h.  i  Fys.,  Iv.  805) ;  3,  4,  Brandos  k 
Bucliolz  (Schweig.  J.,  xx.  285);  5,  Himmelbach  (ZS.  G.,  xv.  6«)7);  6,  Bemouilli  (Pogg.,  cxl  607); 
7,  C'houbino  (Ann.  d.  M.  Russ.,  317,  1841);  8,  Rammelsberg  (Pogg.,  Ixxviii.  514);  9,  Bowen  (Am. 
J.  Sci.,  V.  118);  10,  F.  A.  Genth  (Am.  J.  ScL,  IL  xxviiu  252);  11,  Domejko  (Ann.  d.  M.,  IV.  iil 
15);  12,  Dolosse  (Bull.  G.  Soc,  IL  x.  17): 

Pe 

1-25,  Mn  0-75=97-45  Klaproth. 

=99-82  Berzelius. 

=99-06  Brandes  A  Bucholz. 

1  -50,  Qa  and  *1 1  -1  =98*64  Brandes  A  B. 
<r.,  '^\  Mg  tr,,  ign.  050  Himmelbach. 

=09-95  Bemouilli. 

.  Mg  0  05=97-94  Ch.     G.=6071. 

=lu0-20  Rammelsberg.    G.=C08 

1-03,  35tn  0-3 1  =99-29  Bowen. 
018,  Sn  0-13,  Cu  0-08 =99-22  Genth, 
— ,  Ou  3-30=97-85  Domeyka 
=99-75  Delesse. 


w 

Ca 

Si 

1. 

Cornwall 

75-25 

18-70 

1-50 

2. 

W^estmannland,  Sweden 

80-42 

19-40 

3. 

Schlackenwald 

78-00 

19  06 

2-00 

4. 

Zinnwald 

76-50 

10-60 

2-94 

5 

Ricsengebirge 

8010* 

19-30 

rt. 

TTaversella 

80-70 

19-25 

— .. 

7. 

Katherinenburg 

78-41 

18-88 

y. 

Neudorf 

78-64 

21-56 

1». 

Monroe,  Ct. 

76-J5 

19-36 

2-64 

10. 

Bangle  M.,  N.  C. 

79-52 

19-31 

11. 

Llamuco,  Chili 

76-75 

18-05 

0-76 

12. 

Framont 

80-35 

19-40 



*  Traetof  sUioa. 

808  OXYGEN    COMItllTiTIS. 

The  btoUvire  Elbiij«rt  obUloed  (we  for  fef.  ou'ier  Wolfrui)  W  (18,  Ca  SSTE 

Pyr.,  •tc— B.B.  In  ih^  foroipa  fuses  at  6  tn  a  seiui-trang parent  glass.  Woluble  with  borax  tc 
&  IranBpartut  gliiiw,  which  attervard  becorni-a  opaque  and  cryiitallino.  With  salt  uf  phoaphonu 
fonna  a  t-luss,  cnlarlre?  in  duUt  Hame,  in  inQtr  greeii  wl)en  liot,  and  Quo  blue  cold ;  voriclics  oon- 
taining  iron  rci|uir«  to  be  inal^d  oli  cliircoal  with  tin  b«rorc  llie  bine  oolor  appears.  In  muruatn 
or  nitric  acid  dvooinposed,  leaving  ■  jellow  powder  soluble  in  ammonia. 

Oba. — I'ungstale  o[  Ume  is  nsnati]'  aemtciBted  with  cryBtsUino  rocks,  end  iil  ooannonlf  found  in 
coniHwtiou  with  tin  ore,  lopai,  fluorite.  apatite,  molybdenite,  or  woirram,  in  quarts. 

Oopura  Bt  8ohiiickcnw»Id  and  Zioownld  in  Bohenain;  in  the  HiBBeni^ebirge ;  In  line  ajataia  it 
CaUbeck  Fell,  near  Keswick,  with  apatite,  moiybdeuite.  and  wolftam.  Also  ai  SchoUB^d^n  io 
SalEberg;  Neudorf  in  the  Ilari;  Khreofricdi-'rHiDrr  in  Saxony:  Piiaing  in  Hungary;  TrarerfcOa 
ill  PIcdiiKmL  in  flue  cryatelE,  aometiaie.A  (rauapHrent;  Dalccarlla  and  13ilsberg  in  Sim-dun;  Fra- 
mouC  in  the  Vosgea,  with  pyrtte  in  piilighed  ct7>ita1s,  giriug  Deleasc  for  Ibe  angles  or  ootnliedioD 
],  100'  S'  and  iMi'  :<r,  G.^^H-Ofi;  at  the  copper  minus  ol  Llamum,  near  Ohnapa  in  Cbili,  of  a 
reddish-gray  color,  mixed  with  green,  due  (o  chryaocollu. 

In  the  United  Bcates.  crystallized  and  ninRaive  b>  Lane's  Mine,  Monroe,  and  at  Huntington, 
Conn.,  with  wolOam,  pyriie.  rulile,  and  native  biamutb,  in  quarti;  at  Cheeterfield,  Uass..  to 
ftlbite,  with  lourmatme;  in  tlie  Mamniotb  mining  district,  Nevada;  at  Bangle  mine,  in  Cabattaa 
Co..  S.  C  ;  and  l^lowe  mine,  Meckieoburg  Co.,  Bome  cryslala  at  the  latter  locality  having  a  nuclena 
of  wolfram. 

TuQgstic  acM  wna  diBCPvetvd  in  this  itpecie*  by  the  Swediah  themiat  S:>heele,  iu  I7BI.  Til* 
vord  lani/tlcOi  Ural  usml  iiy  GrauatedC.  ia  Swedish  for  Ivm'Ti  sli/ae, 

AlL — Occura  aliertKl  to  woltt'ani,  a  tungstale  ol  iron  nnd  manganeae,  by  the  action  of  a  solution 
of  bicarbonate  of  iron  and  manganese,  nr  perhaps  mainly  through  snlphsle  o(  iron  BriBiug  rroni 
Uie  decomposition  ofpyritt:.    Also  to  kaolioite  (at  ElironnieduradorfJ. 

616.  CnPROSOHEBLITZt.    J.  D.  Whit^jfy.  Pra<--  (^'  Acad..  iiL  !8T.  1  SOtl. 

CpysUUiiie-granular.     Cleavage  distinct  in  unc  direction. 
H.=4'5— 5.     LuBtre  higliiv  Titreotia,     Cutiii-  pietmjliio-green,  piii^ing  to 
t^Iive-  and  leek-gi*een.     Streak  light  greeiiieli-gray. 

Oomp.— 0.  ratio  tbr  It,  W=l  :  Sj  Cu  W  +  sCt  W^Inngstic Mid  78*13,  o^of  copfX!r  8-9». 
lime  llvj=liM(.     Analysis:  Whitney  (L  a}l 

W  19-69         f  u  en  fe  OSl  fa  10-95  0  |-40=B9-12. 

PyiT  etc. — In  the  closed  tulie  blackens,  and  gives  olT  water.  B.B.  fuses  on  the  edges  to  a 
black  glass,  and  colors  the  Rnttie  an  intense  green.  On  charcoal  blackens,  fuses  n'ith  a  little 
intumescence,  forming  linally  a  alag  eontnitiing  nttiiute  particles  of  metallic  copper.  With  fluxes 
gives  tu:i({Btic  acid  and  copper  reactions.  ■Easily  soluble  in  muriatic  acid,  tutigatic  acid  being 
separated 

Oba — Occurs  in  the  vicinity  of  La  Paz,  Lower  California,  in  a  red  metaraorphic  rock,  ayaoeiated 
with  black  t'lurmaline. 

Douioyko  bus  analyzed  a  mineral  from  Chili  containing  3'3  p.  c,  of  oiyd  of  copper.  See  under 
SciiEF.tJTE,  auaL  II. 

616.  STOI2ITXI.  Scheel-Bleispath  BrHih.,  Char,,  11,  1820.  TungstaU 
Wolfmitibleierz,  Scheelsaurea  Blei,  Genu.'  Scheelitine  Bead.,  Tr.,  iL  Gi 
nandb.,  fiOl,  1815. 

Teti-aKonid.  0  Al-i=l22°  33';  rt=l-567.  Usual  forma  octahedral. 
Observed  planes;  /,  1,  i,  2,  1-i;  sometimes  liemilieth'al. 

0  A  ^=139°  4'       1  A  1,  ^-^,=99"  -14'       1-i  A  U,  pyr.,=106''  50' 
Oa1  =  1U17       1  Al,  bas.,=  I31  25        1-i  A  W,  l»as.,=lU  54 
0  A  2  =  102  42       2  A  2,  ityr.,=02  46  2  A  2,  baa.,=154  36 

Crystals  often  indistinctly  aggregated.     Clea\-age :    0  imperfect ;    1  still 

IlKH-e  BO. 

li.=2'75— 3.     G-.=7'87— 8'13.    Lustre  resinous,  subadamantine.    Color 
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jxreen,  yellowish-gray,  brown,  and  red.     Streak  nneolored.     Faintly  trans- 
hicent. 

Comp. — l*b  W— Tungstic  acid  61,  oxyd  of  lead  49=100.  Analyses:  1,  Lampadius  (Schw.  J^ 
xxxi.  254);  3,  Kerndt  (J.  pr.  CL,  xlil  llrt): 

W  l»b  Ca        te,  Mn 

1.  Zinnwald  51'75  48-25  =100  Lampadius. 

2.  *'  (I)  51-736        45-993         1-397         0471  Kerndt. 

Pyr.,  etc. — B.B.  decrepitates  and  fuses  at  2  to  a  crystalline,  lustrous,  metallic  pearl  With 
soda  on  charcoal  yields  metallic  lead.  With  salt  of  phosphorus  gives  in  O.F.  a  colorless  glass, 
which  in  R.F.  becomes  blue  on  qpoling.  Decomposed  by  nitric  acid,  leaving  a  yellow  residue  of 
tunjrstic  acid. 

Obs. — Stolzite  occurs  at  Zinnwald  in  Bohemia,  with  quartz  and  mica ;  at  Blciberg  lU  Curinthia, 
with  molybdate  of  lead;  in  Chili,  province  of  Coquimbo;  at  Southampton,  Mass. 

Tliis  cpocies  was  tirst  made  known,  according  to  Breithaupt,  by  Dr.  Stolz,  of  Teplitz, 

617.  WULFENTTZl.  Plumbum  spatosum  flavo-rubnim,  ex  Annaberg  Austr.  v.  Bom^ 
Lithoph,  i.  90,  1772.  Kiirntherischer  Bleispath  v.  Jacquin^  Miscell.  Austr,  ii.  1781,  Vienna; 
WiJfeii,  Abhandl.  K.  Bleisp.,  Wien,  1785,  fol.  Plomb  jaune  de  Lisle,  iii.  387,  1783.  Gelbbleierz 
Trent.,  Bcrgm.  J.,  384,  1789.  Yellow  Lead-spar,  Molybdeuated  Lead  Ore,  Kirwan,  iL  212,  1796. 
Plomb  molybdate  H.,  iii  353,  1801.  Molybdato  of  Lead.  Molybdanbleispath,  Bleimolybdat, 
Gtrm.    Melinose  Bsud,  ii.  664,  1832.    Wulfenit  Haid.,  Handb.,  504,  1841. 

Tetra<2:onal.  Sometimes  hemihedral.  O  A  l-i=122°  26';  a=Vbl4:. 
Observed  planes :  0 ;  square  prismjitic,  /,  i-i ;  octagonal  prismatic,  i-3, 
t-|,  /-4,  i-^ ;  octahedral,  ^,  f ,  |,  1,  | ;  ^  -i,  J-i,  |-i,  1-i,  f-i.  In  modified 
square  tables  and  octahedrons. 


0  A  1  =  114°  12'  1  A  1,  bas.,=13r  35' 

1  A  1,  pyr.,=99  40    1-i  A  1-i,  pyr.,=106  44 


fi  A  ft,  bas.,=92°  43' 
i-iAi-i,  ba8.,=76  23 


497 


498 


--1 . 


Phentxville. 


499 


ii 


ii 


Phenixville. 


Cleavage :  1  very  smooth ;  0  and  ^  much  less  distinct. 
ma^isivc,  coarse  or  fine,  firmly  cohesive.   Often  hemi- 
hedral in  tlie  octagonal  prisms,  producing  thus  tables 
like  f.  500,  and  octahedral  forms  having  the  pris- 
matic planes  similarly  oblique. 

H.  =  2-75— 3.  G.=6-03— 7-01.  Lustre  resinous  or 
adamantine.  Color  wax-yellow,  passing  into  orange- 
yellow  ;  also  siskin-  and  olive-green,  yellowish-gray, 
grayish-wliite,  brown;   also  orange   to  bright  red. 


Also  granularly 

500 


Pndbram. 
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Streak  white,     Subtransparent — subtranslucent.     Fracture  subconchoidal 
Brittlo. 

Var. — 1.  Ordinary.  Color  yellow.  2.  Vanadtfterowt,  Color  orange  to  bright  red,  a  varietj 
occurring  at  Plionixrille,  Pa. 

Dauber  found  for  the  angle  1  A  1,  In  crystals  from  Bleiberg,  131°  45' ;  fr.  Berggieshubel,  IBT  47"; 
ft".  Phenixville,  131°  50';  fr.  Zinnwald,  13P  67';  and  v.  Zepharovich,  for  crystals  fr.  Prribram, 
131*  43'  38".  The  last  corresponds  to  114**  8'  for  0  A  1.  Desdoii^aux  found  for  O  A  1  on  AnU 
oquia  crystal8=114"  20',  and  1  A  1  =  131**  40'. 

Comp.-  l*bi3:o=Molybdic  acid  38-5,  oxyd  of  lead  61-5=100.  Analyses:  1,  Gobel  (Schw.  J. 
XXX vii.  71);  2,  MeDing  (Rammelsberg  1st  SuppL,  59);  3,  4,  Parry  and  J.  Brown  (Proc.  Phfl.  See 
Glasgow,  April,  1847);  5,  C.  Bcrgemunn  (Pogg.,  Ixxx.  4C0);  6,  7,  J.  L.  Smith  (Aul  J.  ScL,  IL  zx 
245): 


Mo 

l»b 

1. 

Carmthia 

40-5 

590=99-5  GobeL 

2. 

tt 

40-29 

61-90=102-19  MeUing. 

8. 

II 

39-30 

60-35=99-65  Parry. 

4. 

(t 

89-19 

6(1-23 =99-42  Brown. 

6. 

Zacatecas 

37-65 

62-35=100  Bergemann. 

6. 

Phenixville, 

yellow 

«8-68 

60-48=99-16  Smith.     G.=6-96. 

7. 

it 

red 

37-47 

60-30,  ?  1-28=99-05  Smith. 

A  molybdate  of  load  from  Pamplona,  S.  A.,  aflTorded  Boussingault  (Ann.  Ch.  Phys.,  xlv.  326) 
l»b  73-8,  Mo  10-0,  C  2-9,  HG  1-3,  P  1-3,  Cr  1*2,  Pe  1-7,  *1  2*2,  quartz  8-7=98-1.  He  oonsiden 
it  a  basic  salt,  with  the  formula  ^b'  Mo.  Klaproth,  who  made  the  first  complete  analysis,  obtained 
fio  84-25,  l*b  64*02  (Beitr.,  ii.  276).  A  crystallized  wulfenite  from  Chili  gave  Domeyko  (Ann.  d. 
M.,  IV.  iii.  15)  Mo  46-12,  l»b  47-00,  Ca.0-88;  corresponding  to  2l>bMo  +  CaSo.  The  red  odor 
of  the  Phenixville  mineral  was  shown  to  be  due  to  vanadic  acid  by  Smitb.  The  massive  wulfenite 
of  Garmisch  is  a  mixture  of  the  mineral  with  quartz,  carbonate  of  lead,  etc.  (Wittstein  in  Yiertet 
johrsschr.  pr.  Pharm.,  vii.  70). 

Pyr.,  etc. — B.B.  decrepitates  and  fuses  below  2 ;  with  borax  in  O.F.  gives  a  colorless  g^asa,  io 
R.F.  it  becomes  opaque  black  or  dirty  green  with  black  fiocks.  With  s»li  of  phosphorus  in  OJ?. 
gives  a  yellowish-green  glass,  which  in  R.F.  becomes  dark  green.  With  soda  on  charcoal  yields 
metallic  lead.  Decomposed  on  evaporation  with  muriatic  acid,  with  the  formation  of  chlorid  of 
lead  and  mol}  bdic  acid  ;  on  moistening  the  residue  with  water  and  adding  metaUic  zinc,  it  gives 
an  intense  blue  cf)lor,  which  does  not  fade  on  dilution  of  the  liquid. 

Obs. — This  species  occurs  in  veins  with  other  ores  of  lead.  Found  first  at  Bleiberg,  Schwar- 
zenbach,  and  Wiudisch-Kappel,  in  Carinthia;  also  at  Ruskitza  in  Austria;  at  Retzbanya  and 
Szaska  in  Hungary;  at  Przibram;  at  Moldawa  in  the  Bannat,  where  its  crystals  are  red.  and 
have  considerable  reseniblanoe  to  chromate  of  lead ;  in  the  Eirghis  Steppes  in  Russia ;  at  Anni^ 
berg,  Schneeberg,  and  Johanngeorgenstadt  in  Saxony;  at  Badenweiler  in  Baden;  sparingly  at 
Chalanches,  Dept.  of  I  sere,  iu  France;  in  the  gold  sands  of  Rio  Chico  in  Antioquia,  Columbia, 
S.  A. ;  in  Ijackentyre,  Kirkcudbrightshire,  Scotland. 

It  is  found  in  small  quantities  at  the  Southampton  lead  mine,  Mass. ;  in  fine  yellow  and  reddish 
orange  to  red  crystals  (fig  499,  and  also  in  thin  tables)  at  Wheatley's  mine,  near  Phenixville,  Fa.: 
at  the  Comstock  lode  in  Nevada ;  at  Empire  mine,  Inyo  Co.,  Cal. ;  in  the  Weaver  dist.,  Arizona. 

For  recent  papers  on  cryst  see  Dauber,  Pogg.,  cvii.  267;  Desd.,  Ann.  Ch.  Phys.,  IIL  IL  448; 
V.  2epharovich,  Ber.  Ak.  Wien,  liv.  278,  1806;  J.  L.  Smith,  Am.  J.  Sci.,  II.  xx.  245. 

618.  PATER AITE.    Paterait  Haid,,  C.  v.  Hauer,  Jahrb.  G.  Reichs.,  vii  196,  1866,  xiv.  303. 

Amorphous.    Color  black. 

Composition  Co  Mo.    Analysis  by  Laube  (1.  a,  xtv.  303) : 

Mo  30-0    Bi20    Fe  16-6    Co  27-0    fi:  8-6     S  12-0,  insoL  3*8=100. 

The  first  examination  of  this  mineral  was  by  Patera,  and  was  only  qualitative.  He  fomid 
molybdic  acid,  silica,  bismuth,  iron,  cobalt,  and  sulphur.  Jokely  states  (Jahrb.  G.  Reichs.,  viii.  35) 
that  it  consists  principally  of  vanadic  and  molybdic  acids  and  cobalt.  Laube's  analysis  confirms 
Patera's  result.  The  mineral  li  so  intimately  mixed  with  pyrite  and  bismuthinite  that,  even  with 
the  greatest  care,  it  could  not  be  completely  separated.  Subtracting  the  bismuth,  iron,  and  sul- 
phur in  the  above  analysis,  molybdate  of  cobalt  remains,  which,  according  to  Laube,  is  the  true 
mine    ' 
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B.B.  in  the  closed  tube  gives  water,  a  sublimate  of  molybdic  acid,  and  vapors  of  sulphurous 
ncid.  On  charcoal  melts  easily  to  a  black  bead,  giving  a  white  coating.  With  borax,  bead  green 
when  hot  (iron),  blue  when  cold  (cobalt).     Easily  soluble  in  acids. 

Discovered  by  Vogl,  in  the  Elias  mine,  Johchirasthal,  with  uranium  ores. 

Named  from  A^  Patera,  who  first  examined  it. 


619.  DECHBNiTjJ.  C.  Bergemann,  ^ogg.,  Ixzx.  393,  1850.  Arseoxen  v.  Koh,,  J.  pr.  Ch.,  I. 
496,  1850.  Eusynchit  Fischer  &  Nessltr,  Ber.  Ges.  Freiburg,  1854,  Jahrb.  Min.  1856,  670. 
?  Rhombischer  Vanadit  Zippe^  Ber.  Ak.  Wien,  xliv.  1861  (see  under  Desoloizttb). 

ilassive,  botryoidal,  nodular,  stalactitic  ;  sometimes  traces  of  a  columnar 
structure. 

II.=8— i.  G.=5*6— 5*81.  Lustre  of  fresh  fracture  screasv.  Color  fine 
deep  red  to  yellowish-red  and  brownish-red ;  also  leather-3'ellow.  Streak 
orange-yellow  to  ochre-  and  pale  yellow. 

Var. — The  original  ilechenite  was  from  Dahn,  near  Nieder  Schlettenbach,  in  the  Lauter  Valley, 
Rhenish  Bavaria,  and  was  dull  red  to  yellowish-red  in  color,  botryoidal  in  surface,  with  G.=5'81. 
Arimxtne  is  from  the  same  locality,  and  is  like  dechenite  in  all  its  characters,  except,  accord- 
ing to  Bergemanu,  a  duller  reddisli-brown  color,  which,  however,  is  not  distinctive. 

The  Eu.s^fjfirhite  is  from  Ereiburg  in  Brisgau,  yellowish-red  to  leather-yellow  in  color,  with  0.= 
6*59(5,  Ramm  ,  and  H.  =3*5;  it  oc?ur3  in  nodular  and  stalactitic  forms. 

Comp.— l*b  V,  or  vanadate  of  hjad,  according  to  the  older  analyses ;  but  probably  in  all  cases 
vanadate  of  lead  and  zinc,  with  the  formula  (Pb,  Zn)  V, 

Analyses:  l-;i,  0.  Bergemann  (L  a);  4,  id.  (Jahrb.  Min.  1857,  897);  5,  v.  Kobell(Lc.);  6, 
Fischer  &  Nessler  (I-  c.);  7,  8,  0.  Czuduowicz  (Pogg.,  cxx.  17);  9,  Ramm.  (J.  pr.  Ch.,  xci.  418): 


3. 
4. 
6. 
6. 
7. 
8. 
9. 


1.  Dahn,  Dechenite,  red 

"  •*        ywh. 

"      ArcBOxene 

u  u 


Freiburg,  Eitsynchite 


a 


i( 


i( 


u 
u 
n 


V 

4716 
46-10 
49-27 
16-81 

22-60 
23-55 
19-17 
24-2-2 


Ph 

52-92 
63-72 
50-57 
52-55 

48-7 

56-47 
53-91 
57-d6 


Zn 


.=  100-08  Bergemann. 
.=99-82  Bergemann. 
.=99  84  Bergemann. 


18-11,  la  10-52,  Xl,Fe  1-84,  P<r.=99-83  Berg. 
16-32  KobelL 

,  Si  0-94,  V  20-49=99-82  P.  &  N. 

16-78,  Si  3-20,  P  <r.  =  100  Czudn. 
21-41,  §i  5-51,  P  ir.  =  ]00  Czudn. 
15-80,  Cu  0-68,  P  114,  Is  0-50=100  Ramm. 


The  fact  that  both  dechenite  and  eusynchite  contain  a  considerable  amount  of  oxyd  of  zmc  was 
shown  by  G.  J.  Brush  in  1857  (Am.  J.  ScL,  II.  xxiv.  116),  and  the  identity  of  eusynchite  and 
araioxone  with  dechenite  suggested.  Fischer  &  Nessler's  method  of  determining  the  vanadic  acid 
was  incorrect  (Czudnowicz). 

Pyr.,  etc. — B.B.  fuses  easily  without  decrepitation  to  a  yellow  glass.  On  charcoal  in  R.F. 
gives  lea(i  jrlobules  and  a  white  coating,  which,  treated  with  cobalt  solution,  becomes  green  (zinc). 
With  salt  of  phosphorus  and  borax  gives  an  emerald-green  bead  in  R.F.,  becoming  yellowish-greeu 
to  yellow  in  OF.  Decomposed  by  hot  muriatic  acid,  yielding  an  emerald-green  solution.  This 
treated  with  alcohol,  boiled  and  decanted  from  the  separated  chlorid  of  lead,  yields,  after  evapora- 
tion, a  solution  which,  diluted  with  water,  has  an  azure-blue  color  (v.  Kobell). 

Obs. — Occurs  with  other  ores  of  lead. 

Discovered  at  Dahn  by  Dr.  Krantz. 

Named  alter  the  German  geologist,  von  Dechen. 


620.  DESCLOIZTTE.  A.  Damour,  Ann.  Ch.  Phys.,  III.  xlL  72, 78, 1854.  Rhombischer  Vanadit 

Zippe,  Ber.  Ak.  Wien,  xliv.  I  197, 1861,  Tschermak,  ib.,  IL  157. 

Orthorhombic.      /A  7=100°  28';  Oa  l-i=143°  U' ;  a:h:  c=0-747  : 
1  :  1  2052.    Angles,  Descloizeaux : 
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i-J  A  i^=i^2°  C  1-J  A  l-a.ov.ba8e,=91'*48- 

14  A  i-\,  ton,=116  35      1-S  A  14=147  35 
1-i  A  l-S,  adj.,=12T  10       0  A  l-t=14-8  12^ 
1-S  A  l-a.uv.  l-i,=  115  10 

Cleavage  none.    Plane  1-a  brigliteat,  1-i.  nndiilated , 
i-^  vertically  striated. 

Ii.=3-5. "  G.=5-S39.  Lustre  bright.  Color 
blat'k  to  olive-brown  ;  eznalleat  crystals  olive-fjreen, 
with  a  chatoyant  bronze  lustre;  by  tran&initteii 
jht  brown  inclining  to  i-ed  ;  on  asnrlace  of  frnctnrc, 
colors  zuneii  with  straw-yellow,  reddisb-brawii,  and  black  ;  nearly  clear  al 
middle  and  darkest  at  extremities  of  cryBtals, 

Oomp.— J>b'V=Yan3d>caeid  293,  oijd  or  lend  T0'1  =  100.    Anel^ecg:  Domonr  (),  c):       ^_ 

V  th       Za      Cu      f«       tin      fl        CI      9iln     Scuid  ^M 

(i)22-4(l     6470     a-01     0'90     TflO     B'HB     2'20     0*32     C'lK)     B-44=98-88,  ^M 

Tbe  oiycls  of  mangimeBe,  iron,  copper,  and  z'jic  are  r^gnnlud  as  impuriljes. 

PyrT  eto. — In  the  dosed  tube  gi»es  WBWr.  B.B.  on  chorcoBl  fusDi^  and  is  pnrtianr  Tednrad 
to  ■  ([lobule  of  metallic  lead  enveloped  in  a  block  scoria.  With  bomz  i[i  R.F.  a  groeo  glBB«,  and 
wiUi  nilie  Id  O.F.  a  violet  color  due  to  maafnincse.  With  salt  of  phospliorus  In  R.F.  a  ^aes  al 
»  ohrome-gTMn  color,  whidi  is  oraDgo-yellow  iii  the  O.F.     Diasulvoi  in  oold  liUuto  oilrio  rnjid. 

Oba — Occurs  in  Bmull  crfntals,  1  lo  'i  mm.  thick,  clustered  on  a  Blliccous  Bud  t'omiginoiiB  gnogoe 
f^om  South  America,  and  U30ci«lod  with  ac^culsr  Rreen  pjronioiphite, 

Kppe'a  vanadUen.  c.)  la  rcrem^d  to  descloizite  bj  A.  Sclimur  (Po^^m  cttL  3SB,  1S6?).  The 
mioerai  occurs  Rt  E^ppel  in  Carintbia,  in  amull  clovs-brown  rb^mbic  oclahedrous,  with  0.  =  &'Si. 
TBOhermak  obtained  in  Ilia  analysis  (Ber.  Ak.  Wien,  illr.  U.  168)  \'4B-7,  tbB4-8  =  lltO  (witk  oa 
line,  eltbougb  looked  for),  and  referred  the  species  to  derbealte,  Grailidi  &  W«ss  (Pogg„  L  c) 
make  the  form  ortliorhmubic,  and  the  uoglea  1-S  A  l-E^l^i'  3B'— 125"  66',  113*  15—113'  3&, 
and  80"  8'— 91°  W.  But  A.  t^chrauf  find*  for  the  aamo  angloa  126'  — 128',  IHf*  — llal",  91'— 
B2 ',  n^rct^ing  doaclj  with  the  above  of  desi'loiiite.  Sclirauf  BiigjraHla  that  both  dcSL-lor^Tte  nnii 
vanadito  arc  dechenitc ;  and  Tschermak  (Po^  ,  civil  34!i)  that  vanadite  aud  dcchonite  are  one 
Bpeciee,  and  deerloizile  an  altered  vanadile. 

Named  afl^r  the  French  tniDeralojpat  ncacloizeauT. 

GSOA  Vanadaie  of  Lead,  from  Pheniivillc,  Pa.  A  thin  cryatalline  crust  of  a  dark  purpH 
almost  black  color,  but  dark  hyacinth-red  by  transmitted  light,  and  of  a  dark  yoUow  streak, 
occurs  covering  quartz,  ferruginou!  day.  and  wulfeuite,  at  Pheniivillc.  With  a  magtiifying  glau 
it  appears  to  consist  of  minute  lenticular  crystals.  It  could  not  be  wholly  separaled  from  tbe 
associated  wulfcnito  and  other  impurities  for  nnulyais,  and  tbe  rosnlt  obtained  is  t1ii:refor«  not 
wholly  satisfactory  J.  L.  Smith  found  (Am.  J.  Sd.,  II,  ii.  94T,  lS5a):  V  ll-7(i.  Mo  20-11,  tb 
6o01,  Hn.Sl  ii-ltil.Cu  113.  sand  2-21,  aq  ■ivi  —  ^'.<-il'.i.  Subtracting  the  lead  required  by  the  molyb- 
dic  acid  to  make  wulfentte,  it  leaves  2^-t<2  p.  c.  for  the  1 1'7U  of  vanndic  acid ;  which  is  nearer  the 
composition  of  dcBdoizilo  than  Uiat  of  dedienitc. 


631.  TANABINTTE.  Plomb  brnn,  Bmunbleioi 
Plomb  bnin  (from  Descotil's  »aa\.)  liniign.,  Min.,  i 
xiii.  455,  18^3.  Vanadinit  v.  Eob..  Grundz.,  28? 
Vanadinbleispatli,  Vauadinsaures  Blei,  Germ.    P! 


)f  Zimapan,  tarly  aulhnri,  Chromate  de 
!04.  1H07.  Vanadinbleierz  G.  Hose.  Pogg^ 
S3S.  Vanadate  of  Lead.  Tanadinspath, 
0  pardo  Dointyko. 


Hexagonal.  In  simple  hexagonal  prisms,  and  prisms  terminating  in 
planes  of  the  pyramids  1,  |,  1-2,  and  2-2  ;  1  A  1,  over  terminal  edge,  142" 
58',  t>  A  1=140°  34', /a  1  =  130°.  Usually  in  implanted  globules  or  incras- 
tat  ions, 

H.  =  2-75— 3.  G.=6-6G23— 7-23;  6-886, Carinthia, Kamm. ;  6-8G3,Bere- 
8of,  Struve.     Lustre  of  surface  of  fracture  resinous.     Color  light  browiiiab- 


V 

l>b 

Pb 

01 

1. 

Zimapaa 

74*00 

25-33 

2. 

Scotland 

23-44 

66-33 

7-06 

•2-45 

8. 

7 

15-86 

63-73 

6-6-i 

226 

4. 

Carinthia 

17-41 

69-68 

6-52 

2-23 

5. 

Beresof 

16*98 

71-73 

7-18 

2-46 

6. 

(1 

14-54 

7114 

7-18 

2-46 
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yellow,  straw-yellow,  reddish-brown.      Streak  white  or  yellowish.     Sub 
translucent — opaque.     Fracture  uneven,  or  flat  conchoidal.     Brittle. 

Oomp.— l^b" ?  +  4 Pb  Cl= Vanadate  of  lead  90*3,  chlorid  of  lead  97= 100.  Analyses :  1,  Ber- 
zelius  (Schw.  J.,  Ixiii.  119);  2,  R  D.  Thomson  (Thorns.  Min^i  574);  3,  Damoiir  (Ann.  d.  M.,  II [. 
xi  161) ;  4,  Rammelsberg  (Min.  Oh.,  316);  6,  6.  Struve  (Verh.  Min.  Ges,  St.  Petersb.,  1857) : 

,  5Pe«  a*  0  67=100  Berz. 

,  Pe  and  Si  01 6=99-43  Thomson. 

,  2n  6-35.  Ou  2-96,  li  3-80=101  00  D. 

0  95=96-79  Ramm. 

8  08=101-43  Strove. 

2-79=98-11  Strove. 

Pyr.,  etc. — In  the  closed  tube  decrepitates  and  yields  a  faint  white  sublimate.  B.B.  fuses 
easily,  and  on  charcoal  to  a  black  lustrous  mass,  which  in  RF.  yields  metallic  lead  and  a  coating 
of  chlorid  of  lead;  after  completely  oxydizing  the  lead  in  O.F.  the  black  residue  gives  with  salt 
of  phosphorus  an  emerald-green  bead  in  RF.,  which  becomes  light  yellow  in  O.F.  Gives  the 
chloriue  reaction  with  the  copper  test.  Fused  with  3  parts  of  bisulphato  of  potash  forms  a  clear 
yellow  mass,  which  on  cooling  reddens,  becoming  finally  of  a  pomegranate-yellow  color.  Decom- 
posed by  muriatic  acid. 

If  nitric  acid  bt)  dropped  on  the  crystals  they  become  first  deep  red  from  the  separation  of 
vanadic  acid,  and  then  yellow  upon  its  solution. 

Obs. — This  mineral  was  first  discovered  at  Zimapau  in  Mexico,  by  Del  Rio.  It  has  since  been 
obtained  among  some  of  the  old  workings  at  Wanlockhead  in  Dumfriesshire,  where  it  occurs  in 
small  globular  masses,  sprinkled  over  calamine,  or  forming  thin  coatings  on  the  surface  of  that 
miueral,  aud  also  in  hexagonal  crystals,  the  largest  not  more  than  ^  in.  across ;  also  at  Beresof  in 
the  Ural,  with  pyromorphite ;  and  near  Windisch  Kappel  in  Carinthia,  in  crystals,  the  angles 
as  above  giveu.  This  mineral  has  never  been  found  at  Wicklow,  Ireland,  although  so  reported  by 
Thomson  (Greg  and  Lettsom). 

Schabus  gives  for  the  forms  from  "Windisch  Kappel  -^  1 ;  ^  1,  J;  /,  1,  2-2 ;  (9,  /  1,  f ;  (9,  7^  1, 
1-2.  The  basal  angle  of  pyramid  1  in  difierent  crystals  was  78"  46'— 78**  54'.  The  angles  are 
very  near  those  of  mimetite  and  pyromorphite,  the  basal  angle  in  the  former  being  79°  24'  — 80^ 
13  ;  and  in  pyromorphite  of  Bleistadt,  80"  40'  (Pogg.,  c  297). 

Kokscharof  regards  the  crystals  from  Beresof  as  paeudomorphs  after  pyromorphite;  and 
Struve  observes  that  the  crystals  contain  at  oeutre  a  portion  of  unaltered  pyromorphite  (Min. 
RuRsl.,  iii.  44).  Del  Rio  discovered  this  species  at  Zimapan,  and  obtained  from  it,  in  1801,  80*72 
of  oxyd  of  lead,  and  14-8  of  a  new  metallic  acid,  the  basis  of  which  he  called  Erythronium,  This 
result  was  set  aside  by  himself  in  the  Ann.  des  Sci.  Nat  de  Madrid.  Feb.  1 804  (Ann.  d.  M.,  iv. 
1819),  and  also  by  Dcscotils  in  the  Ann.  Ch.,  liiu  1805,  both  of  whom  made  the  acid  the  chromic, 
and  the  muieral  a  brown  chromate  of  lead.  The  metal  vanadium  was  not  discovered  by  Sefstrom 
until  1830,  and  then  in  iron  made  of  ore  from  Taberg.  Sweden;  and  in  the  same  year  Wohler 
showed  that  Del  Rio's  lead  ore  was  a  vanadate. 

622.  VOIiBORTHITB.    Hess,  Bull.  Aa  St.  Pet,  iv.  1838,  and  J.  pr.  CJh.,  xiv.  52.    Knauffite. 

Vanadate  of  Copper.    Yanadinsaures  Kupfer. 

Hexagonal.  In  small  six-sided  tables,  often  aggregated  in  globular  forms. 
Cleavage :  in  one  direction  very  perfect. 

II.=3— 3*5.  G.=3'55,  Credner.  Lustre  pearly  to  vitreous,  j  Color 
olive-green,  citron-yellow.  Streak  clear  yellowish-green,  nearly  yellow. 
Thin  splinters  translucent. 

Comp. — According  to  Hess  (1.  a)  a  hydrous  vanadate  of  copper. 

Pyr.,  etc. — B.B.  on  charcoal  fuses  easily  to  a  black  bead,  which  in  the  inner  flame  becomes 
blackish-gray.  With  soda  on  cliarcoal  yields  copper;  with  borax  and  salt  of  phosphorus  reac- 
tions for  copper.  Fused  with  soda  in  the  platinum  spoon,  the  mass  yields  on  treatment  with 
water  a  solution  which,  acidulated  with  muriatic  acid  and  boiled,  gives  an  emerald-green  solu- 
tion, and  this  diluted  with  water  becomes  blue ;  v.  Eobell 

Obs. — From  Syssersk  and  Nischne  Tagilsk  in  the  Urals,  where  it  was  found  by  Dr.  A.  Volborth , 
and  from  several  mines  of  the  Permian  formation  in  the  government  of  Perm,  especially  at  the 
AleiandroflT  mine  in  the  Motowilich  I^istrict        * 
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eilA.  VitKADATE  or  Ldib  Aito  OOPPEB  (Ealk-Yolbarthit).  Kear  Tolbottblte,  but  t^ntalf^ 
Hme,  and  Fbuml  at  FriedericliHrode  in  Thuriagia.  Tbtre  are  two  VHriEliee,  according  to  Credner 
(Poffgi  lixiT.  S1H,  IS48);  (1)  a  green.  In  thin  tables,  deaving  easily  in  one  direction,  greenish- 
yellow  in  tttrcak,  pearly  In  lustre,  with  G.—S-^ii;  [2)  a  gray,  flue  crystalline  grsnulsr,  brown- 
Uh-j-ollow  in  Btrctk,  with  K=S-5,  imd  0.=»'SGa. 

Annlysca  bj  CKiaet  (L  o.): 

V  Cu  Ca  Jitf  \ln  rt 

).   Cnrm               (»Sfl'B8  44-16  la-38  0-6(i  "■4I»  462,  ganpuo  OtO  =  Pa-i;j 

,    2.  Light-gnum          [S6'91]  !ia-9(l  17-4(1  n-S7  ii'SS  4-li2,       "        0  7t  =  inO, 

S.  ffroB                   30  Oa  88-27  16-65  0-9!  0-fl3  6-05,       "       070=10l-l»- 


1:33.  CniLKiTB  Kgn«g^  Mohs'sche  Min.,  18,  1953  (Tnnailate  of  Lead  A  Copper  Ztonwytc,  Ann, 
d,  M.,  IV.  lii.  150.  1848;  Vanadinkupfcrbleiera).  This  ore  has  »  dark  brown  or  lirowTiisb  U.*k 
color,  »n(l  has  been  obsercod  only  in  an  earthy  state,  looking  mucli  like  a  femiginoua  clay  ;i 
euth.  It  occurs  in  csTlties  in  an  oracno-pboBphate  of  load  along  witli  amorplioua  cHrl-oimtes  -i 
lend  anit  copper.  B,B.  ttaee  easily,  and  sBbrds  a  black  pearl,  a  little  blcbby:  i^fch  d  clear  fcrc" 
pearl  with  irUt  uf  phoaphonia  or  borai,  snd  a  globule  of  lend  eontainiog  copper  on  diarooBL  !>■ 
nitiio  acid  easilr  ftoliibte. 

COJIP,— Pb'V  +  Cii'V.    AanlyseH  by  DoniByko  (L  t): 

V        Ss       P        Cu        Pb      PhCT    Cft    Pe,Xl    Si        fl 
1.         13-5       4'B       0-a       14-e       64-g       ()■»       0-5       3-5        I'O       2-70,  olaj  l-0=9T-a. 
a.         13-33     4-«8     0-68     16-97     61-87     11-37     0-58     !f42      1'33     2-70,     "     l-5-J  =  87-55 

Congiderlug  the  arsenic  and  phosphoric  BCids  M  combinod  with  lead,  onnntitutiiig  the  ararau 
pboBphato  with  which  the  mineral  is  afGoclatecl.  the  auulysis  aSbrda  very  oloaely  ilie  nbori 
ffctniula. 

Thi«  ore  onnirs  at  the  ^rer  mine  called  Mina  Grande,  or  Uina  de  la  Uarqueza,  in  OliilL  til 
recently  worked  for  oopper  and  silTer. 

B2aA.  Vanmlntt  from  the  Laht  Saperier  Copper  Regirm.  An  ore  simitar  in  color  and  clayey 
appearance  to  Domcyko's  ininerol.  haft  been  nnnonnced  by  J.  E.  TeBcbeminhpr  nmoiig  sijofiiiitus 
from  the  CLill'  Miut-,  'in  the  Lake  Superior  Copper  RpRlon,  The  presence  of  vanadium  w-^.s  ae^'r- 
tained  by  both  blowpipe  and  acid  tests.  The  color  ia  a  dnrk  clioooint;,  nnil  also  a  brih'tit  j-;lluiv. 
The  exact  stale  of  composition  of  the  vanadic  acid  is  doubtflil.  There  is  no  oiyd  of  lead  in  the 
ore,  and  the  brown  rariety  is  miied  with  an  earthy  oiyd  of  iron;  when  carefully  separated  from 
the  gangue  it  was  (bund  to  cootain  no  copper.     This  Min.,  531,  1B30. 


6.  SULPHATES,  CIIROMATES,  TELLURATES. 

In  crj'st.alline  form,  specific  gravity,  and  color,  tlie  Sulphates  vary  almost 
iaclefinitely.  The  hardness  is  not  above  4,  Tlic  Clmimates  liave  liriyht, 
deep  red,  and  green  to  brown  colors,  with  the  hardness  2-5  — 3'5.  Xo 
native  hydrons  cliromatcs  are  known. 

Tlio  compounds  of  anlpliates  and  carbonates,  or  sulphato-carbonates, 
have  the  vrystallization  ul  the  sulphates,  tlie  carbonic  acid  bciiic  wholly 
Hihoi'dinated.  as  regards  the  form  produced,  to  the  sulphuric,  tne  more 
powerful  acid,  Tlins  leadhilliU  is  lionicconiorphons  witli  anj!;lesite.  celes- 
tiiif,  ctc,,*iM((H/ny(f  witli  dreeUte,  and  laiiarkile  with  f;liinberite;  and  these 
species  are  accoi-dingly  hero  included. 

Gemrai  rijrpgiiotlic  Characters  0/ Oie  SulpJioltt.   The  Butphatea  of  the  alkalies,  the  alkaline  earCLl, 
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and  oxyd  of  lead,  are  not  decomposed  bj  heating  in  the  matrass  or  closed  tube ;  other  sulphates, 
such  as  those  of  protoxyd  of  iron,  manganese,  etc.,  arc  partially  decomposed  with  the  evolution 
of  sulphurous  and  sulphuric  acids.  On  charcoal  the  sulphates  of  the  alkalies  and  alkaline  earths 
are  in  R.F.  reduced  to  sulpliids,  which,  moistened  with  dilute  muriatic  add,  evolve  sulphuretted 
hydrogen;  the  other  sulphates  thus  treated  give  ott*  sulphurous  acid,  and  leave  earths  or  mt'tallic 
oxvds,  or  metals  or  metallic  sulphids,  and  sometimes,  where  the  metal  is  volatile,  coat  the  coal 
with  oxyd-  All  non-volalile  sulphates  when  fused  with  soda  or  neutral  oxalate  of  potash  on 
charcoal  yield  a  hepatic  mass,  which  is  more  or  less  absorbed  by  the  coal ;  when  this  is  removed, 
and  placed  on  a  bright  clean  surface  of  silver  with  a  drop  or  two  of  water,  it  stains  tlie  metal  yol- 
lowish-brown  to  black  from  the  formation  of  sulphid  of  silver;  treated  with  muriatic  acid  the 
fused  mass  evolves  sulphuretted  hydrogen.  In  soluble  minerals  the  sulphuric  acid  may  be  readily 
detected  on  adding  to  the  solution  a  few  drops  of  soluble  baryta  salt,  which  produces  a  white 
precipitate,  insoluble  in  acids  and  in  ammonia. 


I.  ANHYDROUS. 


ARRANGEMENT  OF  THE  SPEOIEa 


1.  Oxygen  raiio  'between  bases  and  add  1  :  8. 


L  SULPHATITE  GROUP. 


625.   SULPHAllTB 

HS 

SOalOslH, 

II.  CELESTITE  GROUP. 

Orthorhombic;  /A/=100'— 105*. 

626.  ?Taylobitb 

(ji;:+iNH^o)S 

SOalOaKfKa+iAma 

627.  Aputhitalitk 

i:s 

6  OalOalKa 

628.  MlSKXITB 

(ii^H-i^§ 

6e.|e,|(^K,+iH,) 

029.  Thenarditb 

NaS 

se,|ejNa, 

6H0.  Bakitb 

BaS 

SOalOalBa 

631.  Celestite 

SrS 

8e,|es|Sr 

6:i2.  Akhydrite 

CaS 

fiOalOalea 

633.  Anglesitb 

f»b§ 

SOaieslPb 

634.  ?ZlNKOSnE 

:^nS 

SOalOalZn 

635.  Leaduilute 

]^bS-h3]^bO 

se,ieajPb-h3reeK 

IIL  CALEDONITE  GROUP.     Orthorhombic;  /A /=aboat  96*. 
636.  Caledonitb  ?:i^bS+(l»b,Cu)Cl 


IV.  DREELITE  GROUP.     Rhombohedral ;  i?  A  i?=92'— 94®. 

(f:6a  +  iCa)S 
^b§  +  3l»b0 
?  §,  Cu,  01 


637.  Dreelitb 

638.  susannitb 

639.   CONNELLTTB 


Seaiea|(fBa+J6a) 

s  ea|e,|Pb+3  [6  e|e,|Pb] 


V.  GLAUBERITE  GROUP.     Monoclinic;  /A/=88*— 86% 


640.  Glaubebitb 

641.  Laxabkite 


a]S'a+iCa)g 
i»bS-Hl»bO 


sea|e,i(iNaa+iea) 
s  e«|e,|Pb+ [e  e|ea|Pbi 


oil  OXTGE] 

VI.  CROOOIIE  GROD^.    Conlain  chromic  adi     Monoclinic. 
6«.  Caocorra  PbCt  etei|e,|Ph 


2.   Oxi/gat  ratio  belietea  baaa  and  add  1 
L  Oontain  chromio  acid  and  protoi^d  basea. 


3. 


W3.  Pbibnicocheoitb 

fi44    TADQUELtKlTE 
646.    JOBBAITG 


tb'CH 

(lPb+iCo)*Or' 


er,e,|e,|(|Pb+iea)i 


IL  Coatoin  eesquiozjd  biiseg. 


Ue.   PBTTKOtTB 

M7.  Aldmuji 


51  g' 


625.  SDZJ^HATTTB.    Sulphuric  Add.    SchwefelsEure  Oerm.     Bulphalila  DmiA. 
Liquid.     G.=;1S3,     Colorless,     Odor  pun geut.     Taste  intensely  acid, 

Oomp, — B  §= Sulphuric  add  81-6,  nnd  water  18'4=liM). 

Obi.— This  acid,  in  a  dilute  itate,  hns  boeu  Found  in  Uie  neighborhood  at  several  rolc9Uioe& 
It  occurs  near  Slennft,  id  the  caritien  ol*  tha  small  volcanio  lomiiil^n  named  Zocotino,  and  iu  a 
caT«ni  near  Aix,  in  Savoj.  Water  stronK  with  »ulpliiiric  acid  occurs  at  Alnbania,  Gcue^ce  Co., 
N.  Y. ;  alao  at  'I'liacarora,  near  BrHutford ;  at  Chippen'a,  Niagara,  onit  at  St.  DsTid'a.  Caiuidn 
West.  The  Brat  afforded  W.  J,  Craw  and  H.  Emi  For  1000  parts  of  water  (Am.  J,  Sci.,  II.  ii. 
413),  and  the  Toscarora  water,  T,  3.  Hunt  (Bep.  G.  Can.,  Ijo,  18-17,  &45,  1863): 


Fre«S  fe§  £1  §'  da  3 

20122  0-4366  0'3702  M06E 

2-0070  0-i2GG  0-3332  I'llGl 

4-2895*  0-3638  04681  0-7752 


figg        Kg  Sag 

n'j532  0-106I  o-iise 

0-5305     0-0S22  0'094S 

0-15;t0     0060H  0-0502    ■ 
•  so'  HO. 


Si  NaCl 

0G5G   =4-6750  ErnL 

OStiS  0-0684  =  4-6348  Craw. 
P  (r.  =  6-16i8  Hunt 


The  water  for  Hunt's  Hnalrsis  was  taltoo  in  October,  1847;  another  portion  taken  in  April, 
184fl,  aCTorded.  Crotl  S'^OGil  or  suipburic  add,  with  the  bases  in  quite  ditferent  proportions. 

The  specific  graTity  of  Ibe  Alabama  water  is  l'0i>48-2  at  15°  C.,  Emi;  of  that  of  Tuscaroia 
ISXtSSS. 

fiulphnric  acid  results  from  the  oif  dation  of  sulphuretted  hydrogen. 

Paramo  de  Kuiz  in  New  Qtaunda,  and  Rio  Vinagre,  oro  volcanic  localities. 


In  small  compact  lumps  or  concretions ;  structure  crystalline. 
H.=2.     Color  yellowish- white.     Taste  pungent  and  bitter.     Unalterable 
in  the  air. 


g  S»  R      NH'O 

1.    43-10        1-68        43'46        5  37,  Org.  matter  Ir 
S.    48-80  46-49  6-10,    "        "       W 
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Pyr.,  etc. — B.B.  on  platinum  foil  blackens  and  fuses  with  difficulty,  leaving  a  white  bead, 
which  is  sohible  in  water  and  tastes  a  little  saline  and  bitter.  Heated  in  a  platinum  crucible 
becomes  first  black  and  then  snow-white,  not  fusing  at  a  high  heat  (Taylor). 

Obs. — From  the  guano  beds  of  the  Chincha  Islands. 

An  artificial  sulphate  of  potash  and  alumina  is  described  by  Link  as  early  as  1796,  in  CrelVfi 
Anualen,  i.  29. 

627.  APHTHITALITE.  Vcsuvian  Salt  Smithson,  Phil.  Trans.  R.  Soa,  1813.  Aphthalose 
Jkud.,Tr.,i\.411,  1832.  Aphthitahte,  Shepard,  Min.,  i.  36,  1835.  Arcanite 'Faid,  Handb., 
492,  1S45.  Glascrite  Hausiru^  Handb.,  1847.  Sulphate  of  Potash.  Schwefelsaures  Kali, 
Kalisulphat,  Germ,    Potasse  sulfatee  Fr. 

Ortliorliornbic.  /  A  7=104^  52',  O  A  1-1=119°  46';  a:h\  (?=l-749  : 
1  :  1*3.  Observed  planes :  0^  1-t,  |-i,  i-t,  1-i,  |-X,  i-l^  1,  2-2.  O  A  ^-1= 
149^  40',  0  A  i-i=]46^  4',  l-i  A  l-l,  basal,  =  120°  29',  l-i  A  1-i,  id.,=  lOG° 
46',  f  Z  A  ^I,  id., =00"  28',  j-i  A  ^-1=07°  52'.  Occurs  in  thin  tables,  and  in 
blades  made  np  of  aggregated  crystals ;  also  massive,  or  imperfectly  mam- 
millary,  and  in  crusts. 

II. =3—3*5.  G.  =  1*731.  Lustre  vitreous,  inclined  to  resinous.  Color 
wliite,  sometimes  tinged  with  blue  or  green.  Transparent  to  translucent, 
or  opa(j[ue.     Taste  saline  and  bitter,  disagreeable.      Unalterable  in  the  air. 

Comp. — lie  S= Potash  54*  1,  sulphuric  acid  45*9=  UiO.  A  specimen  from  Vesuvius  contained 
Sulphate  of  potash  7 1  '4,  sulphate  of  soda  18'6,  chlorid  of  sodium  4*6,  chlorid  of  ammonium,  copper. 
and  iron  5-4=  1<m)  (PhU.  Trans.,  1813). 

Pyr.,  etc. — Fuses  before  the  blowpipe  without  intumescence.     Soluble  in  water. 

Obs. — Found  at  Vesuvius,  upon  lava,  in  deUcate  crystallizations,  and  also  in  masses  an  inch  or 
more  in  thickness. 

Named  apMialose  by  Beudant,  in  1882,  from  apntroi,  undUeraUe^  and  5.x.-,  saU;  and  changed,  by 
Shepard,  to  the  less  incorrect  form  from  these  Greek  words,  apJUhiieUite.  Glascrite  was  used  m  t>>e 
last  edition  of  this  work,  a  name  given  by  llausmann  in  1847,  after  the  chemist  Christoph  Glaser 
(I6rt4),  the  salt  having  been  early  called  Scd  polychrestum  Glaseri.  But  if  aphthitalite  va  rejected, 
Arcanite  of  Ilaidinger  (derived  from  one  of  its  alchemistic  names.  Arcanum  dupliccUum)  comes  next 
in  order  of  priority. 

628.  MISBNTTE.    A.  Scacchi^  Mem.  G.  sulla  Campania,  98,  1849. 

In  silky  fibres  of  a  white  color.     Soluble ;  taste  acid  and  bitter. 

Comp. — ]fc  S-hti  §.    Analysis  by  Scacchi  (L  c.,  J.  pr.  Ch.,  Iv.  64): 

S  56-93  f:  36-57  Si  0-38  fl  612=100. 

Pyr.,  etc. — Fuses  easily  in  the  fiame  of  a  spirit  lamp,  imparting  a  violet  color  to  iu    Soluble 
in  water. 
Obs. — Occurs  in  a  hot  tufa  cavern,  near  Misene. 

629.  THENARDrrB.    J,  L.  Casaseca,  Ann.  Ch.  Phys.,  xxxii.  808,  1826.    Anhydrous  Sulphate 
of  Soda.    Pyrotechnite  Sccuxhi^  Mem.  Incend.  Vesuv.  Napoli,  1855. 

Ortliorhonibic.  /A  7=103°  26',  0  A  l-z=120°  36',  Hausmann;  aibic 
=  1-01)05  :  1  :  1-267,  0  A  1-1=126°  51',  l-i  A  l-I,  top,  =  73°  42',  basal=106° 
18',  1  A  1  =  135°  41',  123°  43',  74°  18'.     Cleavage:  basal,  nearly  perfect. 

IT.  =  2—3.  G.=2*55,  Streng;  2*73,  Casaseca.  Lustre  vitreous.  Color 
white  to  brown.     Translucent. 

Oomp. — N^a  S=Soda  56*3,  sulphuric  acid  43-7=100  Analyses :  1,  Oasaseca  (1.  c.) ;  2,  A.  Dick 
(Phil.  Mag.,  IV.  V.  373);  3,  Streng  (Jahrb.  Min.  1863,  566): 


ftl$ 


OXYOEN    (.■IJSLI'UUXnS. 


1.  EapartinflB 
'1,  Tumpnca 
3.  Bolivia 


Jl  b 


OIG 


O'liO 


-,insol.a-IB=99-CT  Dick. 
1,  ill30l.  3-39=HHI--J9  Stn-llg. 


Pyr.,  ate. — triors  Uie  blowpipa  llniiiB  deep  jcllow.     Wholly  Bolutile  \a  waltT. 

Ohl— OtcUra  LI)  Spain,  hI  KajNiitlnos,  &  ]cii|;ili;b  bom  Uadrid  and  S)^  from  Araiijuvz.  TIlC 
water  exudes  duriuit  wiuter  f>om  ibe  boLWm  of  a  basin,  iind  beooiuing  coDO?iitrnted  iu  Uiu  sum- 
met  auamu,  do^ita  crfBtnls  a(  tiieuardlte.  Altto  in  nitre  |>Jnius  or  Bolivia;  M  Tnnpoai,  wttii 
glauborile  and  nlexlto,  the  ciTStoIa  or  which  locality  give  some  of  the  angles  iieitrly  of  trona, 
aoMnding-  to  U.  J.  Brooke  |L  c].  Mm  on  the  scoria  of  Vesuvius  ijiyralechiuk)  of  tbe  eruption  of 
ISii;  oil  Holutioa  aud  evsinratioa,  ocUl^edrnl  tTystiilH  vetv  obtHiucd  bj  Scun'hi  bavliiit  tbe 
planea/,  1-i,  1,  ;i-3,  with  /a /=!!»■  .IT,  1-i  a  i-!,  over  bflKi>,=  l:!8'  5m,  I  a  1,  bai<fll,=  iai-  21', 
pjraiuidnl,  =  l!a°  30',  If  3G',  3-S  A  3-8,  bMBl,  =  15a'  41'.  pyramidol,  6:i'  48',  121"  2'. 

Enyger  has  aiiRlysbd  an  Bcicnlar  aiiine  tjIBorpstcDce  trom  a  mine  near  Claustbai,  and  obtained 
(a  H.  Zt«^  xviii.  IBSO,  No.  18)  Sa  g  yi-B5-3,  Mff  S  1-B-lO,  fe  S  U'S,  6a  g  I'S-l-S,  willi  IT 
1-1-B. 


C30.  BARTTXt.  Lapis  BannniGiuic,  UtheoaphomB.  F,  Lv-tiui,  Utini,  1640;  Jfen'irf,  iu  Muh. 
Ac.  N. Cur,  1II73,  1674,  und  Lsp.  Boo.  in  obsouro  lucniiH,  litTS,  (I)  Lyeesten,  BoPODientiaksteti, 
Gypaum  irregularo,  lamdiosuDi.  etc,  WalL,  Uin.,  an,  LT47;  {"i)  Msnoor  Dictallluiui,  Spatum 
tcsBuIani  (Q.=4*2eo),  id„  68.  1717.  (1)  Oypeuiu  xpatosuio  pt..  Maimor  nielulliomo.  SpWiim 
Boiiooiense  (0.=4I51,  Tun^pal,  Craatt.,  Hin.,  31,  115S;  (2]  Terra  calcorea  phlogislo  et  aciUo 
viCrioli  miitH,  Lcsweritvii,  Lapia  hepaticus,  id.,  2S,  ITiM.  G^psuni  poadL'rosuiti  v.  Born, 
Utbopb.,  i.  14,  1772.  Spntb  pcRaDl  ou  Srleuiteuz  de  Lisle,  Crist.,  1772,  witbllgs.;  ib.,  1788. 
Heavy  Spar ;  Bologiiiuii  Spar ;  Cuiik,  Calk,  Cnwk,  Derliysh.  Hiners,  Withering,  PhiL  Tr.,  1 T84. 
SchworspBlh  Wem.,  etc  Spnthum  pondaroBUDi= Terrs  poiideroaa  viLriohila  Btrgm,  >'einBr., 
llKi.  Sulpbnte  of  Baryta.  Baryte  sulfate  Fr.  Schwerulsatirea  BBryLe  Germ.  Staugtaspath 
Wem.  Blmhlbaryt  BaroBOleoite  Kirw.,  Mio.,  i,  136,  iTOi  Barytite  IMIamtOi.,  T.  T.,  IL  «, 
IIBI.  Baryt  Kanl.,  Tab ,  88,  76,  180u.  Baryte  H.,  Tr.,  ii.  180).  Burjlino  Bend.,  Tr.,  441. 
1811.    Barytea. 

riepotit  h'int..  Tab,,  ;i8,  7fi,  ieoil;  =  Ljipis  hepaticus  OniuL,  t,  fupni;  =  TPrT.  pond,  vit 
pelroleo  iiiibata  Bergm.,  Sciugr,,  n8i;  =  LebBrBtciu  pi.  Cww.  ;=Ftlicl  llonvy  Spnr.  AUomor- 
phit  BreiUi..  J,  pr.  Cli.,  iv.  ;i22,  IS.-^S.  Culstronborite  Sliep.,  Am.  J.  Sci.,  isiiv.  161,  18"8. 
BarylocOIeatin  v.  Walicnh.,  Fogg.,  iciv.  137,  ISsa. 

Ortiiui'hombic.  /A/=101°  4(i',  0  M-l=l-2r  5(1';  n  :  i  :  c=l'n07  : 
1  :  1-22((J.  Obst;rved  ]jliiiiea:  O;  vertU^al,  I,  i-1,  i-'i,  /-J,  i-3,  i-i,  !-7,  /-2, 
l-t;  niaiirodouies,  ^l,  ^l,  j-i,  J-i,  i-l,  ^-I,  l-t,  |-Z;  ljriielLV(I<iiiie=,  ^-i,  ^4, 
\-i,  l-l  i  octahedi-oiis,  ^,  |,  |,  -J,  i,  f ,  1 ;  1-2,  f -3 ;  ^-3,  1-2,  j-s. 


t>A|-Z=15S''i' 

1  A  1,  ii,.i<!.,=llfi'  :>.S 

C/.  i-Z=Ul  S 

1  A],l.ruc.,  =  i)l  22 

0  A  14=121  50 

1  A  1,  l.Ms.,  =  l:;s  3<i 

(?  A  #-3  =  111  3G 

V-S  Ai-2  =  i;iJ  40 

t>A:i=I52  m 

i-i  AM=11(J  55 

OAi=\:r.i  H 

H  AK'.  t..i.,  =  I02   17 

Oa|=14.>  17 

i-(  A  1-7,  "  =i;;i  40 

(?A  1  =  11.>  42 

i-l  A  i-i,    "    =  1 1.5  26 

(9AfT=U6  43 

i-i  A  i-i,  "  =  74  30 

0  A  14=127  18 

i4  A/=12i)  10 

0  A  i-i  or  i-i='JO 

i-iAi-2=X4S  2- 

Crystals  usually  tabular,  as  in  tiyut'cs;  soiiietJiiiea 
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fil7 


prisitiiitic  ill  the  direction  of  tlie  vertical  axis  (f.  507),  Cleavage  :  Iinsal  rather 
l>eifect ;  I  soitiewlmt  let^  so ;  !-S  ini perfect.  Twins :  pUiie  of  compDrtition 
t-i,  the  compoiiiid  character  heiiig  apparent  in  the  stnse  of  tlie  phiiie  0. 
Also  in  glubiikr  furnirt.  fibrons  or  liiinellar,  ci-ested  ;  ciarwily  tuiniti»ted, 
laniiniB  converfjent  and  ottcn  curved;  also  granular;  colors  sometimes 
banded  as  in  stalagmite. 


Yirgiuia. 

lI.^2-5-3-5.  G.=4-3-4-72;  4-4864,  G. Rose,  a  pure  colorless  crystal. 
Lustre  vitreous,  inclining  to  resinous ;  sometimes  pearly.  Streak  white. 
Color  white ;  also  inclining  to  yellow,  gray,  blue,  red,  or  brown,  dark 
brown.  Ti-ansiparent  to  translucent — opaque.  Sonietiiues  fetid,  when 
rubbed.     Optic-axial  plane  brachydi agonal. 

Var. — 1.  Ordmary.  (a)  Crygtala  usually  broad  or  stout;  Bomelimea  ve[7  large,  veighing  [00 
lbs.;  BOmetimeulu  slender  needles.  Dauber,  a  flu  r  careful  mcasuremaots,  made /a  /zzlUl"  40,  and 
O  ,\  J-i^  141 "  fi',  varying  but  two  minutes  in  the  Utler  from  former  jneaBuremenlH  (Pogg.,  cviiL 
4)01.  lb)  Crtslcd;  massive  a^regations  of  tabular  crystuls.  the  uiy  sis  Is  projecting  at  surfuce  iiito 
crest-like  Tering.  ic)  Caltunvar;  tlie  columns  onen  coarso  [Slangenspalh)  Rud  loosely  aggregated, 
nud  eitlier  radiated  {sli-ah/bart/l)  or  parallel ;  rarely  fine  llhrous.  Womer's  staapmipalh  was  from 
Freibcr)!.  [di  In  globular  or  uodular  concretioas.  subflbrous  or  columnar  wilhin.  Sologna  Sloaa 
is  liere  included,  tMing  radiated,  globular,  olt«a  reddinh-gray  in  color.  It  is  frnni  a  bed  or  clay  in 
Wt  Faterno.  uear  Bologna,  and  was  early  a  source  of  wonder  bcouuse  of  tlie  pliosphnresccnce  it 
ciliibiled  after  lieating  with  charcoal  "  Bologna  phosphorus  "  was  made  from  it  in  the  form  of 
sticks,  by  powdering  the  mineral  and  uniting  it  again  with  gum,  (ei  Lauiollar,  either  (-')  straight 
or  ( i)  curved :  the  latter  aomctimes  as  aggregations  of  curved  scnlelike  plates  (tbe  kruniiKhaiiger 
Srfiawsjiotfi  of  Werner).  (/)  Granular.  [g\  Compact  or  crypiocrystalline,  (4)  Earthy,  (ii  Sta- 
lactitic  and  stalagmitic ;  similar  in  Ktmcture  and  ori^n  to  calcareous  staLacUtcs  and  stalagmites. 

3.  Fetid;  »o  called  from  the  odor  given  OR'  when  struck,  which  odor  is  duo  to  oarbouacoous 
mattotB  present    (Anal.  (>-8. ) 

'6  Alioniurphik  Breith. ;  a  kind  having  the  forni  and  cleavage  of  anliydrite.  and  found  at  Unter* 
wirbaeli,  uour  Kudolaiailt,  in  Schwanenburg ;  G.=:4'3B— 4'48.  Probably  paeudomorphouH ;  Brait- 
banpt  regards  it  as  a  case  of  dimorphism, 

4.  Caki'realHirile  Thomson  (Mm.,  i.  lii.1l  is  a  white  barite  from  Rtrontian  in  Argyleshire,  con- 
taining, probdbly  as  mixture,  li'6  p.  c  of  lime,  and  some  ailica  an  J  alumina.  He  found  ^  Sa'i^,  Sa 
iH-HiS,  St  (1-79,  Oa  «-iiO,   Fe  0'45,   Si  414,  Si  ,'i-46,  moiature  0-o7  =  l(l(l'19;  G.=4I907.     A  purt 

»of  the  kmniscial'ger  Sdiicemjiaik  of  Werner— specimens  from  Freiberg— is  referred  here  bj 
Breithaupt,  who  gives  for  /A/IOT  03',  and  G.=4-0i— 4-29, 

5.  Cf'talobarile;  the  spar  eoDtainiiig  much  aulphate  of  strontian.  as  that  of  Binn<'n  valley, 
Swilzcrlaiul  (anal.  2\  to  which  von  Waltersbansen  applied  the  name  barylo-alaline,  and  also  tliat 
of  anal.  ;t,  4.  The  angles  of  the  Binneu  spar,  according  to  Hugard,  are  intermadiate  between  those 
of  barile  and  ctleslile 

G.  Ca'alrviibarile,  from  Schoharie,  N.  Y.,  has  the  aspect  of  a  mere  mixture.  Sbepard  made  it  a 
compound  (1.  c)  of  carfionalei  of  struntia  (2'J'3ii)  and  lime  (12' IS),  with  63  fi5  p.  a,  of  sulphate  of 
baryta,  and  says  it  ia  partly  ixJutfc  iamunaiicKid  aiOi^tmetcenct.  Von  Hauer  fouiidaapcdmen 
from  Sdiolinric  labelled  co^'ioniarife  to  consist  of  sulphates  alone. 

Caick  ia  the  ordioHry  Iturllo  of  the  Derbyshire  lead  mines,  Withering,  who  first  analyzed  it 
(Phil.  Trans.,  liiiv.  iV'i,  \1^i\  describee  it  as  occurring  in  roundish  forma,  consisling  ot  rliom- 
boidal  laminie  confusedly  aggregated  and  white  orieddisb  in  cokir,  with  0.=4-s3i);  auduiecond 


eis 
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vaHslf  as  radiateil  flbroun,  eoianwliot  silky  in  lustre,  and  nt  times  coDtwatr 

Lsh-wliite.  iiiid  opnauc,  wilji  U.=1-(H).    Greg  t  LeCUoiD  (IU08|  rainfine  the  tenu  to  an  opaqm 

earlliy  rarbl}'  cA  the  Derbysliira  lead  miuee. 

The  hwitc  of  MuflMr,  Uunipir;,  atid  of  Beller,  nenr  Rouenim,  was  enrly  colled  Welayn.  It  is 
MiDinon  bsiito,  in  cr;s(ats,  QEOnll;  i>blon)[  in  the  dirci-ticn  of  the  vertical  aiii,  aud  gcnemUf  wilb 
i-i  and  0  large,  and  alao  kS  largo.  A.  ttehraiif  mentions  tlie  rollass'iiie  aa  other  occuniuir  plaues 
O,  i-i.  l-i,  i-i,  i-i,  SA.  2-1,  1^  1,  2,  1-3,  2-i,  .1-3,  4-1  iBor.  At.  Wien,  xixii.  aMO>  U-oUtard 
Ba; s  that  at  Muuar  it  ot'cura  in  the  caivitiea  of  nliiiustnuQ. 

Oomp — Bb  S=Su1pburlcuoid34'3,  burftji  lJS-7.  Sulphate  of  stroDtiaa  dud  tilica  are  olVn  jirev- 
ent,  arid  poniGtimuB  sulphate  of  lime,  clay,  liitiiiniiioiis  vt  carbonaceous  substAneos  AudyiipB:  1, 
Stromeyer  lUniers.,  i:i-i);  ■!,  WBlteTshsuseii  iFoi^.,  id  v.  1331;  k,  Bammebberp  (Hiit.  Cl>.,  'ia9): 
4,  Jordan  (Seliw.  J.,  Irii.  SSH);  &,  UcidiDgsfold  (lUuim.  btb  Suppl,  ^OTy,  C,  7,  Johu  ^t'tHcrin  U. 
73,  69);  8,  Elaproth  (Beltr.,  t.  Ill): 


SaS 


1.  NmtlBld,  tryil. 

2.  Biniieu,      " 

3.  Goriig.       "    InJi 
i.  Olau  Btlial. /ot. 

a.   Calili-enbarj/lel 


99-37        

B7-79       B-OT 
fS-iS     16-12 


Pe      Si,  Si  C,  Bit     fi 


"ID     e-12     183 


6110     B-i>OSl  I'OO     a-!, 


=99  49  StroDte} 

-  — =98-15  Wallcrslini 

=9S'74  HammcUbctj 

-  0'3'!=98'fl:  Jorduu. 

=9911  Heidingsreld. 

1  25  John. 

2'S5  (loss  iud.)  Klai'rotb. 


>ua«>ufl 
eld.      ■ 


G-Ofanal.  2  =  3'im;  1,4-48S8. 

In  pure  colorless  cry etala  (Vom  Silbseh,  orG.  =  4'4BG4  (Hose\  Ram mel«l>or((  found  uo  impuriiies 
except  a  trace  of  atroatlan  (Uin.  Cb.,  SS9).  FreiDSleben  (bund  H  j>.  c  of  silica  in  a  variety  from 
Nassau. 

AUoniOrjihde,  according  to  OernirroBS,  cnnlDins  1  '9  p.  c  of  sulphate  of  liiiie  nn  impurity,  but  vod 
Hauer  found  none  (Jalirb.  G.  H«iciis.,  1S63,  I62i. 

Fyr^  fltc. — B.B.  daurepitates  and  fii!>es  at  :i.  coloring  the  tlame  yellowish-gKen ;  Uie  fus^d 
msBB  reacts  alkuUna  with  l«st  pap(;r.  On  ehanmil  reduced  to  a  sulphid.  With  soda  gives  at 
first  •  doar  peari,  but  on  oontinu^  bloniiig  yields  a  bepatii^  mass,  wlncb  spreads  out  uud  soaks 
into  the  uofil.  If  a  portiou  of  this  mass  be  leinoTed,  placed  nu  n  civun  silver  Biirfaee,  ami  mois- 
tmcd.  it  gires  a  black  sjiot  of  auiphid  of  silver.  Should  thu  barilc  contain  sulphate  of  Lime,  tbls 
will  mil  lie  nbsorbed  by  the  cool  when  treslcd  in  pon-der  with  soda.     Insoluble  in  odds 

Oba.— UiTjiirs  commonly  in  conwi-lion  with  Ifiis  or  vcinc  of  ineijillii'  orcp.  in  piirt  of  iho  pan^e 
of  the  ore.  It  is  met  with  iu  secondai?  limestones,  sometimes  forming  distinct  veins,  and  olteo 
in  crystals  along  with  caJdte  and  cclnstitc. 

At  Duflou,  in  Westmoreland,  Euglanil.  lurtw  transpareiit  crystals  occur,  sometimes  of  gigantic 
dinnensions;  some  were  found  lying  in  [he  mud  at  the  bottom  of  a  caveni.  and  one  weiglicd  lOU 
IbB,  Other  English  localities  exist  in  Cornwall,  near  Liskeard,  etc.,  iu  CumbcrUud  and  Idnca- 
nhire,  iu  Derbyshire,  StaHbrdahire,  eta  ;  line  stalactitic  at  Ncwhaven  iu  Derbyihire ;  iti  Scotland, 
in  Argyleshire,  at  Strontiau;  in  Perthshire,  of  a  bright  yellow  color  at  ilallin<lean;at  the  Cumber- 
land lead  mitie;  in  Ireland,  in  thick  veins  in  old  rod  saudxtone,  nt  Bnllynasr-recn  iu  Londonderry. 

The  scptaria  of  Durham,  Encland,  which  are  cut  nnd  polished  for  tables,  etc.,  have  the  vciuinga 
lined  with  broitn  heavy  spar,  adding  much  to  their  beauty.  Sonio  of  tlie  most  important  European 
localities  are  at  Fcls'ibanya  and  Kremnitz,  at  Freiberg.  Marienberg,  Claustlial,  Przibram,  and  at 
Roya  and  Roure  in  Auvergue. 

Id  the  United  States,  in  jV.  Ifamp.,  at  Piermont  la  Mass.,  at  Hatfleld  and  LeveretL  In  Conn., 
at  Cheshire,  hirge  crystals,  sometimes  transparent  (C  nos,  and  simpler  forms),  intersecting  in  veins 
red  sandslono  with  vitreous  copper  and  green  malachite;  at  Berlin.  Farnilngton,  aud  Soiiihiugton. 
In  N.  York,  at  Pillar  Point,  opixisite  Sackett's  Harbor,  uiaasivo,  2-3  ft.  thick,  in  compact  lime- 
stone, affording  large  slaha,  beautiful  when  polished;  at  Scoharie,  a  fibrous  variety  with  caldte, 
the  two  oltcn  mechanicaUj  minglod;  in  SL  Lawreuce  Co..  fine  tubular  crystals  in  De  Kalb,  at 
Fowler  with  specular  iron,  at  the  Parish  ore  bed,  and  on  the  farm  of  J.  Morse,  in  tiouvemeur, 
with  calcite  aud  hematite,  and  on  the  banks  of  Laidlaw  lake  iu  Rossie;  the  crested  variety  at 
Hammond,  with  crystals  of  pyrite;  at 'Wolcotl,  Wayne  Co.,  near  the  stratum  of  lenticular  iron 
ore,  and  on  the  S,  sidt<  of  the  Mohawk,  opposite  Little  Falls.  In  iV«n,,  in  erystals  ot  Pcrkiomen 
lead  mine.  In  Virgiaia.  at  Eldridgo's  gold  mine  in  Buckingham  Co.  illg,  SuT);  3  m.  S.W.  from 
Lexington,  in  Rockbridge  Co.:  a  beautiful  white  variety  on  tho  plantation  of  J.  Hord,  Esq. 
Fauquier  Co.  In  JCfniudiy.aear  Paris,  in  a  large  vein.  In  Tain,,  on  Brown's  Creek;  at  Ilayaboro' 
near  Nashville;  in  Ini^  veins  in  sandstone  on  the  W.  end  of  1.  Royalc,  h.  Superior,  and  on  Spai 
Id.,  S.  shore,  one  vein  (containiog  also  calcile)  14  It.  wide,  sometimes  in  crystals;  in  trap  of  S 
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shore,  veins  Dumcrous.  In  Canada^  a  vein  27  in.  wide  at  Landsdown,  affording  fine  crystals. 
In  flue  crystals  near  Fort  Wallace.  New  Meadco. 

The  white  varieties  of  bante  are  ground  up  and  employed  as  a  white  paint,  either  alone  ot 
mixed  with  white  lead. 

For  recent  papers  on  cryst,  see  Dauber,  1.  c. ;  Pfaff,  Pogg.,  cii.  464 ;  Hessonbcrg,  Min.  Not,  iiu 
and  iv.  Above,  the  cleavage  prism  is  made  the  vertical  /,  as  done  by  Phillips.  Brooke  and  Miller, 
and  many  other  authors,  this  position  giving  the  simplest  sjrmbols.  Naumauu  makes  this  prism 
the  dome  1-?,  and  t-i  the  basal  plane  0,  while  0  above  is  his  t-T.  The  planes  following  the  order 
on  page  616,  are,  in  Naumann's  po.<5itioi),  as  follows :  i-T;  "vertical,"  1-i,  i-l,  0,  ^-l  2-i,  4-J,  f-t,  \'l, 

H;  "macrodomes,"t-8,  t-0,  i-S,  i4,  i-3,  i^l,  /,  t-|;  "brachydomes,"  S-i,  2-1,  H  l-I:  "octahe- 
drons," 8-^,  6-T),  5-5,  4-4,  3-H,  2-2,  3-^,  1 ;  2,  3-|;  2-4^  1-2,  f-2. 

Named  from  liann^^  weighty  or  ihio>f<,  heavy. 

Alt. — Heavy  Spar  occurs  altered  to  caldte,  spathic  iron,  Cerussite,  quartz,  limonite,  red  iron 
ore,  pyrite,  psQomelane,  gothite. 

631.  CELESTITII.  Fasriger  Schwerspath  [=Fibroua  Heavy  Spar]  (fr.  Frunkslown.  Pa.) 
Schixfz,  Beschr.  Nordamer.  Foss.,  12,  Leipz.,  1791.  Schwefelsaurer  Stroutiauit  aus  Pennsyl- 
vanien  Klapr.^  Beitr.,  ii.  92,  1797.  Strontiane  sulfate  (fr.  Sicily)  (at\er  Vauquelin's  anal.)  Dokh 
mieu,  J.  de  Phys,  xlvi.  203,  1798  (disc,  by  D.  in  8.  in  1781).  Ckalestin  Wern,,  Min.  Syst,  1798; 
Lenz,  Min.,  233,  1800;  Karst,  Tab.,  54,  95,  1808.  Sicilianite  Lenz,  Min.,  233,  1800.  Schiitait 
Gerhard,  G.  Karst,  Tab.,  36,  76,  1800.  Zolestin  other  Germ,  Orthogr. 
Barytosulphute  of  Strontian  Thoin^  Min.,  L  111,  1836. 

Orthorhoinbic.  /  A-/=104°  2'  (103°  30'-104°  3O0,  0  A  l-l=12V  Idy ; 
a  :  b  :  6'=  1*6432  :  1  :  1*2807.  Observed  planes  :  O;  vertical,  i4,  /,  i-i,  i-2, 
t-2  ;  domes,  ^i,  ^-i,  ^-l,  J-Z,  l-l ;  -j^i,  i-t,  -J-t,  ^-i,  |-i,  14,  2-4 ;  octahedral, 
J,  ^,  1 ;  in  the  zone  1 :  14,  1-2,  1-8,  1-4,  l-e,  1-16 ;  in  the  zone  /:  14,  i-|, 
|-S,  ^-"',  f-8,  U-24 ;  in  the  same  horizontal  zone  with  |4,  f-Ts,  f-e,  f-4 ;  also 
4-5,  f  V,  f  3,  2-4. 

0  A  f  ^=:157°  38'  0  A  14=127°  66'  1  A  1,  brach.,=89°  26' 

0  A  i-l=UO  35  Oa  1-2=123  17  1  A  1,  ba8al,=128  U 

(>A|-i=129  3  {?  A  1-5=125  38  i-2  A  ^-5=114:  44 

0  A  i=152  29  Oa  1-4=126  35  H  A  H,  top,=101  11 

0  A  1=115  38  1  A  1,  mac.,=112  35  14  A  14,  top, =75  52. 
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Cleavage :  0  perfect ;  /  distinct ;  i4  less  distinct.     Also  fibrous  and  radi- 
ated ;  sometimes  ^lobular;  occasionally  granular. 

ir.=:3-3-5.  G.=3-92-3-975 ;  3*9593,  crystals,  Beudant;  3*973,  fr. 
Tliarand,  Breith. ;  3*96,  fr.  Kingston,  Hunt.  Lustre  vitreous,  sometimes 
inclining  to  pearly.  Streak  white.  Color  white,  often  faint  bluish,  and 
sometimes  reddisli.  Transparent— subtranslucent.  Fracture  impeHectly 
conchoidal — uneven.     Very  brittle.     Trichroism  sometimes  very  distinct. 


6S0  OXTCEX    COMJ'Ol'NE 

Vax. — I.  Ordinarg.    (a)  In  ciyslata     Tlie   angle  /a/  larieB  much,  »mi  pRHMDR'  in  jEi 

in  coaatjquDDce  of  tlie  presence  of  Bomo  buiyin  or  lime.  It  was  made  1);  ErIIj  I04  <^.  t>ul 
w  h  oomnnon  go    omete       by  Kuplfer,  lOJ'  2i]' ;  b/ PMUipB,  104';   by  Moha,  1U3°  5S  ;  Ifj 

'Rebky   n    u  eU borate  pap  crjBlalH  from  fsehow  in  Uppur  Sileaia(ZS.  G.,  ii.  303),  1m3   32, 

aad  he  a  ggosts  lie  ore  hat  tli  iui;rnl  ma/  cQutain  Uuib  or  baryta;  by  Dauber,  in  vpry  eurt 
meueiin  gum  ef  Sicily  yatolB  Fogg.,  cviiL  447),  loi  4'  -'i"  to  )04'  ?'  14",  with  the  dtuiLii^ 
onan  M  b  34  anil  □  tliedonu  -1,75"  45' 43";  by  Koksctiuor(Ulii.  Rush).,  t.  S|f>oiii  Sidly 
oryitals,    04   3  4U  i-  iie ,  hia  Mlonlatcd  reatilta  being  104°  H'  SO '  and  140~  lla'. 

i    F  p     11     o    cailiuteij.     (c)  lAmoUar :  of  rare  occurrence,     (d)  GraQOlar.     (c) 

Co  mp  re  nRually  witli  carbooate  of  lime  or  clay, 

2  g         b  lime 

up  ate  of  at^3utia  of  Thomson,  IVom  Dnimmouil  L,  L.  £rie,  coo- 
tai  gl         or  //^  /  in  ibis  Dnimmouj  I.  variety  10;t^°,  on  augli;  iuicr- 

meil  an    celcstite  (see  below). 

aIrDiitiii5lt'4  =  10i>.  Analyses:  1,  RlaprutbtLc.);  S.Vduijue- 
U.  a.,  20^1;  5,  Uaddroll  (Ramni.  Miu.  Ch.,  Stli>);  8.  tt.  Braiidcj 
iiauo    Jahrb  Q.  Relcba.,  iv.  397);   ID,  Sdimiil  (Fogg.,  dx.  ti31): 
fia      Cu      9e 

—  —     — =IiM)  Klaproth. 

—  =  100  Vauquelin. 


Comp 

p     n        d 

Im      c      »  4,6, 

Strooieye     U 

Schw  J    XX      7 

9       Hauo 

B       b 

F  aolistown,  Pa. 

4i          S3 

2   &     J 

46           G4 

4    07     B 

4   Dorubu  t, 

4    95     66 

6 

4      8     64 

I.   S  uWI,     aoo 

7   n  iiraeq 

4    94           0 

8    Fa  sa 

4U8S           U 

I  di 

4      2       59 

k   u 

4    bS    G 

TV  di    found   a  oej  dta     om 

Pharm.      U   32)— ht  fa  S    4t,l,  C 

—  0-03,  OaO  ii-aa.  H  0-18=99'73  BtromeyM. 

0-i'3,  Si  O'l.S,  Oaf  01f>,  l3,Bit.  0-l0^9a-49  S. 


=y!)'20  Slromey^r. 
'[|-58  Stroiueyer. 
H.^  =  li7'ii41truDde«. 


Tbomaon  girea  Tor  the  eompoait.oii  of  tlio  Drummood  I.  colestite — baryloesIetUle  (L  c) — S  40-3I), 
6r  116'H,  Ba  ;!3-06,  fo  0-69.  fl  U'7a=ltXi-20,  and  G.  =  3-9il.  But  bis  analysis  needH  coLflnoB- 
tiou.  The  celestila  of  Eingstou,  C  W^  which  TliumBou  rauka  with  that  of  Uiuumioud  1,,  ia  pura 
oelestile  aocordiiig  to  T.  S.  Hunt:  it  has  G_=;i'9'l.  In  the  radiated  mineral  from  Ki  rtcn.  Han- 
ovor.  TuniiT  found  (Ed.  Pliil.  J.,  li,  a29|  l^rS  78-21.  BaS  iO'J  l  =  lia  ii^  ;  aqd  Griiucr  ((ill)-.  Ann., 
li,  72)  Sr  is  73-ijO,  Bu  S  26  17,  who  aualyiipd  cryBtala  of  a  bluish  milk-white  color,  having  G.= 

3-e;>uu. 

Wittstein  Suda  that  the  blue  color  of  the  colsBtito  of  Jeoa  is 

Pyr^  etc.— B.B.  frequently  decrepitates,  fuses  at  3  li 
tia-iod;  the  fused  muss  reacts  alkulioe.     Ou  charcoal  fi 
cultly  fusible  hepatic  mass;  this  treated  with  mui 
flame.     With  soda  on  cliarcoal  reacts  like  barite, 

Oba. — Celestile  is  usually  associated  with  timcsb 
aic,  and  other  geological  formations.     Occurs  also  in  beds  of  gypsum,  rock  salt,  and  cby ;  tiud 
with  sulphur  iu  some  rolcaoic  rcgious. 

^cily,  at  Girgeati  aud  blsewhere.  affords  splendid  groups  of  crystals  along  with  sulphur  and 
gypSuiQ.  Fine  Kpocimona  are  mot  with  at  Bei  in  Switzerhmd.  and  t'ouil  iu  Spain;  ut  Doruburg, 
□ear  Jena,  Qbrous  and  bluish;  in  the  de]>Brtiiieiit  of  the  G:iroiiiie,  Fmuoe;  in  tlic  Tyrol;  KeU' 
banyu,  Hungary;  at  N'ortea,  in  Hanover;  in  rock  salt,  at  Ischl,  Austria.  Alao  found  at  Aiist 
Ferry,  near  Bristol ;  iu  trap  rocks  near  Tautulhin,  in  East  Lotliiun ;  at  the  Caltoa  llilt,  Edinburgh ; 
near  Knareaborough,  in  Yorkaliire ;  at  Fopayau,  Now  Grcniida. 

Specimens,  Qut'ly  crystallized,  of  a  bluish  tint,  are  found  iu  the  Trcuton  limestone  about  Lake 
Huron,  particularly  on  Stroutian  Island,  aud  at  Kingston  in  Canada;  Chauinont  Bay,  Si-bohario. 
and  Lockport,  N.  Y.,  have  afforded  good  specimeua;  also  the  Kossio  load  mine;  Depanvilte  and 
Stark  (liirui  of  James  Coilll,  N.  Y,  A  blue  Iltirous  celestile  oocura  near  Frankstown,  Logan's  Val- 
ley, Huntington  Co.,  Pouu.,  associated  with  pearl  spar  and  auliydrite,  and  tliis  was  the  celestile 
taken  to  Europe  by  Schiitz,  and  named  by  Weruer  alter  an  analysis  by  Klaprolb. 

The  ibirk  blue  fibrous  cclcstite  of  Jena  is  peculiarly  trichroic ;  and  ita  color  alKO  varies  wilb 
the  an.,'le  between  (he  principal  cleavage  and  the  direction  of  the  fibres ;  tlie  color  with  the  augit 
Si",  dark  blue;  lii",  sky  blue;  40°,  palu.blue  tSchmid.  Pogg.,  cxi.  637). 

Name  I  from  atlealu,  celtaiiiU,  in  allusion  to  the  faiut  shade  of  blue  often  presented  by  the 
Rilueral. 


«  of  a  phosphate  of 

white  pearl,  coloring  the  fhnue  atron- 

.,  and  ill  B  F.  is  convertod  inio  a  diffi- 

c  acid  aud  alcohol  gives  an  iuteni-ely  red 

uiiidatono  of  Silurian,  DevoiiL 
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Artif. — Obtained  in  crygtala  at  a  temperature  of  300°  C.  from  solution  in  water  (Dr.  Sullivan) ; 
in  lamellar  crystals  by  fusing  a  mixture  of  gypsum  and  common  salt,  and  treating  with  water; 
A.  Gages. 

632.  ANHYDRITE.  Muriazit,  Salzsaurer  Kalk  (fr.  Hall,  Tyrol),  Ahbe  Poda,  Fichtel's  Min.  Auf- 
satze,  Wien,  1794,  228.  Wiirfelspath  Werm.,  ISOO,  Ludwig's  Min.,  L  51,  166,  1803=Oube  Spar. 
Sonde  muriat^e  gypsiP&re  (of  llall)  (from  Klapr.  anaL  in  Beitr.,  i.  307,  1795)  H.^  Tr.,  ii.  1  Sol.  Cham 
sulfateo  anhydre  (fr.  Bex)  Vauq.,  U.,  Tr.,  iv.  1801.  Anhydrit  Wtm.,  180;J,  Ludw.,  11212,  180A. 
Wiirtelgypa  Lvdwig^  ii.  169.  Anhydrous  Sulphate  of  Lime,  Anhydrous  Gypsum.  Karstenit 
Hausm.,  Handb.,  880,  1813. 

Gekrosstein  (fr.  Bochnia  and  Wieliczka)  Wem, ;  Tripe  Stone  Ekgl. ;  Pierre  de  tripes  Fr.  ;= 
Anhydrit  Klapr.,  Beitr.,  iv.  231,  1807.  Pierre  de  Vulpino;  Marmor  Bardiglio  di  Bergamo;  Bar- 
diglione;  Chaux  sulfatee  quartzif^re  I'ttM^.,  II.,  Tr.,  iv.  251,  1801;  Siliceous  Anhydrous  Gyp- 
sum.   Kieselgyps,  Vulpinit,  Ludwig,  il  170,  1804. 

Ortliorhombic.  /A  /=:100°  30',  O  A  1-1=127°  19';  (r:h:  c=l-3122  : 
1  :  1-2024.  Observed  planes:  6* ;  vertical,  /,  i-l,  i-t,  i-},  i-J,  i-|;  domes, 
14,  f4  ;  octahedral,  o,  n^f, 

(9  A  14=132°  30' 

6'A|4=110  8 
\-\  A  14,  top,=85 
|4a|4,  top,=40  16 
I- J  A  f,  ov.  i4,=122 
^•4Ai^-f=143  12 
i:\  A  l-;=77  26 
i-\  A  2'-|,  ov.  ;4,=102  34 

s  A  i4=135  35 
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^[^^ 


Stassfurt 


Aussee. 


i-l  A/=  153  50  i'l  A  72=143°  37'         i-l  A  (?=124°  10' 

Fig.  511  view  of  front  side  of  a  thick,  rectangular,  somewhat  tabular 
crystal, iiaving  a  zone  of  planes  between  i-l  and  each  14,  or  the  correspond- 
ing edge.  Cleavage  :  i-%  very  perfect ;  iA  also  perfect ;  0  somewhat  less 
so.  Also  fibrous,  lamellar,  granular,  and  sometimes  impalpable.  The 
lamellar  and  columnar  varieties  often  curved  or  contorted. 

H.  =  3  -  3-5.  ^  G.  =  2-899-2-985  ;  2*956,  Aussee  ;  2*985,  Stassfurt. 
Lustre :  «*4  and  i-1  somewhat  pearly ;  0  vitreous ;  in  massive  varieties, 
vitreous  inclining  to  pearly.  Color  white,  sometimes  a  grayish,  bluish,  or 
reddish  tinge  ;  also  brick-red.  Streak  grayish-white.  Fracture  uneven ; 
of  finely  lamellar  and  fibrous  varieties,  splinteiy.  Optic-axial  plane  paral- 
lel to  t-Z,  or  plane  of  most  perfect  cleavage  ;  bisectrix  normal  to  0\ 
Grailich. 

Var. — 1.  Ordinary,  (n)  Crystallized ;  cleavable  in  its  three  rectangular  directions.  (5)  Fibrous ; 
eitlier  parallel,  or  radiated  or  plumose,  (c)  Fine  granular,  {d)  Scaly  granular.  ViUpinite  is  a  scaly 
granular  kind  from  Vulpino  in  Lorabardy;  it  is  cut  and  polished  for  ornamental  purposes.  It 
does  not  ordinarily  contain  more  silica  than  common  anhydrite.  A  kind  in  contorted  concretionary 
forms  is  tlie  tripestone  (  Gekrosstein). 

2.  PstmUniwrphous ;  in  cubes  after  rock  salt. 

Comp.— Ca  *S=Lime  41  2,  sulphuric  acid  58*8=100.  Analyses:  1,  Klaproth  (Beitr.,  iv.  224)j 
2-4,  Stromeyer  (Schw.  J.,  adv.  875);  5,  C.  W.  C.  Fuchs  (B.  H.  Ztg.,  xxi.  198): 


s 

§i 

C 

Fe 

Ca 

A 

Bit. 

1.  Sulz,  cryst. 

59-78 

0-25 

0-10 

4306 

=103-19  Klaproth. 

2.  Uimmelsberg,  cryst. 

65-80 

0-23 

009 

0-25 

40-68 

2-91 

0*04 = 1 00  Stromeyer. 

OncEN    COM  PI 


J—™  ^^_^^l     ^^^^      ^^_^     0-i(T=9y&GStromeyer, 

J.  St«iJ\.rt.  fl^t  esse      —      —     *r2L     0-tl5=99'T2Fu.-h». 

V^ai^ia  Mid* ''■*  ^P'"''*  tot^iU'iiB  P-  ^  of  KJIica  (and  Itenco  the  uome  siliceous  anbjrilritel 
^llTaT^tt  HHdpM  •»  ""l  sustain. 

"y"  ,*B-— BJI.™«*  •'  "•  wlofi^K  '*>*  8'"°''  rpildisli.yellow,  nnd  jieWiog  un  enaoiel-Iike  haul 
^^'r*  J,  nP-*'-*  <lo  charcoal  in  B.F.  ircluced  lo  ■  colpliid;  with  nods  does  not  Aim  Id  ■ 
T~^j^<-  —J  i.  mJ  ■liiurbnibj  ttit>  nal  like  bulla;  is,  howsrsr,  dceomposed,  and  TiefaUa 
^*|^^^^,  l,,ir  lUnr;  willi  lluurilB  Ibsea  to  ■  dwir  peurl,  which  ie  eoamel-wiiite  nuliMDng. 
^7w  l^tt  Mw^  am^to  op  >nit  bHwncx  infiiElble.  Soluble  in  muriatic  scid. 
f^%!^Bini  ml^^d^rMer,  at  IS'TS"  C,  clisBoive  0-3  part  of  Ruhydrite. 

^^_^I^IK  It  nek*  of  THrioLui  aires,  espcoialty  in  1luie«tone  strata,  tnd  oClea  the  tamo  thai 
j^^^m^mry  tJV>ia,  ntnl  also  very  Gomuioiily  in  budg  of  rock  Bait.  It  was  first  diECorMcd 
Jr^^,y,  ,^«  war  Hull  in  Tjro!,  by  Abbe  Podo ;  und  ueit  that  of  Bci.  SwitM-rland.  Othoi 
Z^MM  at*  •*  J^***"**  '^"'  cryslalliieiJ  and  iimssivc^  tin?  torsner  somvlimea  iu  splendid  gcodt* 
l^mlM  IM**' ^ridt''*'' '  "'  ^"'^  '"'  '-'"'  ^^<^<"'  '<'  Wiiil«niberg :  FlimroeUberi;,  natx  IIIVIil; 
C^^),i„  I,  t^Huihtii ;  Jiiin«burg,  IIuaoTcr;  Lnuterlmrg  initio  Ban;  Kapnik  in  Uuugiirj'i  I-^il 
j^^L^  jk^>n*;  AnHM  I"  ^ty^a;  Beruhtosgadon  in  Bavaria;  at  Rienthal  and  eliwwhiiro  in 
2L  XW  n*«iBla.  or  tlipir  mvities,  wilhlu  quartz  crystals  i  StaAafurt,  in  Sua  iTyatnla. 

I^^^\!!^H«,  at  Lockpurt,  N.  T.,  Sne  hint,  in  gtodeaorblavk  liniciiiiiu?.  acoompanlod  with 
.  _  ij^  ._.!  jjrpguin,     ]□  NoTB  Scotia  it  foriua  eilciisi»o  boda  at  the  eatnory  of  the 

"^^tuiHVmn  rnrnmtlou. 

r«  -  ■ "'  ■■-" " — ' 


«M* 


a,  Cmii  mors,  nlao  near  the  Five  Idanda  and  elsewlipre,  aaaociulcd  witli  gypsum, 
_...«ou*  rnrnmtlou. 

Itom  Italli  figured  b;  Hao;,  viae  a  stout  rpctangutnr  prism,  with  planM  /  on  the 
,  _.4  nlvliijt  MA  /=1J0-  4',  whenre  /-./=( 00"  s.  The  Stnasfiirt  layBUils  {C.  Sl>i, 
'>'iihf''  Uin.  18GG.  <t(ll )  liaTS  nearly  tlie  ordlnurj'  Ibrma  nf  barite,  und  approiiinale  to  them 
[**  Solimuf  ™«'".'*  'Hi'  angle  oTer  i-iofan  ocmirring  ycrtienl  prism  iPog^j.,  raviu  051),  IStiS) 
mJ  t.  Italic  {Bor.  Hied.  Uea.  Bonn,  ZU>,  IKeSj  IS1°  H'.  Dluin  slates  that  the  pri.ini  /  l> 
■HI  «)iunu>n :  It  in  verticallf' stria  tod,  and  tbvae  etriutlonii  an>  formed  of  pianos  ol  Ihc  oUicr 
MM  niuainroil  by  him ;  lacasurcmonts  only  approximationa.  Sdirauf  and  DIuiii  nuika 
\An  I-IeHA^;  l^iobs  (B.  II.  Zig.,  xxi.   1981,  Bii';  and  T.Bath,  84°  M'.     In  %.  611 

ihH  a  b  In  Uia  Wi><^  vorUoal  ume  with  a;  and  if  o  is  made  the  plana  1  (aa  done  by  QrMki 

^IflDark  «!•  3-i  anl/ll-L  B.  and  M.  obCaioedis  their  mMsurenients  Ibr  t-ion/,  n,  0,  13S* 
7i  I1A  !■',  and  ITS'  ^1'  iPhU.  U^j^,  III.  19.  ITS);  ond  Kraitich  and  Lang,  for  the  euine  |Bcr. 
,.'  H  .  I,  mil,  -.ul,  153'  511",  MS  37,  124-  10'.  The  liittor  give  for  thfir  eak'nkil.  .i  r.-idl.s 
t.'.t  IS) ,  14'-'  B9*'>  I'^H"  Sli'.  The  prism  t-^,  u'liich  Inis  tlic  angle  102''  34',  maybe  tliat  homo- 
k^iu.,1  uiili  /of  ba'riit;  in  tliia  ease  the  bruchj-dingonal  above  would  be  the  macrodioRonal. 

Alt-"-^''""^'"'  nioisture  and  clianKca  to  gy]>sum.  Kilcnsive  lieds  nre  sometimes  llius  altered 
v>  ivtit  or  tIirou>!hoiit,  as  at  Bex,  in  Switzerland,  where,  by  dt^itlng  down  GO  to  inu  ft.,  the 
UiwIliTi'il  iiuliydrite  may  be  found.  Soinotiines  Hpociiiipns  of  aulij-drilu  are  altered  iKtween  the 
t),>lia  'T  '.'Vi-'r  tiio  exterior.     Also  alteretl  to  quartz  and  siderito. 

94i,  ANQLBSITE.  '7itriol  de  Plomb  ifotnti,  Syat.  Uiu.,  37),  1779.  Plumbum acido ritriolico 
mliierulisotum  Brrgm.,  Soiagr.,  IIG,  1782.  Load  mineralized  by  vitriolic  acid  iVil/ifriiig,  Trl. 
UvTirm.  t^oingr.,  178^.  Lead  min;rralized  b;  vitriolic  acid  and  iron  (on  I.  AuniloseH  "iu  immense 
uuanlitics ")  Williei'iag,  ib.  'VKrioi  de  Plomb  ((V.  Anrinhisia)  Prvitst,  J.  de  Phys.,  xn.  394, 
WT.  Dleiglaa  |fr.  the  Hare)  Latius,  Beob.  Ilarzgeb.,  ii.  J55,  1730.  Nat  Bleivitriol  Kixrstcn, 
Tab.,  24,  LI9I.  Lend  Vitriol,  Siilphnlc  of  Lead.  Vilriolbleicrz  Geria.  Plomb  sulfate  Fr. 
Anglesile  Boid.,  Tr.,  il.  459,  18-12.  Sardinian  Breilh.,  B,  11.  Ztg.,  xiiv.  320,  1865,  ixv.  194, 
18G6. 

Orthorliomljic.      /A  7=103°  43J';    0  A  1-1=121"  20J',   Kokscliarof; 

n:h:  c=l-fi422S  :  1  :  l-273«3-i.  Observed  \>\-A\\K<i:  0;  verticiil,  /,  U,  i-i, 
1-2,  H,  «'-|>  «-S.  I'-S,  H, ;  domes,  ^,  \-l;  -J-i,  |-i,  1-i,  3-T;  octalit'drai,  \,  \ 
il  1,  "L.  2 ;  H.  1*- ;  2-?, ;  J-;,  f-a,  l-i,  2-i,  l-S,  f-3  ;  1-4,  2-4. 

(?  A  J-i-liO"  37'  0  A  ^-1=147°  U'  0  A  1  =  115°  354' 

0  A  l-i=127  48  (?  A  3-i=104  30  t>  A  |=133  46 


ANH\TROUS   8CLPHATK8,   OHEOMATEB. 


C23 


0  A  2-^103°  28' 
i-iA/=141  52 

i-eA?"-2=ir>8  34 
i-l  A  f  i=i:)i»  23 
i.|A/=138  8 
/A  1-2=1(53  18 
/Ai-i=160  38 


/A  V-3=141°  8' 
/Al  =  15-t24f 

/A  2= ICO  32 
-I- A  1-2=153  17 
.-i  A  2-+— 156  44 
1  A  1-3  =  151  32 
1aH=108  37 


1  A  f  1=14,"  25' 

l-iAl-i,t..i),=75  35J 
l-:Al-i,ov.a.  =  104  24J 
^lA^-I,  top,=  10l_i4 
1-2  A  i-2,  ii'unt,=137  8 
i-i  A  z-a,  ov.  (-!,  =  115  1 
i-S  A  i'-S,  ov.  w,=134  0 


Crystals  sometimea  tabular ;  often  oblong  prismatic,  and  in  tlie  direction 
of  eitlior  of  tlic  axes;  as  tlie  vertical  axis  in  f.  515;  tlie  miicrocliiigonal  in 
f.  512,  51(5 ;  tlie  braeliydiagonal  in  f,  513 ;  also  thick  and  short,  as  in  f.  514 ; 
also  sometiniL's  in  octaliedral  forms,  more  or  less  modified,  made  princiimlly 
of  t)luncs  1-2,  as  in  f  517 ;  or  of  planes  1 ;  or  1-8,  or  1-3.  Cleavji<;e :  7,  O, 
hut  interrupted.  The  planes  /  and  i-l  often  vertically  striated,  and  i-t 
horizontallv.  Also  massive,  granular,  or  hardly  so.  Sometimes  stalaetitic. 
ir.=2-75— 3.  G.=612— C-3!);  C'35,  riienixvilie,  Smith.  Lustre  highly 
adaniimtine  in  some  specimens,  in  others  inclining  to  resinous  and  vitreous. 
Color  white,  tinged  yellow,  gray,  green,  and  sometimes  bine.  Streak 
uncolore<l.     Transpurent^-opaque.     Fracture  conclioidal.     Very  brittle. 


OXl'GEN   COMPOUNDS. 


L  WantodchMd 

3.  Zvtlerfpld 

4.  LeadhUla 
C.  Plienixville 


(J)2il-«0      TS'SS 


a-25=98'B0  HflptMh. 

3*a=gs  S  Klaproth. 

0-51,  Hn  0-'.T=99-a3Stroin- 

0-!Jll  =  lUO  Thomson. 

,  Si  0-2u  =  liS-U6  Stnitb. 


Pyr.,  etc — B.B.  dBcrapitflles,  fuses  in  the  Hbiub  of  a  candle  (F.^l'B).  On  chnrconi  in  OJ* 
Tatee  to  a  dour  pearl,  wbicli  on  cooling; hccomea  milk-white;  in  R.F,  is  reduced  with  eflcrrosceoa 
to  mptullic  l^nd,  Vi'ith  BDila  on  charonal  in  K.F.  ^vex  mebdlic  lead,  and  the  soda  ia  absarbi^  br 
the  cobI  :  when  the  aurfuce  i>f  the  ixei  ts  removed  and  placed  on  bright  Mver  and  moia1«ued  with 
water  il  tarnishes  the  metiil  blaoic.  QifUcultlj'  soluhln  in  nitric  acid.  Soluble  in  citrate  of  amino- 
nia(J.  L  Smith).  Soluble  iu  i2,81G  parts  of  water  of  11'  C  IFrcicniuB).  Soluble  1  pan  in  30,00! 
of  waicr  (KoilweU> 

Obi.— Tliis  oro  of  lead  was  first  obserTed  bj  Monnet  as  a  result  of  the  decompo4itioD  of  ^le- 
nite,  and  it  ia  often  round  in  its  cavities.  At  Lcadhills  it  oocurrcd,  occupying  the  ciiUcal  cavities 
of  Kalenile,  or  disposed  on  the  Burface  of  th«  ore  \  aod  this  locality,  and  also  llial  of  Wanlin*- 
head,  ronnerly  afforded  large  and  beautiful  crystals,  some  tran^purent  end  Btiveral  inches  in 
diaoietor.  First  found  in  England  at  I'urya  mine  in  Angleaea.  Oocura  also  at  Melanowetli  in 
Cornwall ;  in  Derbyshire  and  in  t'uniherlaiiei  in  erjatnls ;  Clouslhal,  Zellerfeld,  and  Gicpi^tibatji.  in 
the  llnra;  near  Siegen  in  Pruasia;  Suhapbnoh  in  the  Black  Forest,  Badi^nweiler  iti  Brtiegau; 
Bad  in  Sardinia  to  small  but  perfect  transparent  cryetnls ;  Foadon  in  Qranada :  raassire  in 
Kbetia.  Ajidalusia,  Alston  Moor  in  Cauberlaud ;  in  AuatraliH,  whence  it  is  exported  tiy  tbe  Ion 
to  ISngland.  I 

In  the  United  States  it  occurs  in  large  cryetnls  ot  Wboatlej's  mine.  PliDnlivUle,  Pa.  (f.  fill,  SIS. 
Gil}:  loss  well  crjatnllixad  in  Missouri  lead  mines;  at  the  lead  mine  of  Southampton,  Uwis. ;  at 
Rossie,  N.  Y.;  wiui  galauite  at  Iho  Wallon  gold  mine,  Lonisia  Co..  Va. 

Nsmod  from  the  locality,  Anglesey,  where  it  wiis  first  found  hy  Dr.  Withering. 

For  reuiat  papers  on  ciyet.,  £okschaTof,  Mln.  BitssL,  i.  3-1,  il,  lUT,  liL  2ii,  elaborate ;  v.  l«ng, 
Ber.  Ak.  Wieu,  very  elaborate ;  Zepharovich,  Bftr.  Ak.  Wien,  v.  I  ilB9. 

Sard-iJaii  is  distorted  an^^esite  JVom  Uonlepoai  In  Sardinia,  with  which  Richler  foiiiid  it  to 
agree  in  composition;  9.=6'a80—fl-aBa;  H.  =  3— 3-6;  wbila  and  like  aBRleaite  in  lustn-.  Bn-it. 
hsupt  makes  it  hemidomatio  (monodinic  or  hemihedral);  andlbnnd  for  the  fundamental  prism  the 
angle  10  r  53' ;  and  saya  that  the  bisectrix  of  the  optiud  angle  is  normal  to  a  pinuo  tniDraMina 
an  edge  of  the  fundamental  prism,  and  not  to  the  bane  na  in  anglesito.  Tbe  opti^  fact  staled 
BhowE  that  tlie  prism  i«  nnrmBlly  ortbometnc ;  and  if  the  plane  referred  to  bo  made  the  ba<w 
(or  plane  0]  then  the  mineral  agrees  with  aiigleaite,  both  crjatallographically  and  (pptiiailly.  Thfl 
eo-cflllTd  faiidumenliil  prism  is  prism  «-!  of  anyksite,  which  has  the  angle,  as  abovo  givrn,  101' 
14'.     The  form  approaches  Qk  fi  Iti  above. 

Alt. — Anglesite  occurs  altered  to  cerussile  (?bC);  also  to  a  hydrous  anglesito,  according  to 
Breitb. 


634.  ZINEOSITE.     Zinkosit  Breilk.,  I 


H.  Ztg.,  li. 
i  with  a  ogle 


iOO,  1852.     Anhydrous  Sulphate  of  ZIna 


335.  ItEADHLLLITE.  Plomb  carbonate  rhomboidal  Bourn.,  Cat,,  p.  843,  1817.  Siilphalo- 
Iricnrbniiate  of  Lead  flrooJp,  Ed,  Phil.  J.,  iii.  in,  1820.  Lcadhillite  Jkud.,  Tr.,  iL  366,  1832. 
Bleisulphotricarbonal,  Tcmarbleierz,  IFeija.     Paimjthit  Glocker,  Syn.,  266,  184T. 

Ortliorliomi.ic.  /a/=103''  Ifi',  (?Al-i=120°  10';  «  ;  J  :  c=l-7205  : 
1  :  1-2632.  Olwei-vcd  jilimes  as  in  f.  SIS,  with  also  V-2  replacing  edge 
between  /and  i-l.  Hcnnlicdral  in  /and  some  otlier  pianos  ;  lieiice  mon- 
odinic in  n?poct,  or  rliomboliedral  wlien  in  compound  crystals. 


0  r.  \-l^ir>0°  W 
O  r-.l-Vli''  11 

fr-i  A|-i=119  50 


i-l  A  f  (=150°  27'        i-i  A  /^ISS"  22' 
U  A  1-2=128  U  i-l  A  2-2=111  36 

a  A  i=lll  30  t-i  A  ■i-«=90 


ANHYDBOUe  BULPBATES,   0HBOUATE8. 


Cleavage;  i-i  very  nei feet;  t-I  traces.  Twins,  f. 520, 
521  {druwii  with  t-l  as  top  planej,  consisting  of  3 
crvstals ;  composition-face,  14  (see  f.  522) ;  also  par- 
allel with  /. 

II. =2-5,  G.=6-26— 6-44.  Lustre  of  -U  pearly, 
other  parts  resinoiis,  Bomewhat  adamantine.  Color 
wliite,  passing  into  j'ellow,  green,  or  gray.  Streak 
iincolored.  'I'ransiiarent  —  translucent.  Conelioidal 
fracture  scarcely  ofwot  inblc.     Rather  sectile. 

Comp.— PbS-i-.'l  l*bC=SuIpIiote  of  load  2745,  carbonate  of  lead  T2-95  =  10U.  Analjses 
1,  Berzeliun  (Jahreab.,  ill  i:<4);  2,  Stromejer  (Gel  Adz.  Giitt.,  113,  I8S3>: 

1.  LoadliiUa      Pbg  2S-~        Pb  C  710=99-1  Berapliua. 

2.  ■'  29-3  727  =  11)0  Strooieycr. 

Pyr^  etc. — B.B.  intumeaccfl.  t'asea  at  15,  and  turns  jellow;  but  white  on  cooUqk-  Baailj 
reduced  on  charcoal.  With  soda  afforda  the  reaction  for  .fulpliuric  acid.  Efferveaces  briskly  in 
nitric  ncid.  and  luaTea  white  aulphnte  of  lead  undisgolved. 

Oba. — This  ore  boa  beeo  round  at  LcadhiU!<.  with  other  oref  of  lead ;  aldo  in  cryatals  at  Bed 
Gill,  Cumber!  anil,  and  near  Tauiiionin  Somersetshire.  Greondais  also  itat<!d  to  be  a  localitjoE 
it,  and  die  ialaod  of  Serplio,  Grecian  Archipelago.  Tlie  crystals  aeldom  exceed  an  inch  in  leD|;th, 
and  arc  comtnonly  amullor.  Reported  by  C.  TJ.  Shepard  (Am.  J.  Sci.,  II,  it.  H6)  from  Newberg 
Diatrict,  a.  C,  but  there  is  some  doubt  as  to  the  locality;  also  Prom  the  Morgan  silver  mine.  Spar- 
tanburg District,  S.  C. 

Brooke  ami  Milter,  who  show  that  the  form  of  loadhilliCe  ia  orthorbombic,  make  the  prism  }-t  (of 
I'JO'  ^0 )  the  fundamental  vertical  priim,  and  appear  to  regard  the  spodes  as  related  Ki  aragonite. 
The  fact  that  the  twins  are  not  formed  parallel  U>  the  faces  of  this  prism  (as  they  should  be  if 
the  priam  i|-i  were  homologous  with  the  araKontte  priamX  and  the  cloae  approximation  in  angle 
to  auglesile,  Eihown  above,  besides  other  reaaona,  have  led  the  author  to  adopt  the  position  of  the 
crystals  here  given,  which  exhibits  the  aDglcsil«  relation,  S^uaannite  (rhomtiohodral)  and  leadhil- 
Itte  I ortho rhombic)  are  mutually  dimorpha,  and  ao  also  are  dreoUte  and  ttnglesite.  Now  susunnite 
and  drcelite  ore  nearly  identical  in  angle ;  and  therefore  leadhillile  and  anglesile  must  be  equally 
related.  Since  in  auaannito  the  sulphuric  acid  dominates  over  the  carbonic  acid,  and  impreasea  on 
the  lead  aalt  its  character  (or  Che  form  of  tlie  sulphatel,  the  same  should  be  the  case  with  ita  coi^ 
relate  leadliillite — this  species  being  the  very  aame  chemical  compound.  (9ee  on  this  subject, 
Am  J,  Sci.,  IL  xviii.).  The  hemihcdriam  of  the  spcciea  gives  origin  to  the  peculiar  rhombohe- 
drnl  aspect  of  the  twins.  The  an|;1es  of  tbeao  twins  are  near  those  of  ausaimito.  I^.  1  is 
partly  from  Mobs,  with  other  occurring  planea,  and  is  introduced  to  show  the  relationa  ot  ths 
planes  in  the  poaition  of  the  crystal  adopted. 

On  crystoltizalion,  Ilaidinger,  Ka  PhiL  Trans.,  r.  217  i  B.  i  M.,  Min.,  668. 

636.  OAIiEDONTTXI.     Cuprtous  Sulphato.Carbon«te  of  Lead  Brooke,  Ed.  Phil,  J,  iU.  Ill, 
1820.    Oaledouite  BeueL,  Tr.,  iJ.  381,  1832. 


'245  OXYGEN    CCIMPOrNCB. 

Orthorhomliio.    7a  7=95°,  0  A  1-7=123° 9' ;  o :  J :  c=vi^i 

Obsorved   planes  as  in  the  annexed   fi^ni'^ 
""  Oh  14=125°  2y'.  O  A  2-i  =  lll8"  6'.  Oa\= 

125=50'.  WAl-115°  43'.  I  M-l=\Z-2'' W 
1  A  1,  pyr.,=105°  and  96°  43'.  CIea%'jige:  / 
and  0  indistinct,  i-i  more  obrious.  Cryatsvls 
Bometiinefi  large;  UBoally  minute;  occasiuii- 
ally  in  divergent  grotips, 

H.=2-5— 3.  Ci.=6-4.  Lustre  resinoiw. 
Color  deep  verdigris-  oi-  bluisli-gi-een  ;  inclin- 
ing to  niountain-gi-een  if  the  ['ryfitals  are  d*-!]- 
cate.  Streak  greenisli-wbite.  Translucent. 
Fracture  uneven,     liatlier  brittle. 

Oomp. — Salphnte  or  lend  Dombiued  with  verbonBta  of  copper  iDd  le»d.  AnaljsiB  by  Brooka 
(It-): 

PbS55'3  tbCaa-S  Cui!  11-4=100  Brooko, 

oorreapondlnii;  ncarlj  to  S  Pb  S +  2  I'b  0-^Oll  C,  or  1)  tiC 

Pyr.,  etc. — B.B.  <sa  flmrcoa]  easil;  reduced.  PutLnlly  soluble,  nith  a  slight  Hfcrresceoce,  in 
nitric  acid,  leaviag  h  reniilue  of  sulphnte  of  leud  (Brooke)- 

Ob«.— Occurs  at  tcndhilla,  Scoclnnd,  arpompuuying  other  ores  oriwid,  in  cryslols  with  liiuirilp: 
at  Hed  GiU  in  Cumberland;  olno  at  Rotzliaiiya  in  Hungary;  Tonne  in  tlie  Ilara.  SuitI  to  trc^ui 
Bt  Uine  U  Motle,  Miaso  jri.     The  abore  flgura  ia  by  Brouka  of  a  Leadbllia  crjecaL 


ina,  1835.     Dreeit  Clocks.  Syn, 
or   9-i°.      Cleavage :   rhoinbohedral,    in 


637.  DRBEUTE.    DrOclite  Da/rinoy,  Ann.  Ch,  Pliji 
20 1,  laiT. 
Rhombohedral.      M  A  2i: 
traces. 

H.=3-5.  G.=3-2— 3-4.  Lustre  pearly ;  Bplcndent  on  a  surface  of  frac- 
ture.    Streak  and  ciilor  white. 

Oomp.— CaS  +  aSaS.     AnalysiB  by  Dufninoy  (I.  c): 

BhS61-73    6flg  14-275    Ca  C  B'05     SiSJl     Si  2*405     Cu  1-52     It  2-Sl=100. 

Oba. — To  email  unmodified.  crygtHls,  disseminBtcd  on  the  surface  and  io  tlie  cavities  of  ■ 
quartzose  roclt,  nt  Benujeu,  Fmure,  Kept,  of  the  Rhone;  nlao  at  Badcnweilcr  (Baden). 

Named  by  Dufrenoy  after  Mr.  de  Dree,  a  lilicral  patron  of  science. 

ThomsoD  has  analyzed  another  componud  of  the  siiiphnlee  of  baryta  ami  lime  (Min..  i.  106), 
coDSiBting  of  11*9  of  the  former  to  2a- 1  of  the  Ijtler;  it  was  from  Ilarrowgate  in  Vorkahite. 

638.  STTSANNTTE.    Sulpliato- tries rbon ate  of  Load  pt.  (IV.  Sn!<anna  mine,  Loadhills)  BnxAc, 
Ed.  N.  Pliil.  J.,  iii.  117,  138,  18i7.     Suiannit  ./Zaii,  Handb.,  5li5,  1845. 


Rboinbohedral.  li  h  R=U°,0  Mf=l^&°  Z'; 
a=:l-10«2.  Observed  planes:  -2,  0,i,  2,4.-1-4. 
(9  A  2=111°  13',  0  A  4=101°  3U',  2  A  2=72°  30'. 
Cleavage  :  0  easily  obtained. 

II.=;25.  G.  =  6-5  —  fio.'i.  Lustre  resinous — 
adamantine.  Color  white,  green,  yellow,  brown- 
ish-black.    Streak  uncolored. 

Oomp. — Same  aa  for  leadlilltite.     Analysis  by  Broohe  (L  c): 
Sulphate  of  lead  '27-5,  carbonate  of  lead  72  j. 
Qyatala  trom  Nertbcbiusk,  analyzed  by  KoCschuboy,  having  O. 
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=fi-538 — 6'6S,  and  (hererore  prohably  auflanaile  rather  Ihira  leadhillite,  BfTnrded  him  (Eokaob. 
Min,  RuaaL,  76,  1853)  PbS  211^6,  Pb  C  74-26=10 1 -SI  ;  and  PljS  iiiHI,  PbC  7i-81  =  S9-78. 

Oba. — In  attached  crystals  at  the  Siisauna  mine,  Leadhills  in  Seotluud  ;  at  Kloldawa  in  HuD' 
gary;  NerU-cliiiialt  in  Siberia,  Formerly  rererrod  to  leadhiliitc,  tlie  eompound  cryatala  of  which 
it  rcaemblca. 

ite.as  it  is  aiaumedby  Haidinger,  equals  rery  nearly  -Zofdrea- 


639.  CONNELUTE.  Copper  Ore  of  an  azure  blue  color,  composed  of  needle  pryatala  (fr. 
Wheal  Provide  ace)  AiuUei^'i,  Brit.  Uhi,  iL  la,  pL  12,  f.  1,6,  IS03.  Sulphato-chlorideorCoppet 
Omiuj,  Rep.  Brit.  Assoa,  IS'lT.    Connellite  Daaa,  Min.,  SU,  I860. 

Hexagonal.  <?  A  1=126°  50';  (1=1-1562.  Observed  planes 
ae  in  tlie  annexed  figure.  From  the  nieasuremente  of  Maske- 
lyne,  w=-4'-ff-  Crystab  slender,  or  aeieular ;  likef.  52G;  and 
also  liexagoiial  pi-idiiis  {i-3),  with  the  pyramid  1. 


1  A  1  ov.  sumrait,=73°  40' 

1  A  7=143  10 

1  AI,  adj.,=132  50 

1  A  4-2=133  53 

w  Auf'=l(;3  50 


w  A«?"=137*'  10' 
wAf^2=156  2 
w  A  /=1C6  54 
w  A  1  =  152  37 
/At-2=150 


Lnetre  vitreous.     Color  fine  blue.     Translacent. 


Wheal  tInltjT 
id,  and  chlorid  of  copper, 


0:mp. — From  trials  by  ConncU,  contains  oiyd  of  copper,  sulphur 
•nd  supposed  (o  be  a  compound  of  a  sulphate  ajid  chlorid  of  copper. 

Elisiij  soluble  in  nitric  or  rouriatic  acid. 

ObL — In  Cornwall,  at  VVlieal  Unity  and  Wheal  Damsel,  in  alender  crjstata,  not  over  ftni 
n  diaoiclor  and  -|\,-  in.  thick;  Muakelync,  Phil.  Mag.,  IT.  xxr.  39,  whence  the  above  figure. 


640.  OLAOBERmi.    Glauberite  BrongniaH,  J.  d.  M.,  zxiil  S,  1808.    BtongniartiD  v.  Ltani, 
Handb.,  270,  1826. 

Monoclinic.  6'=08°  16',  /  A  7=83°  20',  0  A  14=136" 
30' ;  a  :  J  :  0=08454  :  1  ;  08267.  Observed  planes :  0 ; 
vertical,  7.  i-i;  heiiiidomes,  2-*',  i-i-.  hemioctaliedral,  I,  4, 
1,3,-1;  8-3. 


OA/-i=lll''  44' 

0  A  1=136  49 
C*  A  3=88  57 
(?  A  7=104  16 


-1  A -1  =  116°  20' 

1  A  1=95  22 
3-3  A  3-3=136  8 


Cleavage :  0  perfect. 

n.=2-5— 3.  y. =2-64— 2-85.  Lustre  vitreons.  Color 
pale  yellow  or  s;ray ;  sometimes  brick-red.  Streak  white. 
Fracture  conchoidal ;  brittle.     Taate  slightly  saline. 

Var. — rhe  above  angles  are  Trom  Brooke  t  Hiller.  SenafTDont  found  (Add.  Cb.  Phya.,  Ill 
xxiri.  la7)/A/=82°  86'— 83°  15',  Oa  1  =  UT°  8T,  O  A  8=89'  V,  Of\l=lOi,°  63'— 106°  17', 
-l  A-  1  =  1  IB"  I8'-1I8°  62',  8.3  A  3-8=185°  10'. 


I.  -ran  Rubia 

56'5          aoi 

a.  BerchtBtgsdea 

57'a9         3I-U4 

8.  IBCM 

6TS2         ail-37 

4.  Tanipaca 

fiTHa          20-68 

B.         ■■ 

55-0       ,    lB-6 

6.  VarenBeviUe 

S»  5  50-50 

fiSS  OXTGKS    COMPOUNDa. 

Oomp^-(iSB  +  lC»)5=Salphalfloraoda  Bl-l.  aulphate  oflimo  48-9=100;  or,  BnlpHmfo  idd 
S7'S,  lime  20-1,  soda  ifi.  AnuljBes:  1,  Brongmnrt  (L  c);  3,  v,  Eobell  (GeL  Anz.  Miitu^PD, 
Jahrb.  Uin  1846,  810);  S,  T.  Usiior  (Ber.  Ac  Wien);  4,  Hajea  ^J.  NaC  H.  Soc.  Boat.,  It.  *aa); 
6,  Dlei  (Ann.  Ch.  Phann,  ba.  SI);  fl,  Pisani  (C.  B.,  IL  7:U); 

S             Ch            S'b           a  Fe                                             ^ 

=100  Brongiiinrt.  H 

[       =Mi.-fiO  KobeU.  ^ 

[  031         =  ]OiiOJ  HaiMir,  ■ 

!       014=9336  Hayee. 

,  B  s-5=  lOii  UUtx. 

aS  4a-TS  claj  0-40=9U-S8  Plaui. 

Xo.  5  was  mixed  wlih  some  utexilo;  No.  6  was  brick-rpd,  friable,  and  rcain-liku. 

Pyr^  etc.— B.B.  dcOTBpitalea,  turns  wliito,  and  fiiduB  ot  To  to  a  white  eiiarael,  coloring  thi 
flame  inionBalj  yellow.  On  chnrcoal  fnaes  in  O.P.  to  a  dear  b«id ;  tn  R.F.  a  portion  ib  abaorbro 
bf  the  charcoal,  leaving  ao  inlbsibla  hepuCic  reaidue.  With  soda  on  diariMuI  gin-B  tlie  reaction  foi 
Bulphurio  acid.  Soluble  !□  mnrUtii:  acid,  hi  water  it  litst-s  ita  transparency,  H  partially  diasolved, 
Imviukb  nigldue  orBiiLphatsorUme  and  m  a  large  eacees  Chia  Ia  completulj  dissulred.  Oo  long 
ei^ogure  abaorlis  moljtun>  and  ffillB  to  pieces. 

Oba, — In  CTfEtoht  in  rork  salt  at  Vilk  Bubia,  near  Ocana.  in  Now  Castile;  also  at  Ausaoc,  in 
Upper  Austria;  In  Bavarini  at  the  aalt  tninea  of  Vi*  in  Pranoo  (Oa/=104°  11',  Dufr.]:  at 
TafHigeTflle,  near  Nancy,  a  red  variety  in  salt  with  polyhaHto  and  anhydrite ;  and  at  Borai 
Lake,  ColifoioiH,  in  blue  clay,  at  a  depth  or  -10  ft.,  having  boen  obtained  in  un  Artpsiou  boriug. 
Province  of  Tampaca,  Pern  (aflbrdinfr  tlie  above  Sgure  and  Senarmont's  nngleat,  with  ulexile. 

Aiti£— Oil  the  artillcial  preparation  of  )rlaub«rito.  J.  FritzBcbe,  J.  pr.  Ch.,  Ixiii.  391.  Chi  crjat., 
Senarmont,  Ann.  Cb.  Phys.,  111.  mvi.  1B1. 


641.  IiAHAREITB.  SulphatiKtarboDate  of  Lead  Broobe,  Ed.  PhlL  J.,  liL  111,  1830.  Umai^iie 
Brrud..  Tr,  ii  3fi6,  ISVL  Cloiylith  Brei(h^  Char.,  1BS2.  Kohlenvitciolbleiapatli,  Bolfavitrlot- 
bki,  Gtrm. 

MonwUnic.     I A  I^Hd"  48';  i-i  A  t'-i,  frontj=49''  60',Gkw;   O  A -14 
=  130°  45'.     Plane  ■>  4  usually  roiinaed,  and  tho 
623  cr_)'6tuls  aggregated  lengthwiso,  and  soKIdid  dia- 

tini;t.     Cleavage;  (>  perfect;  -!■*  less  peHuct, 
Laminfe  flexible  as  in  gypsum. 

H.  =  a-2-5.  G.=6-3-7;  6-3-6-4,  Thom- 
son. Liidtre  of  the  cleavage-faee  pearly  ;  other 
parts  adamantine,  inclining  to  resinous.  Streak 
white.  Color  greenish-white,  pale  yellow,  or 
gray.     Transparent— translucent. 

Oomp.— l'bg  +  tbC=Sulpbateof  load  5315,  carbonate  of  lead  46-86.     Analyacs:   1,  Brooke 
(L  tt);  a,  Thomson  (PhiL  Mbk-,  Hf-  iv.  40a): 


PjfTT  etc. — B.B.  on  charcoal  easily  (educed,  Pnrtially  dissolved 
cence,  leaving  a  residue  of  aulpbate  of  lead  (Brooke). 

Oba. — At  I«adliilla,  Lanarkshire,  Scotland,  with  caledoiiite  and  si 
rcnce.     Massive  in  Siberia,  and  at  Taiinc,  in  the  Ilarx ;  at  Bibcrweie 


trio  acid  with  eflervea- 
le ;  of  very  rare  occur- 


642.  CROOOITE.  Nova  minera  Flumbi  J.  G.  Lehman,  Acad.  Petrop,,  l7t^H;  Pallai,  Voyagea, 
1770,  iL  235-  Mioera  Plumbi  rubra  WeUl,  Min.,  1773.  Rotbes-Bleiorz  Went.,  Au93.  Kennt, 
•IV6,  1774.  Plomb  rouge  Macqaart,  3.  da  Phya.,  iiiiv.  1780  ;  Vawiwdm,  Bull  Soc  Philomath., 
and  J.  de  Phya.,  xIt.  3»S,  1794.  xlvi  IS'i,  311,  1798.     Plomb  chroraat«  if ,  Tr.,  iii  1801.     Cbro- 
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mat«  of  Lead.  OhromsaureB  Blei,  Bleichromat,  ChrombleiBpath,  Germ.  Kallochrom  Hwam.. 
Handb.,  1086,  1813,  Crocoiaa  Bead,,  Tr.,  U.  669,  1832.  CrocoUU  v.  Kvb.,  Gruodz.,  2s:i,  1838 
Krokoit  Breil/L,  Ilaodb.,  iU  '26J,  1841. 

MonocHuic.  0^77°  27',  /a  I=<iZ°  42',  0  A  l-i=13S°  10';  a  :  b  :  c= 
0-95507  :  1  : 1-0414,  Dauber.     Ob- 

eei-vcd   planes :  0,   not   common ;  ^^^  ^' 

vertical,  /  (common),  t-i,  i-i  (not 
common),  t-S,  i-2,  i-i,  «-"} ,^i-\,  i-i, 
i  «-3 ;  clinodomes,  ^-t,  1-1,  ?  J-t,  2-i ; 
humidomee,  &-i,  5-i,  i-i,  i  ^-i,  S-i, 
?  f  i,  1-i,  -8-i,  -6-i,  ?  -5-*,  ^-t,  -S-i, 
-1-i  ;  orthodiagonal  hemipj-ra- 
mida,  i,  f  1, -1,  ^, ! -{, -i,  1 -I, -2, 

-*-J;H;^-*;H.-l-^;¥^, 

-8-1;  '(|1};  2-2,  -S-2,  4-2,  3-V 
(={3-2);  S-i^;  5-};  V-i,i;  f3, 
J-.3,  3-3,  j-3,  (i-3,  9-3,  -12-3  ;  -4-^. 

(=!    4-3)  ;     -l-J,^  ;     H    ;     Y^L  ; 

!H,  4-4,  -2-4;  |-|,  IS-J;  f5,  5-5; 

-11-11;  V'-'/;  17-34;  ulinodiaftonal  liemipjramidB,  IZ-i,  |-i,   g-S 

-H;  ?H;  H;  -f-1;  -^5;  -H;  3-i;  -J-^;  'V-ao. 

/Ai.i  =  133°  9'  0  A  24=118°  1'  -1  A -1=119°  12' 

6»A;-i=102  33        i-i  A  »-S=56  10  1  A  1  =  107  38 

Cleavage:  / tolerably  distinct ;  C' and  ^•ft  leas  so.  Surface  / streaked  lon- 
gitudinally ;  the  fft<!eB  mostly  smooth  and  ehining.  Also  imperfectly  colum- 
niir  and  granular. 

H.=2-5— 3.  G.=5-9— 6-1.  Lustre  adamantine— vitreons,  Colorvari- 
ous  shades  of  bright  hyacinth-red.  Streak  orange-yellow.  Translui^ent. 
Keetile, 


/(tn)  A  I{m) 
Jim)  A  -1  (0 
-1 W  A  -1  |() 

0(c)Al-i{z) 

0(e)A3Hx) 
0(e|A/(m) 


Brazil 
riJ'-98°*3' 
6  36-146   46 
9  'Z9-118   53 


146  4-UB  61 
119  20-118  66 
138  14-138  9 
97   44-97    36 


Fhilipplnea. 
93°  30- -93°  67' 
146  27-146   40 
119  20-118  G2 

SS   11-99 


le  deduces  Tor  the  aa^e  C,  or  the  inclination  of  the 
°  14'  23";  the  Uralian,  77°  3r.20";  the  Philippina,  77°  23' 27".  Kupffet 
ninue  mis  angle  la  i  ;  Brooke  ft  .Miller,  77  "  66';  Haidii^r  obtained  from  otie  crystal  77°  1(1'; 
Eud  by  deductions  from  otlier  moBaureracnts  on  crystals  77°  29'  — 77'  57'. 

Dauber  ^vea  Sgures  of  Ulty-four  different  cryatala.  The  Brazilian  bave  usually  the  plane  1-^ 
and  an  eitreme  variety  of  this  form  ia  shown  in  f.  532.  One  toTm  from  the  Philippines  is  the 
fundanicDCal  octahedron  1,  -1 ;  another  I,  -1,  or  I,  -1,  i-i,  in  slender  prisma ;  wbile  others  approocii 
tbo  Urnlinn  in  fnrm. 

Oomp.— tb Or=0iyd  of  lead  689,  chromic  acid  31-1  =  100.  Analyses:  1,  Pfett  (Sohw.  J, 
ZTiiL  Tiji  a,  Berzuliua  (ib.,  uli.  S4): 


WW 
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Tauquelin  disoovered  the  metal  chromium  in  tbia  mineral  in  1T91  (L  &,  179^  17&S,  sod  3.  i 
M.,  iL  781). 

Pyr.,  etc.— In  tbe  closed  tube  decrepilales,  bUckens,  but  recoTors  itsoriKinal  coloron  axding, 
S.B.  fuses  at  1%  anil  on  diurcoal  is  reduoed  tn  metallic  li-ml  vith  deSagration,  Icaring-  a  Kfidn* 
oT  chroroe-oxyd,  siid  giving  a  lead  coating.  With  salt  of  piiofphorus  gives  an  f  mernld-grctD  besd 
111  hotli  dames.  FuEOd  witli  biaulplmte  of  potanb  in  tbe  platiuum  spoeu  forms  u  dark  violet  uiast, 
which  on  solidirjisg:  becomes  reddUh,  uid  w-hon  mid  grocniBli-white,  ilius  differing  rnim  nuuu^ 
nite,  whicb  on  simUar  IreBtmeut  gives  a  jellow  imisR  (Plattntr). 

Oba.—  First  foiii^d  at  Bercsof  in  Siberia,  in  crjstalK  in  ijuartc  veioa,  or  interEecfing  fniei^  or 

granite:  alsoooours  at  Uursinsk  and  ntmr  Xischne  Tagilifk  in  the  Ural,  m  natrow  veins,  mveriing 

QNoropoaeil  gneiss,  and  HaaodaCiY)  n'lth  gold,  p>Tite,  ^cnite,  quartz,  and  vuuqiieliDtte  ;  in  Brani, 

at  Coni^nhaa  do  Caoipo,  in  fii^e  crTStala  in  dei-ampoaed  gnnite;   at   R«tzbaQja   in   Hongsrv, 

I    at  the  mine  of  St.  Anthony;  Moldawa  in  Huopary:  dd  Luton,  one  of  thu  Philippines,  irlivaix 

,    (TfsUla  were  received  bj  the  author  in  ]m!.  Irani  ICI  Senor  BnuB  of  Manila,  aiid  uoderslood  to 

I    be  Croin  tlio  northern  p?nin«itla  of  Luzon :  according  to  Dr.  Hochstetier.  at  the  minea  of  Isbo, 

In  the  Province  of  North  CniuBrincs,  on  tha  eoutbeasl«rn  poniusuls  of  Luzon  (Dauber). 

TliiB  species  was  Brat  noticed  by  Lehman  (I  c).  Tha  nama  Croeoile  is  from  -a*™.,  tafffot. 
Berthier,  in  1 8S3,  gave  the  word  the  had  form  Orocoisr,  wbiob  "on  Kobell  allerod  (to  make  it  con- 
fomialile  to  ordinary  m!Denilo;ical  noni"nclnliir«)  in  1S38,  to  CrooB'sitt.  and  Sreithaupt,  in  1^1, 
to  Oniaiite  (Erokoit),  and  v.  Eobelt  alao  to  this  last  mentioned  fonn  In  his  later  works.  Uaua- 
msnn's  VallachTOine  baa  the  prioritr ;  but  aa  the  oama  ia  a  poorer  oce,  not  niineralo^cal  in  form, 
■nd  the  apeoiea  was  not  one  instituted  by  Uausiuauu,  we  allow  Grocoite  to  aland. 

fi43.  PHCSNIOOCHROITB.    Metanochroit  Ha-namn,  Fogg.,  zxriiL  IBS,   1S83.     Phoeoilco- 

chroil   Glecker.  Grundr.,  612,   1839.      Subaesquichroniate   of  Lead  Thorn.     Phaaiiicit  Eaid.. 
Hsndb.,  eD4,  ISIS. 

Or tlio rhombic  ?  Crystala  nsually  tabular,  and  reticularljr  interwoven. 
Cleavage  in  one  direction  perfect.     Also  massive. 

H.=3— 3-5.  G.=5-75.  Lustre  i-esinoiis  or  adaraanline,  glimineiiiig. 
Color  between  oociii ileal-  and  liyneiuth-red ;  becomes  lemon-yellow  on 
exposure.     Sti-eiik  brick-red.     Bubtranslueent — opaquu. 

Oomp.— tb' Cr'=Cbioailo  acid  J3-l,protoiydof  Iead769  =  100.  AiialyBia  :  Uermarin  (Po^, 
nviii.  162}; 

Chromic  acid  23-31  Proloiydof  lead  76-69  =  100. 

The  same  result  was  obtained  by  G.  Rose  (Jahrb.  Uin.  18;i9,  575). 

Pyr^  etc. — B.B,  on  charcoal  fuaoa  readily  to  a  d.irk  mass,  which  ia  cryatalline  when  cold.  In 
ILF.  on  charcoal  gives  a  coating  of  oiyd  of  lead,  with  globules  of  lead  and  a  residua  of  chrome- 
oivd.     GiTcH  the  reoctiou  of  chrome  with  fluies, 

Oba. — Occurs  in  Lmestone  at  Bcresof  in  the  Ural,  with  crocoile,  vauqueiinite,  pyroraorphite, 
and  galenito. 

Named  MehmodiTollr  by  Hennann,  from  |.!>.i!,  Wo&t,  and  yo"r<,  tolor.  Bui,  as  the  color  ia  red, 
and  not  black,  and  tbe  name  is  thcrolbre  false  to  the  species,  Glooker  changed  it  to  Phtxiticochnt- 
ite,  from  (pinV(«i>i,  deep  red,  and  ^o-i ;  and  in  this  ho  is  Ibllowed  by  Ilausinaun.  The  abbreviattkl 
form  pluxaieite  is  bad,  because  it  is  too  much  Uke  the  name  of  another  mineral,  phenadte. 

64A.  VAnQnEUNITB.    Vauquoline  Ben.,  Afh.,  vi.  100,  1818.     Vauqueiinite  Bsri,  N.  Syst 
Hin.  Paris,  202,  1819.    Chromate  of  Lead  and  Copper. 

Monoclinic.     Crystals  usually  minute,  irregularly  a^rcfifated.     Twins; 

auiiexed  figure;  composition-face  a  plane  on  the 

*^*  acute  solid  angle  :   O  h  0  (of  the  two  individuals) 

=  134°  30';  (5Ai-i=:149°nearly.     Alsoreniforni 

or  botryoidal,  and  granular ;  ariior|)hous. 

H.=2-5— 3.  G.=5-5— 5-78.  Lnstre  adaman- 
tine  to  resinous,  often  faint.  Color  green  to  brown, 
apple-green,  eiskin-green,  olive-green,  ochre-brown. 
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liver-brown  ;  sometimes  nearly  black.   Streak  greenish  or  brownish.   Faintly 
translucent — opaque.     Fracture  uneven.     Rather  brittle. 

Oomp.— Ou'  0r«-»-2  I»b'  Or'=(Oa.  I>b)"  Or^=0x7d  of  lead  61-4,  oxj-d  of  copper  109,  chromic 
acid  •n-7  =  100.     Analysis  by  Berzelius  (L  c): 

Cr  28-33  I»b  60-87  Ou  10-80=100. 

• 

Pyr.,  etc.— B.B.  on  charcoal  slightly  iutumesces  and  fuses  to  a  gray  submetallic  globule,  yielding 
at  the  same  time  small  globules  of  metal.  With  borax  or  salt  of  phosphorus  affords  a  greon 
transparent  glass  in  the  outer  flame,  which  iu  the  inner  after  cooling  is  red  to  black,  according  to 
tlie  amount  of  mineral  in  the  assay;  the  red  color  is  more  distinct  with  tin.  Partly  soluble  in 
nitric  acid. 

Obs. — Occurs  with  crocoite  at  Beresof  m  Siberia,  generally  in  mammillatod  or  amorphous 
masses,  or  thin  crusts ;  abo  at  Pont  Oibaud  in  the  Puy  de  Dome ;  and  with  the  crocoite  of 
Brazil. 

At  the  lead  mine  near  Sing  Sing  it  has  been  found  by  Dr.  Torrey  in  green  and  brownish-green 
mammillary  concretions,  and  also  nearly  pulverulent ;  and  at  the  Pequa  lead  mine  in  Lancaster 
Co.,  Pa.,  in  minute  crystals  and  radiated  aggregations  on  quartz  and  galenite,  of  siskin-  to  apple- 
green  color,  with  cerussite. 

Named  after  Vauqueliu,  the  discoyerer  of  the  metal  chromium,  and  also  the  first  one  to  notice 
the  crystals  of  this  species  (J.  d.  M ,  No  VI.  L  760). 

John  aescribes  a  greetiish  or  brownish  chromo-phosphcUe  of  lecui  and  copper  (chromphosphorkup- 
ferbleispath)  from  Beresof,  Siberia,  as  occurring  in  small  crystalline  concretions,  having  the  surface 
covered  with  capillary  prisms ;  11. =2— 3;  opaque  to  subtransluoent ;  fracture  uneven;  powder 
dull  greenish.  Analysis  afforded  (Jahrb.  Min.  1845,  67)  I»bCr  45*0,  Ph  19-0,  Cu  11*20,  P  4-10, 
Cr  7*50,  manganese  tr.y  it  1*78,  impurities  1 1*42.  To  a  large  extent  soluble  in  nitric  or  muriatic 
acid.     It  is  probably  only  an  impure  vauquelinite. 

G45.  JossAiTE  Breiih,  (B.  H.  Ztg.,  xvii.  64,  1858).  Prom  Beresof,  occurring  in  small  orange- 
yellow  crystals  with  vauquelinite.  Described  as  ortiiorhombic.  with  /A  /=  1  lir — US'*,  and  traces 
of  prismatic  cleavage;  the  lustre  between  vitreous  and  waxy;  streak  dull  yellowish- white ;  H.= 
3*(i:  G.=5-2.  According  to  Plattner,  it  gives  the  reactions  of  chromic  acid  and  oxyds  of  lead 
and  zinc. 

646.  PZ2TTEOITX2.    Pettkoit  A,  FatUinyi,  Jahrb.  Min.  1867,  457. 

Isometric.  Common  fonn  the  cube ;  also  f.  6,  and  f.  6  with  planes  of 
the  dodecahedron.     Cleavage  :  none  distinct. 

II. =2*5.  Lustre  bright.  Color  pure  black.  Streak  dirty  greenish. 
Fracture  uneven.     Taste  sweetish. 

Comp. — An  acid  sulphate  of  u-on ;  0.  ratio  for  :f'e  :  Fe  :  S  :  fl=  1*5  :  18*6  :  27  :  1*5.  Allowing 
for  some  hydra  ted  oxyd  of  iron  as  impurity  (about  10  5  p.  c,  as  1*51  of  water  would  require  9  1 
of  Fe  for  hmonite),  the  formula  may  be  (iS'e',  Fe)  S^  with  ^e'  :  Fe=l  :  7.  Analysis:  A. 
Pauliu^i  (1.  c): 

S  45-32  3Pe  44*92  ^e  666  fi  1-51=98-41. 

P3rr.,  etc. — In  a  closed  tube  yields  water.  B  B.  on  charcoal  yields  a  magnetic  mass ;  with 
soda  gives  the  sulphuric  acid  reaction.  Wholly  soluble  iu  hot  water,  with  a  deposit  of  a  floccu- 
lent  reddish-brown  precipitate.    Soluble  in  dilute  muriatic  acid.    • 

Obs. — From  Klreranitz,  in  a  breccia,  along  with  iron-vitriol  (melanterite),  in  crystals  from  the 
size  of  peas  to  millets,  and  in  grains.    Named  after  Bergrath  y.  Pettko. 

647.  ALUMIAN.    Breiih,,  B.  H.  Ztg.,  zvlL  53,  1858. 

Rhomboliedral  ?    Crystals  microscopic.    Cleavage,  traces.    Also  massive. 
H.=2— 3.     G.=2-702— 2-781.      Lustre  of  small  crystals  vitreous;  of 
masses  weak.     Color  white.     Subtransluoent, 


63B  OXYGES   COJIl'OLXIiS. 

Oei^. — SlS't^cSalpbuTicoi.-id  60-9,  Hlumiuii  .191.  Acixkrdia)^  tA  TTtmdtVflbr'n  delernriw 
dons  (L  c),  conCaiiia  3T-SS  p.  c  of  aluuiiua,  with  Buljihurio  BCid,  and  no  water, 

Pyt^  etc. — B.B.  unolterod ;  only  lijjrroscoplc;  wuler  Riveu  oS,  but  at  a  high  temperature  enl 
pliuric  acid,  whidi  ma;  be  detected  b;  litmiiB  paper     With  oobalt  solution  a  tine  blue. 

Obi — From  miues  ia  the  Sierra  AIiiiuKTiiru,  southern  Spain. 
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AERANQEMENT  OF  THE  SPBC1E& 

I.  Oxy^GD  I'atio  for  biif^es  and  acid  1:3;  the  species  coming  under  the  gen- 
eral formula  ftg+n  aq,  fis'+«  aq,  or  (fi",fi)S'+n  aq. 


A.  Sulphala  oj  Eleinmls  in  Iht  Pniloxyd  stale. 
1,  Contain  Bmmoniuin.    Orthorhombic,  with  /a  /=ltKI^ — 108°. 

60,lG,|(NH.),-faq 


esn.  MiSL-AGSiTB  NiroS-t-ll 

661.  BODSHlNOAULTriE       (V)  N  H' 0,  Mg,  S,  fl 

66i.  LboOKiitb  (Sa,  t,NH' 0)5+2  fl: 


6e,(e,|(Nii,K,Nn.).  +  2aq 


2.  ConUiQ  sodium,  without  magcesium.  calcium,  o: 
863.  UlHABItrTK  KbS+IOC 


3.  Contain  ealcium  < 

)r  magnesium,  with  or  without  the  i 

org.    Uonoclit 

lie  or  orthorhombio. 

654.  GTPsnM 

eaS  +  2fl 

tSO.    KlESEHlTK 

sigg+a 

656    POLTHALrTB 

(3Ca  +  jMe+tK)g  +  iB 

6i7.  Mahakttb 

(iCa  +  SMg.hik)S  +  ifl 

668.  PlCROBEWTE 

(|lJg+ifi)S  +  3fl 

669.  BL(U>[TE 

UMg+iSa)g  +  2lt 

4.  Bases  and  water 

as  in  section  8.    CryBlala  tetragonal. 

660,   L<£W£ITB 

{lMg+i^'B)g+lifl 

se,|e,|NB,  +  iOBq 

<ahno  metals;  less  than  4  of  fi  to  1 

Se,|e,|6a  +  2aq 
Be,|e,|Mg+aq 

Se,|0,|(JK,4-iea+iMg)+iaq 
Se4«»lliK,  +  sea+iMg)+iaq 
Se,ie,mK,  +  }Mg)4-SBq 
Se,|e,||)Nfl,4-JMg)  +  2flq 


Se4e,|(iNa,  +  JMg)+liaq 


6G1.  EpsoHTTa  MgS+7a 

66i.  TAURiscrra  ("eS+Tfi 

683.  FAUBBBrrs  {ifin  +  |Slg)B  +  Bfi 


6ev|6,|Mg  +  7aq 
60.|6:IFo+Taq 
Se,|e,|(iMg  +  iMn)  +  aai 
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6.  COPPERAS  GROUP.    Basic  elements  and  water  as  in  t!>ection  5.    Monodinio,  with  /A  /s 

82°-92°;  or  triclinia 

664.  MKIANTERIT2  J^eS-l-7fi  Sea|e,|Fe  +  7aq 

66r>.  PuANTTB  (f'e,  Cu)  §  +  7  fl  Sea|ea|(Fe,eu)4-7aq 

6u6.  GOSULBITB  2ng  +  7i[  bOjIOijai+Jaq 

667.  Bif:B£BiTB  CoS+7£[  6e2|e8|eo+7aq 

668.  MoRENOSiTE  jfi§+7fi  fies|es|Ni+7aq 

669.  CnALCANTinTB  0uS+51SL  SO«|Oa|6u+6aq 

7.  CYANOGUROIT£  GROUP.    Contain  copper  and  potassium. 

670.  Ctanoouboitb.         (i&4-iCu)S  +  3]S  6e,|e3|(iK,+i6u)+8aq 

B.  SulpficUea  of  ElemerUa  in  the  Sesquioxyd  tiaie^  cr  Seaqwoxyd  and  Protaxt/d, 

8.  ALUNOGEN  GROUP.    0.  ratio  for  fi,  3,  fl=l  :  3  :  9  to  1  :  8  :  18. 

671.  Alunoqen  Xlg*-}-l8fl  Se,|e4^Al-}-6aq 

672.  COQUIMBITB  IPo  §"+9  fl  SOalOJiFe+S  aq 

9.  ALUM  GROUP.    0.  ratio  for  ll,  S,  S,  ^=1  :  8  :  12  :  24;  for  bases,  add,  and  water,  1 : 

3  :  6.     Crystals  isometria 

67.S.  TsoHEBMioiTB  (i(NH*  0)»+t Xl)g»+18 fl  Se,|e,|(i(NH4).+t/»Al)  +  6aq 

674.  Kalinitb  (i&»4-f  i!kl)S*H-18fl  Se«|e,|(iK,+f  i8Al)H-6aq 

10.  YOLTAITE  GROUP.    0.  ratio  for  6,  S  not  1 :  8;  for  bases,  add,  and  water,  1:3:4 

Crystals  isometric. 

675.  VOLTAITB  (i'e*,  Fe)  5*H- 1 2  i[  S  OalOaKFe,  /?Fe)H-4  aq 

676.  Blakette 

11.  HALOTRICHITB  GROUP.    0.  ratio  for  A,  S,  S,  fl=l  :  8  :  12  :  22;  for  bases,  add,  and 

water,  1 :  3 :  5^.     Crystallization  orthorhombic  or  monodinic^  usually  fine  fibrous  or 
adcular. 

Tliis  group  is  related  in  ratio  to  the  Alum  gproup.  it  differing  only  in  22  instead  of  24  of 
water.  But  the  real  difference  may  be  much  greater,  and  this  is  rather  to  be  inferred 
from  the  unusual  ratio  for  the  water.  If  2  of  the  22  of  water  are  basic,  the  0.  ratio  for 
ba3es  uud  acid  is  then  1 :  2,  and  for  bases,  acid,  and  water,  1:2:3^.  The  formulas  of  the 
species  below,  based  on  this  ratio,  would  have  the  general  form  (i(&,  ^)'  +  i  Xl)  S*4-10 
I'l ;  or,  iu  the  now  system,  S  0|ea|  (i  (H,,  ft) +i  /»  Al)+3i  aq. 

677.  Mendozitb  (i]?ra*  +  4Xl)§"-f-16iA  Sea|e,|(iNa,  +  i/?Al)  +  6iaq 

678.  Ptckerinqitb  (jAg'+lXoS'+ie^lft  Se,|e,|(iMg4-4^Al)  +  5iaq 

679.  Apjohnitb  (iMn*+4Xl)§'4-16^A  Sea|e,|(iMn+t/9Al)  +  6iaq 

680.  BosJEMANNrra  (i  (ftn',  Ag)  +  f  Xl)  §• + lej  ft  S e,|ea|(i<Mn,Mg)4- t'?Al)H-6iaq 

681.  HALorraoHiTH  (i^e»+4Xl)g»4-16ifi  Se,|e,|(iFeH-f /ffADH-B^aq 


oxtge: 


C0J1PUUND3. 


13.  BCEWERITE  GKOnP. 

GS2.  EiEMERiiB  a  H'+l  Pc) 5'+ 1 2  n  S e,|e,|(i  Fe+| CFe)  +  3  aij 

II.  Sulphates,  with  oxygt-n  ratio  uf  biisea  nnil  aoid  I  lo  legs  ihiin  3 ;  not  coil- 
tainiiig  Copper  iii'  Uranium. 

Tho  copper  and  uniniuni  h/dniua  siilphatca  are  of  uucertain  fbnnnlas,  nnd  arc  tlierefore  pUctd 
hj  tbeniaelvos.  There  in  hIbo  raach  uiiccrUiritj  with  regard  to  tbe  troc  fonuulas  of  the  tpooat 
here  iiicluiled.  on  dccoiiat  of  the  doubtful  roliitioDS  of  the  nrutei. 


1.  0.  ratio  for  bases  (no  w 
683.  CopupiiB 
6^4.  Ramomiite 
flaa,  FluttDFEaiuTB 
BBS.  AFATSUtS 


2,  0.  rutio  for  bi 

SSI.   BOTRYaOEH 

3.  0. 


18(1.0 


BCer  iuduiled)  end  add  a ;  D,  2 
PQ'S'+12fl(or]8a) 
Pe'S"  +  7)ll 

Pc'S'  +  3fl 
'aler  induilod)  Dcd  add  1  :  2. 


;  3,  B  ;  S. 
S.e.|e„|fFo.  +  12oq 

Beie,  pPe,-f2iaq 

S.e.|e,,|iFe.4-21aq 
6.e,|e„|  FT},  +  2aq 


,|S,|(Fe,;JFe),+9aq 

water  be  made  l>asi(\ 


tio  of  boaes  (water  excluded)  and  acid  I  ;  1^  to  1 :  1 1  bat  if  i 
1 :  1  fjr  aQ,  (LS  io  the  formulaa  bcton. 

GS8.  Aluuikitb  9ilS  +  9£[ 

B83.  ALDsrra  (i(ft:,rt)'+lSll5-(-fi 

690.  LowiQiTB  (HK,S|'+|5l)S4-llfi 

601.  JASoaiTB  (KS.^'air')'+)I'8)S  +  ljO: 

692.  Cari'Bobil-ebitb  (ia'-t-l  FelS-f-an 

The  apccics  Copiapiie,  Sainumditt,  FWrofirritt,  Bolryogert,  may 

i.  0.  ratio  of  bases  and  acid  1  to  less  than  1. 
633.  Paraluhcttb  S1'5+15B 

694.  PISSOPDAMTE  ?(Sl,Fe)'S+16fl 

695.  Felsobasvitb  Sl'S+lOfi 
6w.  Qloceerctb  Fe*§+efi 

697.   LAUFBOFHANrn 

III,  Sulphates,  with  oxyRcn  ratio  of  "bases  and  acid  1  to  less  than  3.  Contain- 
ing CoppiT,  Lead,  or  Uranium. 

By  making  pari  of  the  bases  accessoiy  hjdnites.  laatead  of  basic  to  tbe  acid,  the  formnlai 
niBj  be  varied  ad  libilum.    Only  one  of  the  possible  forms  ia  here  given. 

1.  Coutaining  lead  or  copper. 
7iiO.  LiNAElTS  tbS  +  Cufl 

701.  Bbocuashtb  Cu5  +  2jOuft 

703.  LANcrrB  6uS  +  3Cufl+fl 

703,  CrA-votHiCHmi  OuS+{Ou',  5l)fl'+12ft 


S]e.lJAl,+9Bq 
S|6.|(ilK„H,)4-|0.'U).+aq 

S10.1(i<R,,H,)+JiJAl),+  ljB., 

e|e.|(iH,+i/iFe).+2a<i 

be  here  included,  if  part  of  tbe 


flAJ,e,|e,rS-l-15»q 

yJ(A!,fti),e,|0,|S  +  leaq 

JAl.e,lO.lS+10aq 

^Fe,e,|e.|S4-6aq 
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2.  Sulphates  of  UraniuiD. 

1.  UhisiUphcUes. 

705.  JOHANNITB  (5  (t *,  ^)H-i  Cu')  S+  H  fi 

706.  Ubanochalcitb    (i  (U»,  ^)  +  i  Oa')  S  +  i  Ou  §  +  9  fl 

707.  Mbdjidite  (?)(i'^  +  iCa»)S+7i]ft 


sja.Ki  ea + |(F,  m))t+Q  -  o  39 

6|e.|(iea-hiW)3  +  7iaq 


2.  SubsulpJicUes. 

708.   ZiPPEITB 

709.  vooliaxitb 

710.  Ubaconttb 


(^,0uyS'+8fi(or6fi) 


(€u,  /JH),  e,|e„|S,+8  (or  6)  aq 
(F,W).e,|ee  |S+2aq 


IV.  TELLURATES. 


711.    MONTANITB 


BiTe  +  2fl 


¥e|e«|cBit+2aq 


Appendix.^SELKSAris  ? 
712.  Kerstenite 


660.  MASOAQNITU.  Mascagni,  Dei  LagoDi,  etc.,  in  Siena,  1779.  Sel  ammoniac  vitriolique, 
Sel  ammoniac  secret  de  Glauber  (fr.  Solfatara  near  Naples),  Sagt,  Min.,  I  62, 1777.  Ammoniaque 
sulfatee  Fr,    Sulphate  of  Ammonia.    Maskagnin  KarsLy  Tab.,  40,  75,  1800. 

Orthorhombic.     /A  7=107°  40',  0^  1-1=122°  56',  a\l\  (?=l-6437  : 
1  :  1*3680.     Cleavage :  i-i  perfect ;  0  imperfect. 


O  A  i-i=150°  34' 
OAf4=125  34 


i4  A  f?,  bas.,=58°  52' 
|4aH=118  52 


t-S  A  i-2=lll°  15' 
i  A  i,  over  /,=87  26 


Usually  in  mealy  crusts  and  stalactitic  forms. 

H.=2— 2*5.  Gr.=l*72— 1'73.  Lustre  when  crystallized,  vitreous.  Color 
yellowish-gray,  lemon-yellow.     Translucent.     Taste  pungent  and  bitter. 

Oomp.— N H*0§H-tt= Sulphuric  acid  53*3,  ammonia  347,  water  12*0=100. 

Pyr.,  etc. — In  the  closed  tube  yields  water  and  is  sublimed ;  with  lime  gives  off  ammonia 
vapors.    Dissolves  readily  in  water,  and  gives  with  baryta  salts  a  precipitate  insoluble  in  adds. 

Obs. — Occurs  about  volcanoes,  in  the  fissures  of  the  lava,  as  at  Etna,  Vesuvius,  and  the  Lipari 
Isles,  and  is  also  one  of  the  products  of  the  combustion  of  mineral  coal 

Named  afler  Professor  Mascag^L 

651.  BOUSSINGAULTITB.    K  Bechi,  C.  R,  Iviii.  588,  1864. 

A  sulphate  of  ammonia  with  part  of  this  alkali  replaced  by  magnesia.    Orystals  resemble  thote 
of  mascagnite,  but  isomorphism  with  that  species  has  not  yet  been  established. 
Occurs  about  the  boric  acid  fumaroles  of  Tuscany. 

662.  liEOONTm!.     W,  J,  Ihylar,  Am.  J.  Sd.,  XL  xxvL  278,  1868. 

Orthorhombic.     In  prismatic  crystals,  long  or  short.    IaI{qb1o.  from 


i-i  A  £-S)=103''  12',  0  A  l-i=117''  7' ;  /A  i-i=lGO°, 

=127°  30'— 128°,  or  over  t-i,  53'— 52°  30',  Daiia. 

H.=2— 2"5.     Lustre  vitreous.     Colorless,  when 

Taste  Biiline  and  rather  bitter.     Permanent  in  the 


i-SAi-i=115*',  ^AJ^ 
pure,  and  transpareDt. 


Oomp— ftS+2fior{(Sa,fij,NirO)S+aft.    AualyBis  byTsjIorfl-c): 


44-9T 


7-58 


287 


9 -46 


1 


Witb  2'SO  orinale  residue,  O'l  1  inorganic  ii,  and  P  tmre, 

Pyr^  etc.— Oiilj  partially  inWimtd  in  the  closed  lube,  but  otliorwipe  leads  like  msi 

Obs. — From  the  cave  of  Laa  Pieclma.  iicar  Comayngua,  Central  Amptica,  Imbedded  in  a  bl«A 

miSH  nudp  u|j  of  the  oicrpment  of  bats.    Tlie  ptj«Uils  eflen  have  a  coating  of  orgKoic  maltirt. 

The  cave  ia  worked  for  the  nitre,  wtiich  the  eartlj  of  tlie  floor  near  ita  mouth  oQbrds  by  liiiria- 


Named  ulVr  Dr.  John  L.  Le  Cont«. 
An  ortiSi^ial  nait  of  Blmtlar  g^ueral  fonnula,  b 
well  known  jGniolin's  Ch.,  iiL  1 1 3). 


a  aod  potusti  as   ita  bneee,  ii 


653.  KOUiBJUTE.  OUul«i  Salt  Sal  mirabile  Glavher  (the  artiOciol  eall  at  the  time  of  iu 
flrit  ■  fomiBtiou).  Naturlichea  Wunderenli,  Glailbersali,  Germ,  mauber  Salt.  Snlphale  rf 
Soda.    Sonde  aulfatet  /h    Mirabilite  Uaid.,  Bandb..  488,  1846. 

Gediotjpn  GIaubor»sl»  (fr.  Saidaehitz  and  Sedlltil  fioira,  Crell's  .Ann..  17&1,  iL   18;=KatQr 
lichea  Bittowals  pL  Leia,  Ulo,  L  489,  nM;=Kousain  Karat,  Tab.,  40,  1800. 

Monocliuic.  (7=72°  15',  /a  7=86''  31.  O  A  1-i 
=  130"  19';  a\b:  6'=110S9  :  1  :  0-8962.  Ob- 
Bervod  planes  as  iu  the  annexed  figure.  1 


OA»-;=llJ7''45' 
tf^A  J-i'=147  3-t 
Oa1-!  =  ]22  5 
(?A-J-i=155  41 

(?A2-i=113  0 


1  A  1,  front.^da"  12' 
-lA-1.  fmnt,=  110  49 

j--iAl-)  =  130  10 
t'-iAfi=J04  41 


Uenallj  in    efflorescent 
Traneparent 


Cleavuge :   i-i  perfect, 
enists. 
H.=l-5— 2.     G.=l-481.     Lustre  vitreous.     Color  white. 
— opaque.     Taste  cool,  then  feebly  saline  and  bitter. 

Oomp.— SaS  +  10rt=Sodfl  lfl-3,  sulphuric  acid  !f8,  water  65-9=  lOO. 

Aoalygcs:  1,  Rivol  (Ann.  d.  M.,  T.  vi.  GSS);  2,  Uoiaaeuet  (ib.,  ivii.  16);  3,  How  (Ed.  N.  Phil 
J,  II.  vi.  54): 


1.  GuipUEiira,  Spain         S 

2.  St.  Raijibtrl,  France 

3.  Wiudsor,  U.  Sootia 


14-54 


tt  Hoi 


Pyr.,  etc. — In  the  closed  tube  niilcli  water;  givod  an  intenne  yellow  to  the  flame.  V017 
•oluble  in  wat^r;  the  solution  irises  with  barjta  salta  the  reaction  for  sulphuric  ac-id.  Falls  to 
powder  011  exposure  to  the  air,  and  tieeomcK  aohydrous. 

Oba. — Occurs  at  IbcIiI  and  Uallstadt  in  Austria;  also  in  Hunfrnry.  Switzerland,  Italy;  at 
Guipuzeoa  in  Sp^in.  etc;  abundnutly  at  the  hot  spriui^s  »t  drlnbaii;  nt  Kailiia,  on  Hawaii. 
Saiiftwicli  Islaudd.  abundant  in  a  caTem,  and  forming  tVom  the  action  of  volraric  heat  and  goE^ 
on  salt  water.  Klfloresct-^  with  other  salta  on  the  limestone  below  the  Geuc»i.'e  FuUk,  Rochester 
K.  Y. ;  at  Windaor,  Nova  Scotia;  al>io  near  the  Sweetwater  RlTcr,  Rocky  Mountaius. 

The  artificial  Salt  was  discovered  by  Glauber,  a  German  chemist,  about  the  middle  of  tb« 
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Mveuteenth  centuiy,  Trhils  ho  was  opcratiajc  «^tli  SQlpliuric  acid  and  commoa  salt;  and  the  name 
»al  ii.irtAiU  Wflg  his  own  expression  or  riirpriae  at  its  fomiation. 

Taking  the  plane  \-i  at  S-i,  tliu  axes  aro  nearly  those  of  pyroxene,  becoming  0:6:  e=0'')54-l5  : 
1  ;  0-8iie:i. 

The  8o~:al1od  Reassin  it  impure  ((buber  a^tt,  as  pronounced  by  Reusa  in  1791,  atlei  hif  early 
Htndy  or  it.  It  occurml  as  a  deposit  of  cr/HUU  and  efflorescent  crusts  in  or  abtnit  the  mineral 
springs  or  Saidachitz  nnd  t^edlitz,  and  acconliii^  to  Reiiss  wa*  most  abnndant  near  the  end  ot  the 
apring.  The  crystais  [aome  of  nliich  wcm  )  lo  2  in.  long)  had  the  form  of  stuiit  ri-aided  prisma, 
with  tM'o  sidea  ernaltcr  than  the  olheri,  terminating  in  two  rhomboid4il  plineB— the  form  of 
glBuber  salt.  It  is  stated  to  have  beiiime  a  white  powder  on  the  expulsion  by  heat  of  the  cryn- 
tallizatlnn- water.  The  analysis  was  nuioe  first  on  a  solalioa  of  the  salt,  and  ollcrward  on  the 
flIHon.'si.'ed  salt,  which  contained  as  a  result  of  efdoreacoDi.'e  (the  usual  result)  no  water;  and 
hence  the  amount  of  water  waa  not  ascertained.  Crystals  reproduced  from  Ihe  solution  lost  more 
than  hulf  their  weight  when  heated  to  redness;  oofreeponding  with  the  fact  that  both_glfluber 
salt  and  epaomite  contain  more  than  .^0  p.  c,  of  watfr.  The  analysis  afTorded  Bellas  Ka  S  66'04, 
Mg  S  ^l'r>S,  MgCl  '2'\9.  Ca  3  042;  which,  adding  the  ivater  and  excluding  the  UgCl.  corresponds 
to  CSV  of  glauber  sail,  iVl  crfepsomite,  audO'a  of  gypaum=liH). 


6B4.  OTPSUM.  Tui^t  [=mo9tly  bural  Oypaum}  Hemdotai,  Plato,  ThKopknutae.  L,iii~ir,n, 
'A'^cisiXiiriii:,  DioKOrides.  v.  163,  169.  Lapis  ppeciJnria  (principal  part),  Gypsnra  (=bumt  gyp 
sum  only),  Flin.  Lapis  spccuLirin,  Gypaum,  iiiifi'ii.  Germ.  Qipa  and  Prauencis.  Ilal.  Lamen 
de  Scaiola  [Soaglioln],  Agiicola,  Fobs,,  251,  Inlerpr..  465,  1546.  QUdes  Mari»,  Maricnglaa 
[=9elenite],  Oips,  Oypauro.  Alabaatrum  (flue  grained  Q.\  Sclenites  (eryst.  Q ),  Wnll^  Min., 
60,  1747,  Mnrnnor  digax  Linn.,  Syst.,  1736.  Oypanm,  Terra  calcarea  acido  Titrioli  saturata, 
Alabaator,  Sclenites,  OmiaL,  Min.,  IB,  1768.  Qips,  Oypa,  Fraueueis,  fftn.  Qeaso  Ilal 
Teso  Span.  Sulphate  of  Lime,  Alabaster,  Plaster  Stone.  Chauz  aulfatde,  AlMtrv,  /V.  Satin 
Spar.  Montmarlrite  JklameOi.,  Le^ona,  iL  3}<0,  ISIS. 
Perhapa  in  part  'Aloflmriiirin,  Theophr.,  PUn. 

Monoclinic.     (7=66°  li',  if  the  vertical  priein  /  (aee  f.  537)  correspond 
to  the  cleavage  prism  (second  cleavage),  And  tlie  basal  plane  O  to  the  direc- 


tion of  the  third  cleavap^.     /A  /=1 
=0  9  :  1  :  2-1:135.     Observed  planes  : 


IS"  28',  14  A  14=128'  31' :  «  :  J  :  c 
O  (traueates  the  edge  2-1/  24)  (a) ; 
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rcrtlcal,  iA  (J),  »-t  (/),  f(n\  i-i  (as),  i^  Is) ;  clinodomea.  94  (m,  or  f),  H 
H,  -i-i  {/').  H.  5-i,  6-4  (*).  i-i,  S-1,  9-1 ;  IicTntdomwa,  U  {d},  2-/,  3-*"  (#},  ij-i; 


oclJihoill-al,  1  [l),  2  («),  3  («),  S-3  (lo),  3-i  (y,  or  t). 


0  A  «=66°  U' 
0  A  1-1=127  44 
(?  A  3-»=87  as 
OA  1=125  35 
0  A  7=67  52 
(^  A  2=98  46 


O  A  3-1  =  88"  fi' 

0  A  2-1  =  145  41 
rt  A  4-1=120  12 

1  A  1  =  143  42 
2-iA2-j  =  lll  43 


1  A  7=122"  ir 
1-t  At"-/=113  30 
a  A  7=110  46 
i-i  A  1  =  10S  9 
t-l  A  24=124  19 


1 


Cleava^:  (1)  i-i,  or  cliiiodiagonal,  eminent,  affording  easily  smooth  pol- 
iitlied  folia ;  (2)  /,  iinperfoct,  flbrone,  and  often  apparent  in  internal  rifts  or 
linings,  making  with  0  (or  the  edge  1-1/%))  tlie  aiitflea  ^6"  14'  and  113' 
4fi',  ooiTesponding  to  the  obliquity  of  the  ftindaoiGntiu  i)rifiin ;  (3)  O,  or  the 
Laae,  imperfect,  but  affording  a  nearly  smooth  surface.  Twins :  1.  Compo«- 
lion-faee  0  {f.  5S8).  fjcciirrinii  (A)  in  the  form  repre- 
sented in  f.  635.  having  then  ilie  reenterine  anjrle  104' 
Z'i',  and  the  crosfi-Uning  of  the  second  deava^  (or 
that  parallel  to  /)  in  llie  directions  en,  vg,  niLfting 
in  the  ansle  ('('^=133°  28'.  or  twice  CO"  14';  hIso 
occurring  (B)  in  a  form  made  up  of  planes  2-3  and  / 
(instead  of  2-i,  1),  ami  having  a  reeutering  nn^le  of 
ISS"  2S',  at  the  oppiwite  end  of  the  crystal,  tlit-  cleav- 
agie  line*  being  parallel  to  the  side*  ol  the  re<intering 
angle.  3.  Composition-face  l-»,  or  edge  1/1  (^f/tf. 
reentering  angle  made  l>ctwoen  et\^  I// {=n/n)  of 
each  part,  =  123°,  or  double  the  supplement  of  1-f  on 
fdi^e  ///(whii'lieijuakOl"  30');  twins  of  this  second 
liind  often  leuticnlar ;  also  like  f.  r)3!l  ((^>mpai-e  with  f,  537)  the  reentering 
edges  made  of  the  planes  /  («),  and  the  ontcr  convex  edges  either  of 
planes  1  {i)  and  -i-i  (c)  blended  togetfier,  and  meeting  at  extremity  in  an 
angle  of  25^°.  or  of  planes  1  and  2-?',  and  having  tlie  angle  at  extremity 
55°;  the  interior  cleavaije  lines  pnralk-l  to  /,  liaving  the  directions  cv,  vg, 
meeting  tlie  axis  at  01  J*",  or  one  another  in  tlie  angle  123°.  Simple  crys- 
tals oflen  with  warjied  as  well  as  curved  surfaces.  Also  foliated  massive; 
lamellar-stellate ;  often  irranular  massive  ;  and  sometimes  nearly  im))nl]>able. 
II.=:l-5— 2.  G.  =  2  31+— 2-32S.  when  i)uro  crvstals.  Lusti-e  of  V-i 
pearly  and  shining,  other  tlices  subviti-eoiis.  Mas,«ive  varieties  often  glis- 
tening, sometimes  dull  earthy.  Color  usually  white;  sometimes  gray, 
flesh-red,  honej'-yellow.  ochre-yellow,  lilue;  impure  varieties  often  black, 
brown,  red,  or  reddish-brown.     Streak  white.     I'l'aiisparent— opaque. 


n  brosd  rolia,  the  folia  Boin»> 
uing  much  san^ 


V»r.— 1.  Crynlallized.  or  Selenile;  either  in  di^fliJlCt  eryatnl.',  o 
timcfi  a  pirtl  across  aiii!  (rnosparpnt  throu|ihout. 

(!•]  An  arenoftiiiw  variety  opciirs  in  Suasoi.  N.  Brimsirick.  the  crjstals 
wliicli  is  often  rrjnilurl}'  arraniccJ  n'ithjn  them  (0.  C.  Uii»1i) 

'J.  f'ibroia;  ooarse  or  fine,  (a)  Saliii  spar,  ulieu  fin<vfil;rou8  a  vuriely  which  has  the  pearly 
opale»>?nce  of  inootistone ;  Iftl pInmoK,  when  radiatpiy  nrniturecl. 

3.  MasfiEe;  AlaliasUr,  a  fliic-|i^Bitie<1  variety,  either  white  nr  delicalelj  shaded;  »caly-ffraiia- 
lar;  earlliy  or  rock-gypaum,  a  diill-colorcd  rock,  often  impure  with  clay  or  carbonate  of  lime,  and 
Boinetimea  with  aabydrite.    The  lloBtiitartre  gjpiUiD  coniains  cart>onate  of  lima,  and  DelaiD» 
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tlicric  called  it  MonimartrUe,     A  variety  from  Borenden,  near  OottiDgen,  contains  anhydrite 
(Jahrb.  Min.  185C.  664). 

Oomp.— Ca  S-f2  ri=Sulphuric  acid  4fi-5,  limo  32*6,  water  20  9  =  100.  Analyses:  1,  Buchola 
(Gehlen's  J.,  v.  159);  2,  v.  Rose  (Karst  Min.  Tab.,  5H,  180S);  3,  Do  la  Trobe  (Rarara.  4th  Suppl., 
89);  4,  6,  Jijngst  (ZS.  nat.  Vor.  Halle,  viiL  48i);  6,  7,  W.  Ilainpe  (B.  H.  Ztg.,  xx.  267): 


§ 

Ca 

fi 

Si 

XI       l?e 

1. 

Cryst 

44*8 

330 

21-0 

.-=98-8  Bucholz. 

2. 

Granular 

44-16 

33-88 

21  00 

—     — =yy04  Rose. 

3. 

Albay,  fibrous 

44- 1 9 

29-41 

20-18 

6-43 

0-64      =:100->5  Trobe. 

4. 

Wienrode,  compact 

45T6 

31-87 

19-90 

2-80 

0-60      =100-03  J iiugst. 

6. 

Osterode,         ** 

45-95 

32-62 

20-70 

0'4-2 

0-50      =100-19  Jiingst 

6. 

*'        while 

46-61 

32-44 

20-74 

0-15 

=99-94  Ilampe. 

7. 

"        red 

46*50 

31-99 

21-56 

0-45      =100-80  Hampo. 

The  siliceous  variety  from  Albay,  Luzon  (Philippine  islands^,  was  of  volcanic  origin. 

The  gypsum  of  East  River,  Pictou,  Nova  Scotia,  according  to  Prof.  W.  R.  Johnson,  and  that  of 
Southern  Virginia,  according  to  Prof  W.  B.  Rogers  (Am.  J.  Sci.,  II.  v.  1 13,  184«),  contain  1  atom 
of  water  to  2  of  sulphate  of  lime  (2  Ca  S-hll),  the  former  affording  S  64*7,  lime  39'4,  fl  0-tfO.  The 
passage  of  anhydrita  into  gyrp.^um  is  exemplidod  on  a  large  scjde  in  many  places,  au  at  the 
Canaria  valLy  and  at  Box  in  Switzerland  (Blum  Pseud.,  p.  24;  Am,  J.  Sci.,  xlviii.  6y).  and  the 
compound  here  described  may  have  been  formed  in  the  course  of  the  transition;  or,  more  proba- 
bly, it  is  a  mixture  of  gypsum  and  anhydrite.  This  compound  is  formed  artificially  only  at  a  high 
tenii)erature,  or  above  120'  C.  The  incnisiatlons  in  steam-boilers  on  the  oeean  consist  largely  of 
it,  as  shown  by  .1.  F.  W.  Johnston,  and  later  by  R,  W.  Johnson,  who  gave  for  the  composition  of 
one  (Am.  J.  Sci.,  IT.  v.  112,  1848),  having  G.=2-69.  and  a  fibrous  stnicture.  Sulphuric  acid  54*25, 
lime  :i9-67.  water  607,  equivalent  to  2  of  Ca  5  to  1  of  if.  T.  L.  Phipsou  found  in  one  (Inventor's 
Institute,  Dec,  1867)  Sulphate  of  lime  65 -o,  magnesia  19*0,  water  135,  J'e,  'M  0*85,  Na  CI  0-70, 
sand  0-45  =  y9  50;  corresponding  to  1  of  Oa  S-f-lt  and  1  of  Mg  1*1  (brucite). 

Pyr.,  etc.— In  the  closed  tube  gives  off  water  and  becomes  opaque.  Fuses  at  2-5—3,  coloring 
the  flame  reddish-yellow.  For  other  reactions,  see  Anhydritb,  p.  621.  Ignited  at  a  temperature 
not  exceeding  260 '  C,  it  again  combinos  with  water  when  moidtened,  and  becomes  firmly  solid. 
Soluble  in  muriatic  acid,  and  also  in  400  to  fiOO  parts  of  water. 

Obs. — Gypsum  often  forms  extensive  beds  in  connei^tion  with  various  stratified  rocks,  especially 
Hinestones,  and  raarlytcs  or  clay  beds.  It  occurs  occasionally  in  crystalline  rocks.  It  is  also  a 
product  of  volcanoes,  occurring  about  fumaroles,  or  where  sulphur  gases  are  escaping,  being 
formed  from  tlic  sulphuric  acid  generated,  and  the  limo  afforded  by  the  decomposing  lavas — lime 
being  contained  in  augite  and  labradorito.  It  is  also  produced  by  the  decomposition  of  pyrite 
when  lime  is  present;  and  often  about  sulphur  springs  where  sulphuretted  hydrogen  is  emitted, 
this  gas  changing,  through  reaction  with  vegetable  matter,  into  sulphuric  acid.  Gypsum  is  also 
deposited  on  the  evaporation  of  sea-water  and  brines,  in  which  it  exists  in  solution.  Oystals 
may  he  seen  to  form  on  evaporating  a  drop  of  sea-water  in  the  field  of  a  microscope. 

Fine  specimens  are  found  in  the  salt  mines  of  Bex  in  Switzerland ;  at  Hall  in  the  Tyrol ;  in  the 
sulphur  mines  of  Sicily;  in  the  gypsum  formation  near  O^aua  in  Spain;  in  the  clay  of  ^hotove^ 
Hill,  near  Oxford;  and  largo  lenticular  crystals  have  bwen  met  with  at  Moutmartre,  near  Paris. 
A  noted  lociility  of  alabastor  Dccurs  at  Castelino,  1J5  m.  from  Leghorn,  whence  it  is  t<aken  to 
Florence  for  the  manufacture  of  vases,  figures,  etc. 

This  species  occurs  in  extensive  beds  in  several  of  the  United  States,  and  more  particularly 
N.  York,  Oliio,  Illinois,  Virginia,  Tennessee,  and  Arkansas,  and  is  usually  associated  with  salt 
springs.     Also  in  Nova  Scotia^  Peru,  etc. 

Handsome  selenite  and  snowy  gypsum  occur  in  N.  York^  near  Lockport  (occasionally  f.  63*2)  in 
limestone  along  with  pearl  spar  and  anhydrite:  also  near  Camillas,  Onondaga  Co.;  occasionally 
crystals  are  mot  ^vith  in  the  vicinity  of  Manlius.  In  Maryland^  large  grouped  crj'stals  on  the  St. 
Mary's,  in  clay;  also  near  the  mouth  of  the  Patuxent.  In  VirginicL^  large  beds  of  gypsum  with  rock 
salt,  in  Washington  Co.,  18  m.  from  Abingdon;  also  near  Lynchburg.  In  Ohio^  largo  transparent 
crystals  have  been  found  at  Poland  and  Canfield,  Trumbull  Co.  In  T^n.^  selenite  and  alabaster 
in  Davidson  Co.  In  Kentucky^  in  Mammoth  Cav?,  it  has  the  forms  of  rosettes,  or  flowers,  vines, 
and  shrubbery.     Abundant  also  W.  of  the  Mississippi  in  many  placet,  and  in  Culifornia. 

In  N.  Scotia,  in  Sussex,  King's  Co.,  on  Cnpt.  McCready's  farm,  large  single  ani  grouped  crystals, 
which  mo.stly  contain  much  symmetrically  disseminated  sand. 

Piaster  of  Paris  (or  gypsum  which  has  been  heated  and  ground  up)  is  used  for  making  moulds, 
taking  casts  of  statues,  medals,  eta;  for  producing  a  hard  &iish  on  walls;  also  in  the manufacturf 
of  artificial  marble,  as  the  scagliola  tables  of  Leghorn,  and  in  the  glazing  of  porcelain. 

The  fibrous  variety,  when  cut  en  cabochon  and  pollahed,  resembles  oat's-eye. 


Gn>^um  in  relnUd  In  Ibrm  to  heulanditc,  a  fnd  brought  out  iu  tbe  view  nbore  taVen  of  the 
crynlnlUzatian  (Ant.  J.  ScL,  II.  ivli.  85).  To  tbn  table  of  obKerTBil  plauea  the  [piteriDg  o(  Brooke 
and  Miller  for  tbe  planoa  la  added.  Piano  /  of  f.  537  would  be  situated  on  f  536,  botwfeo  2-t  oiiQ 
S-i  below,  or  tho  biick  i-l  and  3-i'  abave.  Konn^tt  obtained  (Votn  aa  Eagllnh  try stal  i-l  a  2-i— 
111-  11  (Iter.  Ak.  WEbu,  xL). 

Eecent  artioloa  on  ciryat.,  B.  4  M_  Mln,,  53«;  Qucnstedt,  Hin.,  1856, 1863;  DufWnoj,  lliri,  IsO'i; 
HeaaLnberg.  M.iu.  Not,  No.  iL  iv.  There  Beema  to  be  good  roaaon  Tor  accepting  na  tlio  true 
CuBdamental  (arm  that  above  adopted,  Hince  the  planes  or  tbe  Aindamenlal  prlara  /,  ood  O,  cor- 
respond in  this  case  todlrectiousofclwiviige.  Uoat  authors  make  '^-i  the  pnam  /,  and  i-i  (of  rare 
occurrence)  the  plane  ft  Thaaynibnla,  on  thia  baaia,  witli  tho  letleriugol'  Miller,  are  aa  frUowB, 
following  ibe  abore  order  (Hexaenberg,  Min.  Not,  Na  it.):  i-i(a);  i-t  (i),  l-i  l.l\  1  (n),  2-Hx\ 
3-S  (»);  /(m,  or/of  Neumaim:^  i-j,  i-J,  i-i{h\  tf,  '4.  "-*  (H  i-'h  "-i  ■■!;  -'•*  (""r  "(7  of  Quen- 
BledlJ,  1-1  (e),  J-i(JofHMHeiiberg);  -1  (/),  l-i  (w),  l-S  (u),  Hei);  -3-i  (y,  or  A  of  Nenmantj);  J-^ 
(j  of  HesBcribcte:). 

Named  from  ^>^ii,  the  Qroek  for  the  mineral,  but  more  espcciallj  (br  the  txilci«ed  mineral. 
The  deriTutioa  ordinaril}'  auggesbid,  from  y'l,  botI/i,  and  Itfdi',  U>  ccalc,  corresponds  with  tbia,  the 
most  commoa  use  of  the  word  among  Iho  Greeka.  TlioophraBtiiii,  afler  meiitinniug  Incalilip^ 
speak;  oftlie  nutktng  of  gypsum  b;  burning  tlie  proper  atones  (a moug  whioh  olabaMtra  Included; ; 
of  muk-itig  plaster  or  ooment  from  it  by  "  powdering  it  pouring  on. water,  anil  slirring  it  with  wooden 
iDStruiiieoIs,  there  bciug  too  much  heat  I'nr  the  hand;  "  of  the  neceBEiity  of  preparing  it  "  imme- 
diately before  the  use  of  it,  because  it  soon  drl^s  and  benomce  hard ;  "  of  its  value  for  whiteuing 
tho  nixlls  of  huuges,  aud  of  its  being  an  excellent  material  for  making  images  and  omnmeots. 

The  word  yiif/.t  in  Plato  and  Herodotus  has  Ijeeu  sometii.ies  Iranalated  chalk,  but  not  so  in  the 
latest  aud  best  Lezicoo — ilie  recent  edition  of  Stepbauus.  Tlie  seuteuccB  in  Herodotus  lyintaiuiug 
it,  and  :he  verb  ^ifliu  derived  from  it  moiuiing  fa  Oivsr  or  n'hUen  Wilh  gypnaiu,  arc  moat  intelligible 
U'caldnod  gypsuio.  or  prejjarations  from  it,  are  understood. 

Powdered  cbalk  is  not  likely  to  have  been  used  for  a  whitewash  ;  and  ■  wash  ia  implied  iuatead 
of  dr;  chalking.  Moreover,  true  chalk  was  prolmbly  uoknourn  to  tho  Grreoka,  it  being  a  produc- 
liou  of  more  n-eatern  coautriea ;  aod,  according  to  P'iny,  even  the  Komuua  included  under  their 
term  Crela  (Latin  for  c/uiit)  principally  olays,  and  prominently  the  "  Citnolian  earth  "  {Cimolite,  p. 
i&l),  true  chalk  being  whutPliuy  cnlla  "the  inferior  kind."  Theopbrastus  apoaka  of  a  Ti/mphmui 
gypnim  (ao  called  bj  the  people  of  Tymphtea)  which  was  a  l\]ller'a  earth  of  aome  kind.  The  woiil 
yi'iat  ta,  therefore,  much  more  iiV.tXj  to  liave  been  applied  at  times  to  white  clays  lliau  to  true 
clialk-  The  Bncieuta  were  acquainted  with  lime  from  thebumiagof  limestone,  and  could  noihavs 
odlodthiB  ct^'i.  Plato's  eipresaion,  'i'A'  it  'ni  *•"««  j-.i/^-ti  ii  (ii>..:[  iivinnpu.,  "Whiter  than  gyp- 
Bom  or  snow,"  ia  not  improved  by  guppoalng  it  chalk ;  for  tliere  Is  coUiitig  whiter  than  caldned 
gypsum,  ot  the  coilings-or  ornament^"  made  from  it 

SrhniUs  I  —  moiin-iitono)  of  Diascnridpa,  which  be  saya  was  also  called  aplirofek-iii/n  (moon -froth), 
"betniiHC  it  was  found  at  night  while  the  moon  was  on  the  iiicreoBC,"  waa  probably  t-ryetallized  gyp- 
sum or  modern  aetenitc.  His  description  »ii>i>>i,  "laufnt.  iie^  <t  (  =  u)Aife.  lran«parri,l,  light),  ia  traod 
as  far  as  it  goes;  and  the  uses  of  the  stone  which  he  men^ooa  also  agree  better  with  thin  view  than 
with  that  of  ita  being  cither  the  modern  mooiatoru  or  caCs-eye,  to  which  it  has  been  referred.  Tlie 
uauie  is  from  otin-'i,  nioon,  and  alludes  piobably  to  tho  peculiar  inooD-likc  uhilc  relicctions. 
Some  Dggregfltcd  crystallized  masses  might  well  have  suggested  the  name  aphrtuelaion.  It  ia 
doubtful  what  Pliny  Imd  in  view  under  the  name  adenilia  (izivii,  61) :  it  is  probable,  from  hia 
brevity  on  tho  subject,  that  he  did  not  know  the  mineral. 

Lapis  spfcularts  iSpcculai-stone)  of  Pliny  vrtis  mostly  crystallized  gypsum  (the  rest  being  miea), 
he  speaks  of  it  {xiivL  l>9)  as  aObrdiog  by  burning  tho  bctt  of  gyp?um. 

'A/L-iilaar-p^rnt  (or  alabaster-stone,  meaning  tlie  stone  out  of  whii'li  ointment  vases  of  the  kiiid 
called  alabaslra  were  made)  was  with  Theopbrastus  and  Pliny  mainly  if  not  wholly  stalagmite, 
which  is  now  often  called  oriental  ala'/osltr  (sec  under  Calcitk)  ;  and  Thubca  m  %ypt  was  a  fiitnous 
locaUty,  Such  vases  were  made  of  other  materials,  and  it  i,?  possible  that  gypsum -alu buster  was 
one;  for  when  polished  it  ol\en  resembles  some  clouded  stalagmites.  This  opinion  is  favored — 
though  iiot  placed  beyond  question — by  the  statement  in  Tlioophraslua,  whii'h  Pliny  reiterates,* 
that  tho  gypsum-stone  is  "  very  similar  to,"  '■  not  unlike"  (meaning  iu  the  rongii  slate,  of  course) 
oJabaalrites,  which  reaemblanco  is  not  obvious  if  stalagmite  is  the  ordy  alabiislrites.  Tlie  alabas- 
iriiis  of  Pliny,  from  Syria,  said  to  bo  white  spotted  witli  various  tints,  may  be  of  this  kind,  as 
Syria  was  noted  for  its  gypsum-stone,  according  to  Theopbrastus  aud  Pliny. 

•  It  is  not  clear  that  Pliny  is  here  independent  authority.  Ho  appears  to  bo  citing  l>onl 
Theophraatua  in  the  most  of  what  he  says  about  gypsum  ;  and  in  one  or  two  caaca  he  dlca  blun- 
deringly. Ho  says,  for  instance,  that  plaster  after  hardening  may  by  pounding  bo  powdered  [for 
use  aguin] :  whereas  Theoplu'aatua  stales  more  correctly  that  "  6k  bummg  it  may  again  aud  again 
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*Ax&^a<xTpov  (alabastron)  occurs  as  the  name  of  alabaster-stone  in  ^e  writiDgs  of  the  histo- 
rian Herodianus  about  two  centuries  after  Christ,  but  without  description.  The  alabastnim  cf 
Pliny,  somethinpr  white  and  froth-like,  called  also,  as  he  says,  stimmi^  stihi^  and  larhasis^  and  com- 
ing irom  silrer  mines,  cannot  be  alabaster.  There  is  here  probably  some  mistake  on  the  part  of 
Pliny. 

Burnt  gypsum  is  called  Plastcr-of-Paris,  because  the  Montmartre  gypsum  quarries,  near  Paris, 
are,  and  have  long  been,  famous  for  affording  it. 

Alt.~Gypsum  occurs  altered  to  calcite.  malachite,  quartz. 

666.  EIESERITB.  Kieserit  Reichardi,  Salzbergwerk  Stassfurt,  I860,'  B.  H.  Ztg.,  itx,  39, 
1861.  Martinsite  Ktnngoti^  Ueb.,  1856-57,  22;  Ramm,,  Pogg,  zcvilL  262,  1856  (not  Martinsite 
Karsten,  1845). 

Orthorhombic.     Massive ;  fine  granular  or  compact. 
H.=2'5.     G.=2'5175  Bischof.     Color  white,  grayish-white,  to  yellowish. 
Translucent  to  opaque.     Friable  to  firm.     Little  soluble. 

Oomp. — MgS  4- fi= Sulphuric  acid  580,  magnesia  290,  water  13-0=100.  Analyses:  1,  Ram- 
melsberg  (Pogg.,  xcviiL  262);  2-4,  Siewert  &  Leopold  (Jahresb.,  1860,  788);  6,  Reichardt  (Jahrb. 
Min.  1866,  343): 

[16-5]=100Ramm. 

1 3-47 =ln0-96  Siewert 
[12"49]=100  Siewert. 

14-13=100-69  Leopold. 

14-30,  CI  218,  insol.  0-39=9914  BekOiardt 

Eeichardt  in  his  earliest  analyses  obtained  (1.  c.)  S  48*05,  ld[g21-66,  '&.  34-56,  which  corresponds 
t^  Mg§+3^.  Anal.  2,  3,  are  of  an  opalescent,  translucent,  and  fViable  variety,  and  4  of  a  darker 
yellow,  opaque,  and  much  harder  kind. 

Pyr.,  etc. — In  the  closed  tube  yields  water.  B.B.  fhses  easily,  and  with  soda  on  charcoal 
gives  the  sulphuric  acid  reaction.  But  little  altered  at  100°  0.  Dissolves  in  nitric  acid,  leaving 
a  small  residue  of  impurities.  Soluble  slowly  in  water,  but  completely,  100  of  water  taking  up 
40*9  parts ;  a  residue  is  deposited  of  microscopic  crystals  of  anhydrite,  or  of  stassfurtite. 

Obs.— From  the  salt  mine  of  Stassfurt,  often  mixed  with  camallite  and  gypsum.  F.  Biscliof 
divides  the  Stassfurt  salt  beds  vertically  (Ann.  Ch.  Phys ,  IV.  v.  806,  and  B.  H.  Ztg.,  xxiv.  1»65) 
into  4  regions,  corresponding,  he  observes,  to  the  natural  order  of  origin  from  an  evaporating 
saline:  I,  or  lower,  the  anhydrite  region;  2,  the  polyhaliU;  3,  the  kieseinU;  and  4,  the  carruUlUe. 
The  kieserite  is  in  bed?,  9  to  1 2  in.  thick,  alternating  with  common  salt  The  whole  deposit  is 
about  190  feet  thick,  and  has  the  following  as  its  mean  percentage  composition  :  Common  salt  65, 
kieserite  17,  camallite  13,  chlorid  of  magnesium  (hydrated)  3,  anhydrite  2=100. 

Named  after  Mr.  Kieser,  President  of  the  Academy  of  Jena.  For  the  martinsite  of  Earsten, 
see  under  ELalite,  p.  112. 

656.  POLYHALmi.    Polyhalites  Strom.,  Comment  Soa  R.  Gotting.,  iv.  189.     Polyhalit 

SlrtmLy  Unters.,  I  444,  1821. 

Orthorhombic?  Clinohedral?  Descl.  A  prism  of  115°,  with  acute 
edo;es  truncated.     Usually  in  compact  fibrous  masses. 

H.=2'5— 3.  G.=2-7689.  Lustre  resinous  or  slightly  pearly.  Streak 
red.  Color  flesh-  or  brick-red,  sometimes  yellowish.  Transmcent— opaque. 
Taste  bitter  and  astringent,  but  very  weak. 

Oomp.— RS -hi  It,  in  which  &=^  Ugj  Oa  in  the  ratio  1:1:  2=Sulphate  of  lime  45*2,  suL 
magnesia  19-9,  suL  potash  289,  water  6*0=:  100.  Analyses:  1,  Stromeyer  (Unters.,  I  144);  2, 
Rammelsberg  (Pogg.,  IxviiL  512);  S,  Dexter  (Pogg.,  zciiu  1);  4,  Behnke  (ib.);  5,  0.  A.  Joy 
(Inaug.  Dissert,  49,  Pogg., xciii.  I);  6,  7,  y. Hauer(Ber.  Ak.  Wioo,  xi386);  8,  G.  Jenzsch  (Pogg., 
xcvii.  175);  9,  Dexter  (1.  c):  10,  Bischof  (Ann.  Ch.  Phys.,  lY.  Y.  812);  11,  Beiohardt  (Jahrb.  Min. 
I8t»6.  34f.): 

41      ' 
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6nS      SIgS  SaS      fiS      NaCl        Fe 


&dll 

44-74 

ao-03 



S7'70 

0-19 

0-34 

6-9fl=98-94  Strom. 

Aaawe 

4S-43 

ao-SH 

28-10 

il-ll 

tin 

6-24  =  99-8ilB«inai. 

45  6^ 

I8a7 

OGl 

23-39 

0-31 

0-24 

0-OS,  Sill  82,  ilgj  49=100-97  DeiWr 
S-IO,  Si  0-^7,  i'e  S  1-36=99-36  Behnke 

BMelD.nd  i-i-i9 

18-27 

2-60 

27-00 

42-79 

19'OS 

016 

28-Tl 

1-75  (-eSo-na 

6-41  =  99-21Joy. 

HallEt«n 

B6-11 

11-04 

US) 

la-ie 

G'58  =  ]00v.  Hflut^. 

Ebetwoo 

ei'18 

la-as 

19  13 

0-41 

6-0S  =  lnU-S2T.  Ilalier. 

Viftr«i 

44'11 

19  7B 

1-89 

2fl-87 

0-24 

101 

616,  Si  O-ll,  Si  0-39,  Mg  0-0J= 

99  38  JoiiesdL 

■'    gray 

44-74 

iDMS 

27-77 

0-44 

0-69 

7-4i>=100Deiter. 

Stassfurt 

42-64 

lS-7fl 

37  90 

3-49 

6-75=P9'34B>«chof. 

" 

43-44 

20-58 



26-23 





.  1  47.  Mg  CI  0-68=98-37  RoicharfL 

]J. 

From  analj-sia  9,  6-23  p.  c  of  cUy  liavo  been  reraoi-ed,  and  part  of  Iho  7-40  p.  a  of  water 
belongs  wiUi  It. 

Benhier's  saalyaes  of  the  Vic  polyhalite  (Ann.  d  U.,  x.  260)  were  incorrect.  The  loc 
Omunden  (anal  G)  should  be  either  Ischt  or  Aussee,  according  to  Raaiinelaberg,  who  aajs  the 
mineral  does  Dot  occur  aear  Gninoden  (Min.  Ch.  2i^!l,  1!I62).  Jay  eays  in  a  letter  to  the  author 
dated  OcL,  IBHS,  that  it  wbb  brouglit  lo  O.  Boaa'u  laboratory  bo  liibe)led. 

Fyr.,  etc^ — In  the  closed  tube  gives  water.  B  B.  faBea  at  1-6,  colors  the  flame  yellow.  On 
charcoal  ruses  to  a  reddish  globule,  »-hieh  io  SS  becomoa  wliitc,  aod  on  cooling  has  a  Bulioe 
hepatjo  taste;  with  soda  like  Kl""''erite.  With  floor  does  not  give  a  donr  bead.  Partially 
soluble  in  water,  leaving  a  lesidue  of  Galphate  of  lime,  which  diewjlves  in  a  large  amount  of 

Ohs. — Occurs  at  the  mines  of  lachl,  Ebensee,  Aussee,  Hallstatt,  and  tlallein  in  Austria,  n-ilh 
common  Salt,  gypsum,  and  anhydrite  ;  at  Berchtesgadea  in  Bavaria  ;  at  Vic  iu  Lorraine. 

The  nnine  Poljhalite  is  derived  from  w^iii,  jitany,  and  Sk;,  gnli^  in  aUusion  to  the  nuoiber  of  atilta 
in  the  constitution  of  the  mioeraL 

For  remarks  on  the  positiou  of  the  polyhulito  at  Stasafurt  soe  KiEgEBiTB,  p.  641. 

nB7.  UiMAJtrrfi  A.  OorM  IBaU  Ac  St,  Fetersb.,  ti.  16.  t866|.  Like  polyhnlite  in  aspect  and 
characters,  but  lias  the  tt,  Itig,  Oa  in  the  ratio  1:2:3.  Color  white ;  lustre  silky ;  structure 
fidialed  fibrous.  In  nodulea  as  large  as  the  flat,  at  the  salt  mine  of  Maman  in  Persia,  with  oar- 
nollito,  and  ulso  iovealing  or  iDLersectiDg  nodules  of  camallite. 

668.  PIOROMEIUTE.  PiiTompride  ScwM,  Mem.  Ineend.  Veauv.  1858,  191.  Pikromerit 
Bamm.,  Min.  Ch.,  2S1,  1B60.  Eainit  Zincken,  B.  H.  Ztg.,  xxiv.  19,  18GG.  Schonit  E.  Beichardt, 
Jahrb.  Mia.  1S65,  6U3,  1K66,  »4i>. 

Monoclinic.     ^=75°  12',  /a  7=109°  50',  0  A  l-i=154°  39',  O  A  2-»= 
116°  41'.     In  crystals  and  trj-stallinD  crusts. 
II.=2-5,     Color  white. 


39-74 


10-41 


ii3-28 


0-28=100-67. 


Bcichardt'a  analyses  were  made  on  his  achoaile,  a  salt  obtained  by  him  by  separating  the  ddorid 
of  magnesium  in  what  is  called  kalnile  by  means  of  alcohol 

Pyr^  ete. — Loses  11  p.  c.  water  at  ino'O.,  and  all  the  rest  by  heating  to  183°  C,  Belchardt. 
According  to  Graham,  the  artificial  salt  loses  ita  water  ^^-holly  at  132°. 

Obs.— Fouod  at  Vesuvius  among  tlie  aalta  produced  at  the  enlpUon  in  1 855,  in  cryatals  along 
with  crystals  of  cyouochroitc,  an  iaomorphoua  species  in  which  copper  replaces  the  magnesia. 
Also  occurs  at  the  Stasafiirt  salt  mine,  along  with  kieserite  and  carnallite.  It  is  oilen  mixed, 
at  Stassfurt,  with  chlorids  aod  other  aSits.     Alcohol  dissolves  out  chlorid  of  magucsium, 

Kaiaite  of  Zincken,  from  the  same  locality  at  Stassfurt,  ia  nothing  but  the  impure  picroinerite 
just  alluded  to,  as  shown  by  Rcichardt,  It  lias  been  anaij-ied  by  Graf  (B.  II.  Ztg,,  iiiv.  28S); 
E.  and  IL  Reicbardt,  HoBsus,  and  Theile  (Jahrb.  Min.  186H,  3:n);  Philip  (ZS.  G..  xiiL  649); 
end  the  chlorioo  in  the  results  variea  trom  14 'o  to  367  p.  c    Nearly  all  the  chloriae  is  removed 
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as  chlorid  of  magnesium  on  treating  the  mineral  with  alcohol.  Forms  granular  irasses  which 
vary  in  color  from  colorless  to  grayish,  yellowish,  and  reddish,  and  has  G-.= 2' 13 1  —  2*147,  but 
varying  to  21 84.  It  sometimes  contains  also  common  salt  Named  picro/nenYe  in  aUusion  to  the 
magnesia  present;  and  Kainite  (properly  Comite)  from  (catrdj,  recent. 


659.  BliOBDITE. 


Bloedit  John,  Unters.,  1811.    Astrakanit  G.  Bose,  Reis.  Ural,  U.  270,  271, 

1842. 


NaS 

Mg§  NaCl  MgCl 

1. 

Ischl,  rd/t. 

33-34 

36-66     0-33      

2. 

"     orange 

41-02 

36-36     0-50      

3. 

Astrakan 

41-73 

3681      0-34 

4. 

Mendoza 

46-74 

33-31     1-16      

6. 

tt 

45-82 

33-19     1-79      

In  imperfect  crystals.     Also  massive. 

Color  whitish,  orange,  reddish.     Translucent.    Very  soluble. 

Var. — The  original  blcedUe  from  Ischl,  analyzed  by  John,  was  massive,  somewhat  fibrous,  flesh- 
red  to  brick-red  in  color,  and  splintery  in  fracture.  The  astrakanite,  from  near  Astrakan,  was  in 
whitish  crystals. 

Comp. — KS  +  2lt,  with  ft =^Mg-|-|]S'a= Sulphate  of  soda  42*6,  sulphate  of  magnesia  36*9, 
water  2 1*5=1  no.  Analyses:  1,  John  (La);  2,  v.  Hauer  (Jahrb.  G.  Reichs.,  605,  1856);  8, 
Gobel  (Rose's  Reis.  Ural,  1.  c.);  4,  Hayes  (Proc.  N.  H.  Bost,  v.  391): 

22-00,  Mn§  O-.SS,  Pe9  0-34=9300  John. 
21-60  =  99-38  Hauer. 
21-95=99-83*GK)bel 
19-60,  sand,  etc.  0*19=100  Hayes. 
18-84,  sand,  etc  0*36=100  Hayes. 
*  1-75  clay  and  sand  removed. 

Another  sample  afforded  Hayes  ]?faS  48*00,  Mg§  34*20,  NaG  1-21,  fi  16*42,  Si,  etc.  0*17= 
100.  Dried  at  UO^  F.  the  water  was  reduced  to  15*20  p.  a  The  less  amount  of  water  in  Hayes's 
analyses  than  in  the  others  may  have  been  due  to  the  degree  of  drying. 

Pyr.,  etc. — Heated  losed  water  rapidly;  at  a  red  heat  fuses  quietly  to  a  transparent  globule, 
which  is  white  oo  cooling.    Somewhat  deliquescent  in  a  moderately  moist  atmosphere. 

Obs.— From  the  salt  mines  of  Ischl;  the  salt  lakes  near  Astrakan,  east  of  the  mouth  of  the 
Volga  (nnal  3);  the  soil  of  the  country  near  Mendoza,  between  San  Luis  de  la  Punta  and  the 
foot  of  the  Andes,  especially  east  of  San  Juan,  occurring  in  imperfect  crystals  at  the  junction  of 
two  layers  of  common  salt,  one  to  two  feet  below  the  surface. 

Named  after  the  chemist  and  mineralogist  Blode. 

660.  liGBWEITE.    Loweit  Haid,,  Abb.  Ges.  Wiss.  Prag,  V.  iv.  1846;  Raid.,  Ber.  Fr.  Nat, 

iL  266,  1847. 

Tetragonal.  Massive.  Cleavage  octahedrons  have  approximately  the 
angles  111°  44'  and  105°  2',  giving  for  the  vertical  axis  the  value  1*304. 
Cleavage  :  basal,  distinct ;  /,  imperfect ;  1,  or  the  octahedral,  in  traces. 

II.  =  2*5— 3*0.  G.  =  2*376.  Lustre  vitreous.  Color  yellowish-white  to 
honey-yellow,  also  reddish.  Fracture  conchoidal,  witli  the  aspect  some- 
what of  fire-opal.  Taste  weak.  Optically  uniaxial ;  refraction  positive, 
for  the  ordinary  ray  1'491,  extraord.  1*494. 

Oomp.— fts+ljll,  with  ]ft=^Mg  +  i]Sra=i Sulphate  of  soda  46*3,  sulphate  of  magnesia  39*1, 
water  14*7.    Analyses:  1,  Karaflat  (1.  c);  2,  y.  Hauer  (Jahrb.  G.  Beioha.,  1866,  605): 

14*46,  9e,  £l  0-66=99*21  Karaflat 
14*80=100*22  Hauer. 

Obs. — In  pure  crystalline  masses  an  inch  thick,  InTolved  with  foliated  anhydrite,  at  the  lacbl 
salt  mine,  Austria. 


s 

Mg 

Na 

1. 

52-35 

12-78 

18*97 

2. 

52-63 

14*31 

18-58 

661.  EPSOMITE.    Epsom  Salt     Sal  natiyum  catharticum  A,  Hermann,  De  Sale  natiyo 
oathartico  in  fodinis  Hungaria  recens  inyento^  Posonii,  1721.    Sal  nentrum  addolaie^  Sal 
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Asglicaniim,  iraa,UIii,  IS-),  174T.  Id.,  Sel d'Epaom  JV.  A-L  Wall,  i.  939,  11S3.  HaloUdiuii 
Scopoli,  De  Hydnirg.  Idrieiifle  Tent,  Venet,  1761  (Hap.  Beitr.,  iil  ll)4j,  Prlneip.  Min.  1773 
Hngnesia  rJCriolaU  (Sol  Anglicus,  EpsomeDsiH,  SeldlizeiiBig,  SefdschiitsDBiB,  amanut,  otc.)  Jkryra. 
Sdflgr.,  1782.    Bi«eraBl»  Wern.    HaaraolBpt     Epsomite  BewJ.,  Tr.,  44B,  182-1, 

Ortliorhombic,  and  generally  hem iheilral  in  the  octiJiedral  modifications. 
/A  /=90''  3i',  0  A  U=150°  3' ;  o  ;  i  :  c=0-5T6fi  :  1  :  I'Ol.  14  A  1-i, 
baBal,=5y°  27',  1-iAl-i,  basalt^SO"  56'.  Cleavage:  brRtbjdi agonal, 
perfect.     Also  in  botryoidal  msBsea  and  delicately  tibron^  eruste. 

H.=2-25.  G.=l-751;  1-685,  artificial  salt,  Scbiff.  Lueti-e  Wtreons— 
earthy.  Streak  and  color  white.  Transparent — translucent.  Taste  bitter 
and  saline. 

Oomp. — ."ilgS  +  lft,  when  pnre^Mogneaia  ie'3,  aulphuricaeid  3S*G,  wutoc  51-2=100.     Amil- 


1.  8.  Africa 

a.  Iilria,  "Haanak^' 

3.  Catalonia 

t.  NeuaoIiL  roae-nd 

G.  Fitou,  France 


aa-SB  14-58      

8a-30  IB-SB  0-23 

81 '90  ]fl-40      

31-37  15-31  0-OB 

81-37  17-31      

3* -07  18-20      


137.  Scbw.  J.,  IsitBSS);  6 


■19-21=99-69  Stromejer. 
60-93=39-85  StronitTer, 
61-'.iO=M9-69  atromejer. 
61-70,  Cu  il'sa,  Co  0'U9=30-88  a 
4a-:)2=iooBouiB. 

47  20,  Cft  2-10=Ba-5T  DuMnoy. 


Pyr.,  otc. — LiquiBes  in  its  water  of  cryBtalliintion.  Girea  mucli  walef  in  Che  closed  tube  ni 
tk  high  temperature;  the  water  is  acid.  B.B.  uii  cbBrm>Bl  tones  at  first,  bqi!  finally  rietds  an 
inftitible  nlkaline  iiiae«,  which,  with  coboU  solution,  gives  n  pink  color  on  ignition.  Very  aotuUc 
!u  water,  and  haa  a  very  bitter  taste. 

Ob*.— CooUDOn  ill  mineral  waters,  and  as  a  delicate  Shrous  or  vapillnry  efltorosceiice  on  rodcs. 
In  the  Rallcriea  of  mines,  and  elsewhere.  In  the  former  state  it  exists  at  Epeoin,  Kiiglaad,  and 
at  Sedlitz  and  Saidschntz  in  Bohemia.  At  Idria  in  Cumiota  it  occurs  in  sllkf  Sbree.  and  in  hence 
called  hairialt  bj-  the  workmen.  Also  obtained  at  the  gj-psnm  quarries  or  Montmartre.  Dear  Paris; 
in  Fitou.  Dept.  of  tlio  Aude,  Fronoc;  in  Aragon  and  CatalDnia  hi  Spain;  in  the  Cordillera  of 
St,  Juuii  in  Chili;  unrt  in  a  protln  hi  Siouthern  Afriia,  where  it  Ibnns  a  InvL-r  IJ  in.  tJiick.  Also 
found  ut  Vci'uriuB.  at  the  eruptions  of  1850  and  ISa.i. 

Tlie  floors  of  the  liniestcne  caves  of  K.y.,  Tenn,,  and  Ind.,  are  in  manj  instances  covered  with 
epsonile,  in  minute  ci^atids,  mingled  with  the  cartli.  In  tlie  Uaminotb  Cave.  Ky.,  it  adheres  to 
the  roof  in  loose  masses  like  snowhalU.  AC  the  Alum  Cave,  in  Sevier,  Tonn.,  on  the  hoadwatera 
of  the  West  Fork  of  Little  Pigeon  River,  roasses  of  nearly  pure  opsomite,  almost  a  cubic  foot  in 
Tolume,  have  been  obtained  (.-^tford's  Rep.,  119).  It  effloresces  from  (he  calcareous  sandetoue,  10 
m.  from  Cuoj-maus,  on  the  east  face  of  the  Helderberg,  N.  Y.  Said  to  occur  also  over  the  Cali- 
fornia plains,  cast  of  San  Diego  (Am.  J.  Sci.,  II.  vL  3Hv).  Also  efnore^.ees  from  a  pyritiferous 
serpentine  in  Marmora,  Canada  West ;  and  on  dolomites  of  the  Clinton  fonnation  (SQoriani  in 
ghellered  places  between  Niagara  Falls  and  loko  Huron,  as  at  Duudaa,  where  layers  occur  1  in, 
thick. 

Sulphate  of  magnesia  is  dimorphous.  According  to  Haidinger  and  Mitschortich,  the  above 
described  fonn  is  produced  when  crystalllEation  takoa  place  boloiv  IB'  0.  (.60'  F.),  but  a  memo 
^inio  form  between  25°  C.  and  30°  C. 


tfS2.  TAURISOITB.    Tauris^t  G.  H.  0.  Volger,  Jahrb  Uin.  IB55,  IG2. 

Orthorhorabic.     Angles  those  of  epsomite.     Occurring  planes  :  /,  i-i,  i-i, 
*-S  ;  1-i,  14 ;  1,  2-2,  2-S.     Crystals  acicular. 

Lustre  and  other  physical  characters  those  of  copperas. 

Oomp. — Stated  lo  be  that  of  copperas. 

Oba. — S'Tcm  Windgalle  in  the  Canton  Uri  (Pogus  Tauriscorum  of  the  Romans),  Switzarland, 
asBodated  with  copperas  and  alum.    The  ci^'stal  is  a  rhombic  prism  with  pyramidal  tenniiiatioii& 

G62A,  TEcnoiTC  BrtiOi.  (Qraolit  Gloektr,  Syn.,  1847).    A  doTe-brown  mineral,  eanfly  BolnUe  it 


BTDBOUS  SULPHATES.  645 

water  and  attracting  moisturo  readily,  oocurring  in  small  pyramidal  and  adcular  crystals  supposed 
to  be  orlhorhombic,  and  also  massive.  Probably  a  hydrous  sulphate  of  sesquiozyd  of  iron ;  but 
composition  not  ascertained.     H.  =  1  '5 — 2. 

From  Graul,  near  Schwarzenberg,  in  Saxony,  and  Braunsdorf  in  the  Erzgebirge.  Named  from 
TnKTiKfiq,  iu  allusion  to  tbe  deliquesoenoe ;  but  changed  to  giavXiU  by  Glocker,  because  the  Greek 
signifies  liquifying  actively^  and  not  passively  as  in  deliquescence. 

663.  FAUSBRITE.    Fauserit  BreUh.,  B.  H.  Ztg.,  xxIt.  301,  1865. 

Orthorlionibic.  I  ^  /=91°  18'.  Cleavage  :  iA,  distinct ;  /  in  traces  or 
none ;  O  rather  distinct.     Crystals  grouped  in  stalactitic  forms. 

H.=2— 2^.  G.= 1*888.  Lustre  vitreous.  Color  reddish-  and  yellowish- 
white  to  colorless.     Translucent  to  transparent.     Taste  astringent,  bitter. 

Oomp.— MgS4-2  Mn  S+15fi==(iMg-|-f  Mn)S+5fi==Sulphuric  acid  34*7,  protoz.  manga* 
nese  20*5,  magnesia  5*8,  water  39*0=100.    Analyses:  1,  2,  MoUnar  (L  c): 

S  Mn  Jdg  fi 

84-49        19*61        5*15        42  66,  $1, 9e  <rac0 
33-78         2005         6-68         40-64. 

Obs.— From  Herrengrund  in  Hungary.    Named  after  Mr.  Fauser. 


COPPERAS  GROUP. 

The  species  here  included  are  the  ordinary  vitriols.  They  are  identical 
in  general  formula  with  the  species  of  the  Epsoinite  group,  and  are  regarded 
as  the  same  compound  essentially  under  oblique  crystallization.  The  cop- 
per sulphate  diverges  from  the  others  in  crystallization,  and  contains  but 
5  of  water ;  but  species  containing  copper  in  many  other  groups  exhibit  «i 
like  divergence  from  the  rest  in  crystalline  form. 

Synonymy  before  1750.    l^aXtatSovy  "^ayKXrii^  M«X«vri7|9(a,  Et3pt»,  Mi<rt>,  Dioscor^  v.  114-118. 

{'ChaJLcanthura  (from  x"^*"^.  hrass^  and  &i0.n,Jlower)\A  vitriol  of  any  kind;  Spain  is  given  as  a 
ocality ;  Chakitis^  a  disintegrating  pyrites,  iron  or  copper,  impregnated  with  the  same,  as  a  result 
of  its  alteration;  MelarUeria  (fr.  /itX.ii',  ink)^  a  salt-like  chalcanthus,  or  earth  containing  it;  Soru^ 
a  blaok  earth  or  stone  impregnated  with  some  vitriol ;  Misu,  a  yeUowish  vitriolic  stone,  per- 
haps partly  copiapite,  and  partly  yellow  ochre  impregnated  with  vitriol  of  some  kind.*] 

Atraraeiitum  sutorium=Chalcanthum.  Chalcites,  Sory,  Misy,  Plin.^  xxxiv.  29-32;  evidently  in 
part  from  Dioscorides.  [The  description  of  ChaicarUhum  g^ves  prominence  to  hkie  vitriol,  while 
its  use  as  shoemaker's  ink  (which  Atr.  sutorium  signifies)  implies  the  presence  of  green  (or  iron) 
vitriol,  the  material  stiU  used  for  blackening  leather;  CfialcUes  and  sory  are  the  same  as  above; 
Misy  is  yellow  and  pulverulent,  like  the  mineral  now  called  copiapite.] 

Atramontum  sutonum=Melanteria=:()hulcanthum,  Chalcites,  Sory,  Misy,  AgriCy  Fobs.,  212- 
214,  1546;  Kupferwasser  ttf.,  Interpr.,  463,  1546.  [The  first  three  of  these  names  are  synonyms 
for  any  vitriol  or  all ;  aud  include  (as  partly  also  in  Dioscorides)  capillary  or  wool-liko,  plumose, 
stalactitic,  and  salt-like  kinds,  besides  Lapis  atramenU;  Agricola  mentions  the  varieties  Atramen' 
turn  stUoriuni  candidum  {=X£vkoiov  Qr.\  which  is  white  or  zinc  vitriol ;  A,  a.  viride^  which  is  green 

*  In  interpreting  these  ancient  names  it  has  to  be  borne  in  mind  th^t  there  are  three  sources  of 
obscurity,  besides  that  of  imperfect  description  : 

1.  That  the  earthy  or  stony  mass  containing  the  essential  ingredient  comes  into  the  description. 

2.  That  Pyrites  (including  pyrite,  marcasite  and  pyrrhotine)  is  brassy  enough  to  be  confounded 
with  chalcopyrlte.  the  ore  of  copper  or  brass  ( v«iA'r<»<) ;  and,  in  fact,  Dioscorides  says  that  pyrites 
yields  yiXciH,  although  in  the  next  line  asserting  that  it  strikes  fire  with  a  steel,  a  characteristic 
distinguishing  it  from  copper  pyrites.  Moreover,  Agrioola  describes  all  the  vitriols  under  hit 
AiramerUa  satoricu,  and  makes  Kup/erwasser  of  the  (jrermans  (meaning  copperwaier)  a,  oommoQ 
synonym  for  them ;  as  has  been  true  of  Copperas  in  English  aud  Omiperose  in  French. 

3.  That  iron  and  copper  pyrites  often  occur  together,  and  the  vitriolio  results  of  their  altera 
tion  are  consequently  variously  mixed  in  nature. 
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vitriol ;  A.  t.  eirrniaum,  irblch  b  bluo  vitriol ;  Snry,  a  graj  or  blHckish  atone,  tt  _ 

rotundic),  lEnpregrnatod  with  auv  vitriol;  Stiaij,  a  jellon'  oQlDrofcetit  or  menlj  vitriol  (Copi'tpde). 
Goslar  in  Iho  Han  la  HiB  principul  localitj  died  bj-  Aprioola.  ChalcHes  ta  said  to  be  belween 
Borf  and  miej  in  teiture.  and  ruira  e<  icr/«  ra/ore  ;  porlmpe  a  red  ochre  (a  frequent  raralt  of  Ui« 
alteratiOD  of  pyrites)  containing  ooppcrua  and  Btime  uuulk^red  pyrites. 

Atranientum  viriile,  a  quibusdoni  FilmiJuni  vocatur,  AHertia  .ViitTniu,  De  Uin^  lAbr.  v.,  c.  S, 
1!70.  Vitriolum  Agric,  ib^  2IS.  [So  named  froro  iiflnum,  p'oss.  in  alhision  to  the  plasi^ 
appearance  of  the  crystals  of  vitriols ;  Agricola  speaks  in  connectioo  with  Lis  eipUiiftIio]i  of  (ba 
word,  of  "  A.  camSidum  tiaiisluDidLlni  insCar  OrjBtalli.") 

Atramentum  Gtsner,  Foes^  13,  1365;  divided  into  X  nlbuoi  durum  Qoalariiuiuin  [or  Zinc  vit- 
riol], A.  viride  [or  Iron  vitriol],  A.  ciBruleuiu  Cyprium  pulcberriniuni  [or  Blue  vitriol],  etc 
UelanteriB,  Sory,  Misy,  Geaner,  ib.,  16,   IB. 

Vitriolum  Wallfiut,  Mia.,  IGS,  1747,  and  Oransttdi,  Min^  113.  MiS :  s  n^nus  including  tho 
jTOcieB  V.  Cupri  (=V.  Cypri,  V.  Veneris);  2,  V.  viride  (  =  V.  ferri,  V.  niartis);  3,  V.  aibum.  vel 
Zuicl(n'D[n  Goslar);  besides  4,  T.miituiii  (a mere  mixture);  G,  6,  Terra  vitriolica  and  Lspia  Btr>> 
loeDtarius  (earth  or  stone  trnpregaated  with  vitriol  of  some  kind),  and  including  Lapis  atramen- 
Earius  flavus,  or  Jtisy. 

GGi,  MBLAMTEHITEI.  MiXiyTiein,  XnXidrSn,  etc.,  Dioaatr.  Cbalcanthum.  Atramentnni 
Butoriutn,  etc.,  PHn.  Melanteriai  Almmentuot  satoriam  ?iride,  Agric  Vitriolum  pt.  Albertu 
Magtaa.  Atramentum  viride  Goner.  Vitriolum  viride,  V.  fern,  V.  martis,  Walleriiu.  Green 
TltrioL    Cktpperoi.    Sulphate  of  Iron.    Fer  sulfatS  fV.    Melanterie  ££u(t,  Tr.,  iL  4B3,  1835. 

Monoclinie.     C=7a°  40' ;  7  A  7=83°  21',  O  A  l-»= 
123°  44':  a  :  5  :  0=1-310  :  1  :  0-8474. 


G4i) 


(>A  w=104''20' 
0  A  /=S0  37 
OA~i-i=loQG 


0  A  -U=1ZG°  18 
0  A  l-i'=123  44 
-1  A -1  =  101  32 


i 


Cleavage  :  0  perfect,  /  less  so.  Often  in  capillary, 
fibrous,  stalactitic,  and  concretionary  forms.  Gene- 
rally massive  and  pulvenilent. 

H.='J.     G.  =  1'832.     Lustre  vitreous.     Color,  vari- 
ous  shades  of  green,  passing   into  wltite;   becoming 
yellowish  on  exposure.     Streak  uneolored.     Subtrans- 
parent— translucent.     Taste  sweetish,  astringent,  and 
metallic.     Fracture  conchoidal.     Brittle, 

Oomp^-^e5  +  7fl=Su]pliuricadd  28-fi,  protoijd  ofiron  25'9,  water  4 6-3=1  no. 

Pyr.,  etc. — In  the  closed  tube  yields  Vfater,  and  after  a  time  Bulphuroua  and  sulphuric  adds. 
On  charcoal  turns  at  first  brown,  then  red,  and  finally  black,  becoming  magnetic  With  the 
fiuies  reacts  for  iron.  Soluble  in  twice  its  weight  of  water,  and  the  solution  is  blackened  by  a 
tincture  of  nut  galls.  Kiposed  to  the  air  becomes  covered  with  a  ycUow  powder,  which  ia  the 
sulphate  of  the  seaquioiyd  of  iron. 

Oba.— This  salt  usually  proceeds  from  the  decomposition  of  pyrile  or  marcasito,  which  readily 
afford  it,  if  occasionally  moistened  while  exposed  to  the  atmospiiore.  Occurs  near  Qoslar  in  the 
Harz;  iSodenmais  in  Bavaria;  Fahlun,  Sweden;  at  Hurlet,  neiir  Puisley;  and  in  miny  mines  in 
Europe  and  on  the  other  contioenCa.  UsnaUy  accompanies  pyrlt«  in  the  U.  States,  occurring  as 
an  efflorescence ;  at  Copperas  Mt.,  a  few  miles  E,  of  Bainbridge,  Ohio,  it  is  associated  with  alum 
and  pydCe.   Itisemidojedin  dyeing  and  tanning,  and  in  the  manufacture  of  ink  and  Fmaaiaii  blua. 

066.  PIBANTm.    F.  Piaani,  0.  R.,  xlviiL  807.    Fisanit  Ktnng.,  Ucb.  185S,  10,  1860. 

In  concretionary  and  atalaetitie  forms. 

Lustre  vitreous.     Color  bright  blue.     Becomes  ochre< 

Oomp.— (f'B,f;u)9+Tfl;   Of  ■  copperas  with  (faree-flflhs  of  the  i) 
Analysis  by  Pisani  (L  &}: 


s  externally. 

I  leplaoed  bj  e^^ief 
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5  29*90        ]^e  10*98        Cu  15*56        £[43-56 

Pyr^  etc. — ^B.B.  gives  with  the  fluxea  reactions  for  copper.    Otherwise  like  melanterlte. 
Obs. — Occurs  with  chalcopyrite  at  a  copper  mine  in  the  interior  of  Turkey.    The  interior  of 
the  mineral  has  sometimes  druses  of  minute  crystals. 

666.  QOSLARrm.  Atramentum  sutoriunif  candidum,  potissimum  roperitur  GoselarisB,  trans* 
lucidum,  crystalli  iustar,  Agric^  Fobs.,  213,  1546.  A.  album  fosRiio  durum  Groslarianum  Gesner^ 
Fobs.,  13,  1565.  Yitriolum  Zincl  album  nativum,  Galizensten,  Hvit  Yiktril,  Wall.,  157,  1747. 
Zinc  Vitriol,  White  Vitriol,  White  Copperas,  Sulphate  of  Zinc.  Zinc  sulfate,  Oouperose  blanche, 
Fr.    Gallizinite  Beud.,  Tr.,  446,  1824.     Gtoslarit  Haid.,  Handb.,  490,  1847. 

Orthorhombic.  /A  1=90"  42'  |  Oa  1-1=150°  10';  a:b:  c=0-5735  : 
1  :  1'0123.  Observed  planes :  /,  t-z,  i-z,  i-2,  l-^,  1-z,  1,  2-2.  l-l  A  l-t,  top, 
=  120°  20',  l-i  A  1-i,  top, =120°  3',  O  A  1=140°  57',  1  A  1,  mac, =127°  27', 
1  A  1,  brach.,=126°  45'.     Cleavage  :  i-t  perfect. 

H.=2-2-5.  G.=2-036;  1-9-2-1;  1*953,  artificial  crystals,  Schill. 
Lustre  vitreous.  Color  white,  reddish,  bluish.  Transparent — translucent. 
Brittle.     Taste  astringent,  metallic,  and  nauseous. 

Oomp.— 2n  5 4-7  It = Sulphuric  add  27*9,  oxyd  of  zinc  28-2,  water  43*9=100.  Beudant 
obtained  for  a  specimen  from  Schemnitz  (Tr.,  ii.  481)  S  29*8,  2n  28*5, .Mn  0-7,  Pe  0*4,  it  40  8  = 
1(M)*2,  which  corresponds  to  6  11.  Klaproth  obtamed  (Beitr.,  v.  193)  §  22-0,  Zn  27*5,  Mu  0'6,  fi 
50-0=100. 

Pyr.,  etc. — ^Yields  water.  On  charcoal  with  soda  g^ves  a  zinc  coating,  and  a  sulphid  which 
tarnishes  silver.     Easily  soluble  in  water. 

Obs. — This  salt  is  formed  by  the  decomposition  of  blende,  and  is  found  in  the  passages  of  nftines. 
It  occurs  at  the  Rammelsberg  mine  near  Goslar,  in  the  Harz ;  at  Schemnitz  in  Hungary ;  at 
Fahlun  in  Sweden  ;  and  at  Holywell  in  Wales.     It  is  not  of  common  occurrence. 

It  is  manufactured  for  the  arts,  and  is  very  extensively  employed  in  medicine  and  dyeing. 
White  vitriol,  as  the  term  is  used  in  the  arts,  is  the  sulphate  of  zinc  in  a  granular  state,  like  loaf 
sugar,  produced  by  melting  and  agitation  while  cooling. 

The  name  GcUliizenite^  which  has  priority,  was  given  the  mineral  by  Beudant  from  a  popular 
German  name  Gaiitzemtein,  But  although  so  called  in  Germany,  zinc  vitriol  is  not  a  stone  from 
Galicia  (Poland),  as  the  word  impUes,  while  it  is  eminently  a  product  of  the  mines  of  Goslar  in 
the  Harz.    Haidinger's  name  Goslarite  is  therefore  adopted  for  the  species. 

■ 

667.  BIEBERITE.  Cobalt  Titriol  Sage,  J.  de  Phys.,  xxzix.  68,  1791.  Kobaltvitriol  Kopp, 
Gehleii's  J.,  II.  vL  157,  1808.  Bed  Vitriol.  Sulphate  of  Cobalt  Bhodhalose  BeucL,  Tr.,  iL 
481,  1832.    Bieberit  ffaicL,  Handb.,  489,  1845. 

MoTioclinic.     Usually  in  stalactites  and  crusts,  investing  other  minerals. 
G.  =  1-924:,  artificial  crystals,  Schill.     Lustre  vitreous.     Color  flesh-  and 
rose-red.     Subtransparent — translucent.     Friable.     Taste  astringent. 

Comp. — Co5  +  7fi=Sulphuric  acid  28-4,  oxyd  of  cobalt  26*6,  water  46*1=100.    Analyses 
1,  J.  H.  Kopp  (Gehlen's  J.,  IL  vi.  157);  2,  Winkelblech  (Ann.  d.  Pharm.,  xiil  266);  3,  Beudant 
(L  c.);  4,  5,  Schnabel  (Ramm.  4th  SuppL,  118): 

41*55=100  Kopp. 

46-83,  Mg  3-86=99*65  Winkelblech. 

41*2,  Pe  0*9  Beudant 

45-2*2,  Ca  0-43,  Ag  0  88,  CI  0*09,  insoL  l'l4=100*ia  Sduu 

3813,  Oa,  Mg  <r.,  CI  005  insoL  2404=100  Schn. 

Kopp's  analysis  corresponds  to  0o*3  +  8]&;  but  the  existence  of  such  a  compoond  is  ver^ 
doubtful    The  artificially  prepared  cobalt  vitriol  has  the  oomposition  above  given. 
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Pyr.,  etc — In  s  matraea  jielda 
municutas  a  blue  color  to  glass  of  bo 

Oba^ln  the  nibbish  oTold  miaei 
PnotOH,  DeBr  Oopiepo,  Ohili, 

Beudiuit'it  aatau  Hhodhalose  is  no 
loll,  and  is  unmioeraloKitHl  in  iw  un 
it  right  (in  which  cuae  it  would  be  _ 

lUiDB  4)plied  bj  Uaidiugcr,  derived  from  ihe  longieat  known  loiaiUty. 


OITGEN   TOMPOUSD*. 

water,  end  when  stroogly  faeited,  HulpbuRTni  ■ 

at  Bieber,  uear  IlauRU ;  at  Leogsng  in  Saltzbui^;  at  Tre« 

an  adniisBible  derivative  fVom  'p'i-ii-i.  roM-atlartd.  and  IXi, 
ilnution;  il  nbnaH  iiavv  beva  BAodti/iaiUc.  Instead  of  making 
>  longer  Beiidnnt's  name),  it  appear*  bettor  to  adopt  the 


G6S.  MORENOSmi.  Nick<?]-Vtktril,  Titriolum  fernim  i.  niocolum  contiDeDa  ("  of  a  derp 
grei^o  color,  with  Kupreroickul,  iu  Cobalt  mineB"!  CroniiL(\iie  discor.  of  the  mc-ta!  Nickell,  Slio., 
IH,  n^8.  Niccolmn  vitriolatum  (iiiterdum  e  mineria  sulpbumtis  lalJscCDtibiia  gemtuml 
Btrgm.,  Sdagr^  SO,  1782.  Sulfato  de  uiquel  ifr,  Galida)  D.A.  Camra,  1949,  A.  il.  Aldbar,  in 
BevUta  Uiners,  Madrid.  30G,  laso.  Sulfato  de  nickel  Uoreuoaita,  Ouarei,  Lb^  1T6.  Mardt. 
18S1.  Nickel  Vitriol  T.  8.  Bunt,  thia  Mio^  670,  IBfiO,  LogaD'a  O.  Rep.  Con.,  IBSa.  Pyraiaft- 
line  0.  Kob.,  GeL  Abe.  Mfinch.,  hit.  216,  185*2,  J.  pr.  Oh.,  IriiL  il. 

Ill  acicular  crjstale  aod  tliiD  prisiuB.     Ako  fibrous ;  and  as  an  etBoren^ 
cence.  1 

H,=2— a-S!).  G.=2-004,  Fiildo.  LiiHtre  vitreoua.  Colur  apple-pjeen 
to  greeiiish-wliite.  Streak  white,  faintly  greenish.  Soluble;  taste  luetiil- 
lic  astringent. 

of  nickel  36-T,  water  *i'8=100.     Analfses : 


1.  Blecheledorr 


o-21  =  10()Fulda. 
0-34=100(18  Kuro. 


In  '&m  mineral  from  rraliL'in,  on  which  the  sppcies  viaa  ituitiCut^d,  the  nickel  vitriol,  acmrdio^ 
to  Camrea  (1.  c),  was  ir.iied  wilh  o  lillle  sulpharp  of  copper  ami  irou  ;  wliit'-  thjit  of  Cannln, 
according  to  Hunt,  appeared  \o  be  pure  nickel  vitriol. 

Pyr^  ate.  -B.B.  in  tube  gives  water,  strongly  add,  swelia  up,  nod  hardens,  becomiD^  yellow 
and  opaque.  On  charcoal  glows  strongly  and  evolves  sulphurous  acid  With  borax  ^ad  phoS' 
phorus  salt  gives  a  distinct  nickel  reaction.  The  Riccbelsdorf  mineral  colors'  the  outer  flame 
blue,  from  tlie  presence  of  orwuic 

Ob*. — .\  result  of  the  alteration  of  nickel  ores.  Occurs  near  Cape  Hortegal,  in  Galida,  Spain. 
on  maKUCtite,  with  which  some  millerile  is  mized  ;  at  Riechelsdorf,  in  Uesso ;  aa  an  earthy  cniat, 
mouutuin-grcon  in  color,  with  native  bismuth  and  arseoical  nickel,  at  the  Friedens  mioe  near 
LichCcnberg  in  BayreuCii  (pyromeliue).  Also  iu  aciculur  crystals  and  crusts  at  Wallace  mine. 
Lake  Iluroo.  upon  a  eulptiuret  of  nickel  and  iron ;   at  the  Qap  nickel  mioe,  Lancaster  (^ 

Named  by  Casares  aRer  Ur.  Moreno,  oT  Spain.  A.  M.  Alcibar  stales  that  Prof  Caaares  Bent  a 
commuoicalion  ou  thia  miooral  to  the  Socicte  da  Pharmacie  of  Paris  in  1810,  which  vraa  not  pub- 


669.  OH&IiOAN I'UI'i'B.    'X.A'Mir,  Chalcanthum  pt.,  Dioacor.,  Plin.,  AtraDaentum  ccemleiim 

Agrie.,  Gemer.  Vitriolum  Cupri^V.  Cypri=V.  Veneris,  WalL.  Oronsl,  Sulphate  of  Copper,  Blue 
Vitriol,  Copper  Vitriol.  Kupfenritriol  Germ.  Goupcrose  bloue,  Cuivre  sulfate,  /V.  Vitrirfo  di 
Ilame.fi<ii     Cyauose  Bead.,  Tr,,  iL  486,  1832.    ChalkanthJt  w,  £o6e«,  Tafeln,  31,  |8SS. 

Triclinic.  0  A  7=109"  32',  0  A  J'=127°  40',  /a  7^123°  10,  0  A  1  = 
125°  38',  /Al  =  12»''  10',  i9AJ-I=120''  50',  0  A  {-1  =  103°  27'  and  76' 
33'.  Cleavage :  /  imperfect,  7  very  imperfect.  Occurs  also  amorphous, 
stalactitic,  reuiform. 


HTDBOUS  STTLPHATEB.  64& 

H.=2-5.    G.=2'213.  Lustre  vitreous.    Color  Ml 

Berlin-blue  to  sky-blue,  of  different  shades; 
sometimes  a  little  greenish.  Streak  uncolored. 
Subtransparent — translucent.  Taste  metallic 
and  nauseous.     Somewhat  brittle. 


Oomp.— Ou  S  +  5  it = Sulphuric  acid  32- 1,  oxyd  of  copper 
31  '8,  water  861  =  1  Oo.  Often  mixed  with  mclanterite.  Bluish 
crystals  from  mud  at  the  Oronebane  copper  mine  of  Wicklow 
contain,  according  to  Mr.  Mallet,  34*2  of  sulphate  of  iron  to 
b5'7  of  sulphate  of  copper. 

Pyr.,  etc. — In  the  closed  tube  yields  water,  and  at  a  higher  temperature  sulphuric  acid.  B.B. 
with  soda  on  charcoal  yields  metallic  copper.  With  the  fluxes  reacts  for  copper.  Soluble  in 
water ;  a  drop  of  the  solution  placed  oti  a  surface  of  iron  coats  it  with  metallic  copper. 

Obs. — Blue  vitriol  is  found  in  waters  issuing  from  mines,  and  in  connection  with  rocks  contain* 
ing  chalcopyrite,  by  the  alteration  of  which  it  is  formed.  Some  of  its  foreign  localities  are  the 
Rammeisbcrg  mine  near  Goslar  in  the  Harz :  Fahlun  in  Sweden ;  at  Parys  mine,  Anglesey ;  at 
various  mines  in  Co.  of  W^icklow  ;  formerly  in  crystals  an  inch  long  at  Ting  Tang  mine  in  Gwen- 
nap ;  also  Rio  Tinto  mine,  Spain.  The  'vaters  of  the  Rio  Tinto  mine  have  yielded  annually  1,800 
cwL  of  copper,  consuming  2,400  cwt.  of  iron  At  Wicklow  about  5o0  tons  of  iron  were  laid  in 
the  pits  at  one  time,  and  in  about  1 2  montlis  the  bars  were  dissolved,  and  each  ton  of  iron  yielded 
1^  to  2  tons  of  a  reddish  mud  which  was  cemerU  copper,  containing  for  every  ton  16  cwt  of 
pure  copper.    It  has  been  observed  at  Vesuvius  among  the  producte  of  the  eruption  of  1855. 

Fouud  at  the  Hiwassee  copper  mine,  also  in  largo  quantities  at  the  Isabella  and  other  mines,  in 
Polk  Co.,  Tennessee,  30  m.  from  Cleveland ;  at  the  Canton  mine,  Georgia ;  at  Oopiapo^  Chili,  with 
stypticite. 

When  purilied  it  is  employed  in  dyeing  operations,  and  in  the  printing  of  cotton  and  linen,  and 
for  various  other  purposes  m  the  arts.  It  is  manufactured  mostly  fh>m  old  sheathing,  copper 
trimmings,  and  refinery  scales. 

On  the  ancient  chalcanthum  see  p.  645.  Beudant*s  name  cyanose  (with  cyanosUe  derived  from  it, 
from  Kvavoi)  is  rejected  like  other  names  in  which  the  terminal  a  of  the  Greek  is  retained.  More- 
over chaicarUhitey  meanuig  fbioers  ofcopper^  is  old  and  good. 

670.  OYANOOHROITB.    Cianooroma  ScacdUf  Mem.  Yesuv.,  191,  1855. 

Monoclinic.  6^=75°  30'=  (9  A  i-i,  I A  7=108°  12',  0  A  l-i=153°  56', 
O  A  l-i=UV  47',  0  A  2-i=116°  49';  also  plane  2-^.  Occurs  as  a  crust, 
and  crystals  obtained  by  solution  and  evaporation.     Color  clear  blue. 

Comp. — According  to  Scacchi,  a  hydrous  sulphate  of  potash  and  copper ;  (ida  +  -^&)S  +  3& 
Obs. — From  the  saline  crusts  formed  on  the  lavas  during  the  eruption  of  Vesuvius  in  1855. 
Named  in  allusion  to  the  color  from  Kvavof^  blue^  and  x^^^i  color.    Scacchi's  name  has  been 

changed  to  the  above,  in  order  to  secure  the  termination  He  and  avoid  amblgnity  (the  mineral  con- 

taining  no  chrome). 


671.  ALUNCXj^EN.  Hydro-trisulfate  d'alumtne  Beud.,  Tr.,  449,  1824.  Davite  (?)  JftZL, 
Quart.  J.,  1828.  Alunogene  Beud,,  Tr.,  il  488,  1832.  Solfatarite  pt  SJup.,  Min.,  188,  1886. 
Keramohalit  Glocker,  Grundr.,  689,  18.39.  Saldanite  ffuot,  Min.,  IL  451, 1841.  Stypterit  Glocker^ 
Syn.,  297,  181*7.  Halotrichit  pt  ffauam.,  Handb.,  iL  1174,  1847  (not  Halotrichlt  Glocker). 
Schwefelsaure  Thonerde.    Sulphate  of  Alumina. 

Monoclinic,  Jurasky.  In  six-sided  tables  with  two  angles  of  92°  and 
four  of  134"^.     Usually  in  delicate  fibrous  masses  or  crusts ;  also  massive. 

H.=1'5— 2.  G.=l-6— 1*8.  Lustre  vitreous— silky.  Color  white,  or 
tinged  with  yellow  or  r«d.  Subtranslucent — subtransparent.  Taste  like 
that  of  common  alum. 


OXYGEN   COMPOUSna. 


Xl9+ 18 tt=  Alumina  15-4,  siilpburic  acid  S60,  water 48-6=100.  ^iu 
lluuwtawtull  i-Vuu.  Ch.  Phys^  m.  109};  S,  Henipoth  (C!l  Gai.,  ISW);  4,  HartwaU  (jahresb-,  i 
H»li  *.  t).  Rt>M  (l\igg^  nrii  311);  0-0,  Rammelsborg  (Pogg-,  ilUi  l^Oi  398);  10,  J.  Jurasti 
{Mt-  W.  C  Ul,  l»41J:   11,  L.  Barlh  (Bar.  Ak.  Wicn,  ixU.  2)9): 


I    Wo  8>ld«na 

t.  Ullo 

6.  Oopl>p« 
fl,  Kuloooruk 
T,  FHosilorf 
a.  I'uUdiniipel 
»,  Frvleawiiide 


36-10  le-OO  43-60  0004 

SB-flS  14-98  4S-34  

3fi-B3  1T09  46-7()  

40-81  U'Jfl  40'M  

36-97  U-fi3  44'64  2'6B 

35-S2  15-57  48-61  — 

37-38  U-8T  46-16 

35-71  ia'7S  4TII2  

36-61  11'23  48-Bi' 

I  2-16 


,  Ca0-(I4,  iaScL  11-50  HerjpatlL 

1-13,  Sa  113,  £  0-28,  Ha  0  40= 

100  Bait. 


,  R0  22,  Pe2-4(J=lnO-24  IL 

,  K  0-32,  te  0-67,  Bn  1--2  R. 

0-43,  feO-72,  fi:0-47,  MnO-31  = 
100  namm. 

,  insul,  2-01  =99-81  JurasW 

- —  =  100-2  Bwth, 


BeudBut  obtained  ia  hie  aoBl.F-BLs  of  a  spodiDBD  trnm  Guadnloupe,  the  Sr9t  mada  or  the  speciM 
(Tr.,  44B,  1832),  S33HS11676,  ft  JG44,  potash  aluni4-68.green  vitriol  194,  which  glvee  12  fl 
Instcxl  of  IS  S.  The  other  aoslf  ses  a^ree  well  in  the  tatter,  and  the  diflhrenca  is  probably  an 
error. 

JtauitoN.  MiUCBmndoBQ.  J.,  x»v.  a82,  ISliS)  froni  a  hot  spring  at  ChLwnchi,  a  daj'a  journey  from 
Bogota,  QfTordod  hiiu  S3H-M,  XI 15-0.  fi  51-8,  Pe  1'3,  with  enrthy  mallora  3-3  =  100.  Bnquin'» 
inVBatigatiou.      AnnL  10  ia  or  the  keramohalrle  of  Jurasky,  from  oear  Kcinigsbcr);. 

PyrT  etc — Yields  water,  and  at  a  higher  temperature  sulpliuric  acid,  tn  the  closed  tube. 
Gives  a  Que  blue  vith  cobult  solution.     Soluble  in  water. 

Oba. — This  apccies,  a  hcdrous  sulpluite  of  Bluinina,  resultn  both  from  volcanic  action,  and 
the  decomposition  of  pyrites  in  coal  di.'trlcta  and  alum  shales,  and  occurs  at  the  localities  iibave 
mentioned,  besides  many  others  The  Pssto  mineral  was  from  the  crater  of  a  volcano.  It  baa 
been  observed  by  Scacohi  at  Vesu  <iuB ;  at  ICAnigsbcrg,  Bun^ry,  it  occurs  in  thick  drusf  s  with 
iron  vitriaL  Jt  Is  found  as  an  etSoroHcenoe  in  numerous  pbtuea  in  the  United  States.  A  white 
flbroua  aliitK^en  (7)  occurs  abundantly  at  Smoky  Mtn.,  Jacksou  Co.,  N.  C,  where,  it  is  said,  lona 
may  be  obtained. 

This  speeics  was  made  known  by  Bendant,  and  by  him  Qrst  n.icned  Alanogen.  The  word  is  a 
cross  between  French  and  Greek,  and  therefore  objeotiormhle ;  but  not  worse  than  some  others 
of  raineiols  that  are  accepted.  Sliould  davili  turn  out  to  be  the  same  thing,  this  name  would 
have  the  precedence  in  time ;  but  still  it  could  uot  claim  reoo^iiion  on  the  basis  of  an  aaalysia 
proved  to  bo  so  greatly  in  error. 

672.  OOQDZHBITEI.    Neutralaa  scbwefelsaurcs  Eiaenoiyd  G.  Rose,  Pogg.,  zzviL  S09,  1633. 
White  Copperas.     Coquimbit  Breiih.,  Handb.,  100,  1841.    ■ 

Hex^^nal.  Prisms  usually  with  the  terminal  edges  deeply  replaced, 
Oa  l  =  15l=, /A  1=119",  1  Al  =  liiS'' 8'.  Cleavage:  /.imperfect.  Also 
in  fine  granular  masses. 

H.=2— 2-5,  G.  =  2— 2-1.  Color  white,  yellowish,  hrowniah,  sometimee 
with  a  pale  violet  tint.     Taste  astringent. 


Pyr^  etc.— B.B.  resembles  melanterit«.  WhoUy  soluble  in  cold  water;  if  the  eolution  1» 
heated,  seaquioiyd  of  iron  is  copiously  precipitated.  Dilute  muriatic  acid  dissolves  all  ezoept 
the  silica. 


HYDB0U8   SULPHATES.  651 

Oba. — Forma  a  bed  in  a  feldspathic  or  trachytic  rock,  in  the  proyinoe  of  Coquimbo,  about  half 
a  day's  journey  from  Copiapo.  The  bed  of  salt  is  on  the  increase,  and  is  probubly  derived  from 
decomposing  sulphids.  Pits  20  ft.  deep  have  been  formed  in  it  by  the  people  of  the  country. 
Occurs  also  in  Bolivia  near  Calama,  constituting  the  greater  part  of  a  large  hilL 

Observed  by  Scacchi  about  fumaroles  atler  the  eruption  of  Vesuvius  in  1855,  partly  in  a 
brownish  friable  crust,  which,  by  solution  aud  evaporation,  afforded  yellow  hexagonai  crystals ; 
also  as  a  yellowish  crust,  in  many  parts  tinged  green,  compact  in  texture,  with  the  lustre  of  a  sur- 
face of  fracture  very  bright. 

Grailich  states  (Ber.  Ak.  Wien,  xxviii.  272,  1858)  that  a  specimen  of  coquimbite  from  Copiapo 
in  the  museum  at  Vienna  has  the  optical  characters  of  his  rcemerite,  and  therefore  cannot  be 
hexagonal,  and  ho  suggests  that  the  two  minerals  may  be  identical 

A  related  ochre-yellow  mineral  from  Algodonbai  in  Bolivia,  afforded  v.  Bibra  /J.  pr.  Ch.,  xcvi. 
206)  S  H0*2«,  Pe  43-89,  Ca  4-2J,,  tL  21-20,  CuP  <r.=99-63;  which,  if  the  line  be  separated  as 
gypsum  (10-21  p.  c),  becomes  S  50*34,  Fe  27*80,  £[  21*86=100.  It  is  parity  eolnblfi  in  water, 
but  the  solution  contains  no  iron. 


ALUM  AND  HALOTRICHITE  GROUPS. 

^.  Groups  of  Tersulpliates  having  the  ratio  of  base  and  acid,  and  also  of  K, 
R,  1  :  3 ;  all  very  soluble,  and  having  more  or  less  the  astringent  taste  of 

common  alum.     H.=2— 2-5.     G.  =  l-56— 2.    The  Alums  have  24  fi[  to  4  S, 

and  are  isometric ;  the  Halotrichites  have  22  EL  instead  of  24  H,  and  are 
not  isometric,  being  either  orthorhombic  or  monocliuic. 

The  species  hero  included  are  not  easily  distinguishable  by  the  tast«  or  external  characters,  and 
hence  early  authors  on  minerals  include  all  under  one  or  two  names.  The  old  sjmonjrmy  and  the 
history  of  the  species  are  therefore  more  conveniently  given  here  than  under  the  several  sub- 
divisions of  the  group. 

LroTr/7ot.«  Gr.  Alumen  PUn,  [embracing  vitriols  as  well  as  the  alums].  T,\tarii  nrvitriipia  Dioscor. 
[embracing  the  fibrous  or  feathery  kinds,  ilYnrrt)  being  from  cx^^'^i  I  cut,  and  alluding  to  the  easy 
subdivision  into  fibres],  Toixt^m  i)t<wcor.  [fr.  0pi^,  hair^  it  embracing  capillary  kinds].  Alumen 
fossile.  Germ.  Alaun,  Gesner^  Foss.,  1565  [vitriols  being  excl.,  and  comprising  the  var.  A.  can- 
didum  Neapolitanum  (fr.  Naples),  A.  capillare,  ib ,  A.  Placodes  (latas  crustas  habens),  ib.,  etc.]. 
Alun,  Alumen  [including  var.  a  solidum,  /i  crystallisatum,  y  plumosum,  or  Fjader-Alun],  Wall^ 
Min.,  161,  1747.  Alun,  Argilla  acido  vitrioli  imbuta,  Cronst,  115,  1758.  Argilla  vitriolata  [= 
Sulphate  of  Alumine]  Berfjm.,  Sciagr.,  1782.  Alaun,  Haarsalz,  Federalaun  [all  as  one  species,  or 
if  two,  without  right  distinctions],  Wm«.,  and  other  Min,  be/oie  1800.  Alumine  snlfatee  alkaline 
i/.,  Tr.,  ii.  278,  1«01  [citing  Vauquelin's  anal,  of  potash-alum,  but  including  all  alums]. 

In  i  795  Klaproth  proved  (Beitr.,  i  311 ),  and  in  1792  Breislak  (Essais  Min.  sur  la  Solfatara,  eta), 
that  some  alum  (that  of  Miseno  and  the  Solfatara,  near  Naples)  was  potash-alum.  In  1802  Klap- 
roth showed  (Beitr..  iii.  102)  that  the  Federalaun  of  Freyenwald  was  iron-alum.  Beudant 
ascertained  that  there  was  a  native  alum-like  mineral  which  had  the  constitution  attributed  last 
century  to  true  alum — that  is,  was  a  simple  sulphate  of  afumina^  without  an  alkali  or  otlier  prot- 
oxyd  (Tr.,  44'J,  1824).  Griiner,  in  1821  (Gilb.  Ann.,  Ixix.  218),  made  known  a  native  ammonia- 
alum;  Thomson,  in  1828  (Ann.  Lye.  N.  Y.,  iil  19,  1828),  a  native  soda-alum;  A.  A.  Hayes,  in 
1845  (Am.  J.  Sci.,xlvii.  360),  a  magnesia-alum, 

673.  TSOHERMIGITE.    Ammonia  Alum.   Ammoniakalatti!,  Ammonalaun,  Genn,    AmmoiH 
alun  Beud.,  ii.  497,  1832.    T&chermigit  v.  KobeU,  Tafehi  Bestimm.,  1853. 

In  octahedrons  and  fibrous. 

H.=l— 2.     G.=1'50.     Lustre  vitreous.    CJolor  white.    Transparent  to 

translucent. 

Oomp.— N  H^  0  S  +  Xl  S'4-24  fi=(i  (NH*  0)»+i  Xl)  S»+18  fi=8iilphate  of  ammonia  14-6, 
ffilphate  of  alumina  37*8,  water  47*6=:  100. 

Analyses:  1,  Pfaflf  (Handb.  An.  Gh.,  ii.  47);  2,  Lampadius  (Gilb.  Ann.,  Ixx.  182,  body.  183)* 
3  Stromeyer  (Pogg.,  zxxi.  137): 


OIYQEN   COMPOHNDB. 


Si 

NH'O 

a 

%      '  ^  ' 

I3-U 
12-3* 

11-Boa 

6-S8 
8-731 

4S-00 

(1-28=100  Pfaff. 

=;100LampadiuB. 

0-llS=89-99H  Stromeytr, 

a,        "  ss'oas  ■ 

Pjrr^  etc. — Id  tbe  dosed  tube  yieldaiTBlerfiDdsalphateornDUDDnia;  B.B.  sublimes;  on  diat 
mal  giveB  s  coatinfi:  of  sulphate  of  amiaoDia,  auil  louvca  a  residue  which  ^vcs  a  Qoe  bine  villi 
cobalt  Bolution ;  n-ith  Boda  gives  unimuDiB  fume!i,  iiticl  the  rEoction  for  sulphuric  acid. 

Obs. — From  Tacbermig,  Bohemia.  This  salt  is  monuractured  ttom  tlie  waste  or  gai  worH 
and  used  cilccdvely  iu  place  of  potash  alum. 

674.  KAT.TNITB.    Potash  Alum.    ISaiyB  JUum.     Calialaua,  EaliniEoLer  JUtuo,   KaUmacbet 
Alumeulphat,  Orm.     Koliuito  Dana. 

Isometric.     Ueuallj  fibrous  or  massive,  or  in  meal_v  or  solid  cmsts. 
H,=2— 2-5.     G.  =  l"75.     Lnstre  vitreous.     Color   white.     TransparcDt 

to  translucent. 

Oomp.— ft§+XlS"4-J'tfi={lfi'+ jSl)5*+18fl=8ulphal«or  poUah  18-4,  sulphate  of  ala- 
mina  se-i,  water  4S-G  =  lU(i. 

Pyr^  Btc.— B.B.  ftiees  in  ila  wator  of  crjstalii/otion,  and  froths,  forming  a  spon^  maEs;  witb 
cobalt  polutioQ  au  inteose  blue ;  on  oharcool  gives  a  hepatic  masa.  Soluble  in  from  1  li  to  £0  timea 
its  weight  of  cold  water,  aad  iu  lilLla  more  than  Its  weight  of  boiling  n-atcr. 

Oba. — GRlorescGS  on  argillaceous  miocrala,  sod  more  particulurly  alum  elate.  Wfattb;  in  fork- 
ahire  is  a  noted  loi;alit;,  alao  Hurlct  aod  Campiie  near  Glangnn.  Also  obtaiucd  at  the  volcanoej 
of  the  Lipuri  igl^i;  aod  Sicily.  Cape  Sable,  Maryland,  aiobnlB  large  quantities  of  alum  aunuallj- 
In  the  caves  of  the  tJuakH  Mts.,  Efastem  Tennosaee,  especially  at  SaTier,  masaes  a  cubic  foot  in 
eiie  may  be  obtained;  also  in  the  "Black  Sate"  of  Uiddle  Tenneaace;  and  in  cavei  aiang  tta 
ralleTa  and  gorges  of  iha  Btreama  iu  Do  Ealb,  Ooffoe,  and  Fianklin  Cob.,  Tenn.  (Soflbnl). 

S7B.  VOLTATTB.     Voltaite  A.  Scacchi.  Ac  ScL  Kap.,  1S40.  ^M 

iBometric.  In  octahedrons,  cubes,  dodecaliedrona,  and  combinations  of 
these  forms. 

Lustre  resinous.  Color  dull  oil-green,  green  ieh-bl act,  brown,  or  black. 
Streak  grajisli-green.     Opaque. 

Oomp.— feS+Pe5'+24B,  Scacchi,=*"e3  16-4,  FeS'  40-6,  fi  44-0=100;  but  not  from  ■ 
complete  analysis.  Dufrenoy'a  analyaia  (Ana.  d.  IL,  III.  iz.  165}  is  Dot  correct  aocording  to 
ScaccU  (Mem.  Q.  Camp.  NapolL  S9,  1346). 

Abich  lias  obtained  ea  artittcial  B^t  of  eimilar  diaracters,  which  has  the  formula  (f  (("e,  ^^-i- 
i  Po)g'+4  a,  and  the  composition : 

S  48-33        3^1 2-20        Fe  17-6S        fe  11-60        Sfa  625        ft  0*4         &  15-9* 

a  little  of  the  iron  beiug  replaced  by  alunuDUm.  It  U  suppoaed  that  Toltoite  oorreeponds  to  B 
esBentiolly  io  composition. 

Paulinyi  has  found  crystals  of  a  limilar  compound  at  Kremnitz,  Thef  oBTord  the  formnl* 
(Tschermak,  Ana.  Ak.  Wien,  1867,  218)  (J  (f-e,  £)'  +  i  PB)g'  +  41fl.  with  to  :  £=«  :  I,  and  » 
little  aluminum  replacing  iron. 

Pyx.,  etc. — Soluble  in  water  with  difficulty,  and  at  the  sume  time  decomposeB. 

Oba.— This  species  waaflrBt  observed  at  the  Solfatara  near  Naples,  by  Breialak  (1798).  It  bai 
been  found  by  P.  Ulrich  at  the  Rammelsberg  mine  near  Goslar.  The  last  contains  proto^d  of 
manganese,  as  wcU  as  of  iron. 

676.  Blakette  Dana,  Uic.,  I8S0.  J.  H.  Blake  has  described  an  iroD-solphate  from  Coqntmbo, 
which  he  refers  to  coquinibittt ;  but  it  occurs  in  rej^tar  octahedrons,  and  assumed  tlie  saoie  f  nn 
on  solution  and  recrystall  ization.  He  obuiued  in  au  analysis  S  41'31,  Pe  28-79  Si  njt  lib 
0'30,  Si  0-S2,  B  26-40=99-68.     Bequii«a  further  investjgation. 
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677.  MENDOZmi.    Soda  Alum.    Katronalaan,  Natramalaun,  Oerm,    Natronalun  Huoi^  ii 
448,  1841.    Solfatarite  pt.  Shep.,  Min.,  il  187,  1835  (not  In  Min.  of  1857).    Mendozite  Dana. 

In  white  fibrous  masses. 

H.=3,   and  G.=l*88,   Thomson.     Externally  white    or  pulverulent. 
Some  resemblance  to  fibrous  gypsum,  but  harder. 

Comp.— ]?fa  5  + XiS'h- 22  fl:= Sulphate  of  soda  16*1,  sulphate  of  alumina  39*0,  water  44-9:^ 
100;  or,  Sulphuric  acid  3b-3,  alumina  11*7,  soda  7*1,  water  44*9=100.  Analysis  by  Thomson 
(Ann.  Lye.  N.  Y.,  1828): 

St.  Juan  near  Mendoza        5  37-70        3tll2'00        Sa  7*96        fl  41  •96=99-62. 

Pyr.,  etc. — Resembles  ordinary  alum. 

Obs. — Occurs  near  Mendoza,  east  of  the  Andes. 

Thomson  found  for  the  composition  of  a  soda  alum  from  Southern  Peru  which  he  called  Sub- 
sesquisulphate  of  Alumina  (Phil  Mag.,  IIL  zxii.  188X  S  32*95,  %1  22-66,  fl^a  and  §  6*60,  £[  39*20 
=  101*20.     G.  =  l-684. 

Shepard  states  in  Am.  J.  Sci.,  xvi.  203,  1829,  that  the  alum  of  the  island  of  Milo  is  a  soda  alum 
related  to  Thomson's ;  but  in  vol.  xxiL  387,  ib.,  he  admits  a  doubt,  on  the  grouud  of  Hartwall's 
analysis  of  a  Milo  alum,  which  makes  it  Alunogen  (q.  v.).  Shepard's  name  solfatarite  (which  he 
has  since  rejected)  Was  based  upon  its  occurring  in  solfataras,  and  not  in  the  Naples  solfatara,  to 
which  no  allusion  is  made  in  his  edition  of  1835 ;  and  under  it  he  gave  three  analjrses  of  aluno- 
gen, with  the  one  of  soda-alum  by  Thomson.    The  Mendoza  mineral  is  not  from  a  solfataro. 

678.  PICEGRINOmi.    Eayea^  Am.  J.  ScL,  zlvL  360,  1844.    Magnesia  Alum  ib.    Magnesi- 

alaun,  Talkerde-Alaun,  Gtrm, 

Monoclinie  ?  In  fine  acicular  crystals ;  long  fibrous  masses ;  and  in 
effloreseerices. 

'   H.=l.    Lustre  silky.     Color  white,  yellowish.    Becomes  pulverulent 
and  white  on  exposure.     Taste  bitter — astringent. 

Comp.—]^S+%lS'+ 221^= Sulphuric  acid  37*3,  alumina  12*0,  magnesia  4*6,  water  46*1. 
Analyses :  1,  A.  A.  Hayes  (L  c.) ;  2,  How  (J.  Oh.  Soc,  II.  L  200): 

S        3tl    ]P'e,Mn%    Ca     fc       fi 

1.  Iquiquo  36-32  1213     0-43    4*68  0*13    46*46,  H  01  0  60=69*74  Hayes. 

2.  Newport,  K  S.  36*33  1064     058    4*79   0  23  46  06,  Co  0*06,  ]?f  1014,  slate  072 =99*57  H. 

In  two  other  trials  How  found  for  §  36*36,  86*59,  and  for  tL  46*16,  46*07. 

P3rr*,  etc.— In  the  matrass  yields  water,  and  acts  like  other  alums.    Tastes  like  ordinary  alum. 

Obs. — From  near  Iquique,  m  Peru  ,*  also  from  K  Scotia,  in  Newport,  on  the  bank  of  the 
Meander,  as  an  efflorescence  on  the  slate  or  shale  (Silurian)  of  a  sheltered  cliff,  where  it  results 
from  the  action  on  the  shale  of  decomposing  pyrite — and  probably  a  kind  containing  traces  of 
cobalt  and  nickel.  How  observes  that  the  fibres  in  this  mineral  are  oblique  in  crystall^tion,  and 
that  it  contains  only  22  fi ;  and  that  it  is  therefore  not  a  true  alum. 

679.  AFJOHNmr.     Manganese  Alum  A^ohn,  PhiL  Mag.,  xiL  103,  1838.     Manganalaon. 

Apjohnit  Glocker,  Syn.,  298, 1847. 

In  fibrous  or  asbestiform  masses,  white,  and  with  a  silky  lustre. 

Comp.— l^fnS+%S'  +  24]^=Sulphate  of  manganese  16*8,  sulphate  of  potash  87*0,  water 
46*7  =  1 00.  How  suggests  the  formula  ftn  §+3^  §*+  22  ft,  whksh  would  correspond  to  44*54  p.  c. 
of  water  and  35*96  S,  supposing  some  loss  of  the  solphuric  add  in  the  heating  to  determine  tfa« 
water. 

Analysis  :  Apjohn  (PhiL  Mag.,  1.  c) : 

S  32*79        ^\  10-66        Sin  7*38  (r^libi  6*60)        "A  48*16        Ag5  1*08=100. 


OXTOES   OOMPODNDB. 


^ 


Saa  BOSJEUANTTI].    Mangaoeee  Alum  pL,  UBngaDo-migiieBSan  Alma.    Bo^'enaidteilta*   ' 

Monoclinifi?  In  silky  aeieular  op  capillary  cry stallizat ions  ;  and  a 
cniBts  ami  efflorescencea.  Taste  like  tiiat  of  ordinary  alum,  bnt  lesi 
strong. 

Oomp,— (Sla,  H((}S+Sl§'  +  2a  ft(How)=if  Hn  :  Slg^l  :  2,  Sulpbaric  add  S6-82,  alumliu 
lt'83,  protoird  of  mangauBse  2*7.H,  maguaaia  306,  water  45-66  =  100,  Analjsea  :  1,  Stromeji^ 
(Pogg.,  zni.'m);  3,  J.  L.  Smith  (Am.  J.  Sou,  II.  iriii.  379);  3,  E.  Schweiser  (Kemig.  Uebos, 
IS&H,  12): 

5         %1     fe      An     Ag    Ca     E       a 

1.  Bo^oown  a,  A&.  96-77    116a 217     S6S 4674,  KG  0-20=100  8. 

2.  Dtall  3fi-8B     10-40   D'lS     2-ld    G-»4  0  20  4600=100-66  Smith. 

3.  Undenui  VbIL         33-96     10-65   1-06    2-61     S-74   0-27    0'68  44-28,  Cn  0'SS,litBoL  I-13=10a 

In  the  last  there  whs  some  amnjoaia  with  the  water, 

Pyr^  etc.— Ab  under  apjohnte. 

Oba.— It  covers  the  floor  of  a  cave  uoor  Bosjeman  river  in  Southern  Alrira,  to  a  depth  of  ni 
[ncheg;  the  roor  la  a  reddish  quortiioiie  cnnglomtnite,  contaiulag  magaeBla  and  pyrites ;  it  mu 
on  a  bod  of  epsomite,  1  i  inches  thick ;  also  found  in  Miulcrim  vallej  in  Cnuton  Uri,  Stritzerluid 
{called  keramohaliie  by  SchweiEcrf;  aod  at  Alum  Poiat  uear  3aJt  Luko,  in  Utah.  This  Utah 
mineraJ  was  mode  a  manganesiaa  aluin  by  Dr.  Giale  (Am.  J.  Scl,  II.  iv.  434,  1853). 

C81.  HAIiOTRIOHITB.  Kederalaun  von  Freyanwalde  (with  anaL  showing  Lt  to  be  an  iron 
tdurn)  K/apr^  Beitr,  iii.  102,  18i)i,  Etsenulaun  Oern,  Iron  AluiQ.  Uulotriehit  Glorirr, 
Grucdr..  001,  1S30.  Hverealt  Fbrchhammer,  Juhresb.,  zxiiL  263,  1343.  Halotriobiiie  Sca/xAi, 
Mem.  Gool.  Camp.  Nap.,  Hi,  IS4e. 

Silky  tibroiiB.  Yellow inh-white.  Taste  iuky-astriiigBnt.  Becomes  dull 
antl  pulverulent  on  exposure. 


Comp.— f'eS  +  ilt!IS'+22  S=3ulphuric  add  35-0,  alui 
44-5=100. 

In  the  i/oersatf  of  Forchhammer  (L  e,)  a  small  part  of  the  alumin, 
of  iron,  and  of  the  protoijd  of  iron  by  magneeia.  Scacchi'a  UahtrK 
he  writes  for  the  formula  f'e3+|*lB'+ isfl.  If  part  of  the  iro 
hversalt. 

Analyses  :  1,  Berthier  (Ann.  d.  MineR.  v.  251) ;  ;,  RommeUberg  (Pogg.,  iliiL  399) ;  8,  B.  Silli- 
man,  Jr.  (this  Min.,  22S,  1850);  4,  Arppe  (An.  Fiuske  Min.,  IS5TJ;  6,  PhiUips  (Add.  Ch.  Pbyl, 
ixiiL  322);  6,  Forchhammer  (1,  a);  7,  Scaechi  (I.  c) : 


I  ll'5,  protoiyd  of  ii 


a  is  replaced  by  seaquioijd 
Aim  (I  c.)  may  belong  here; 
n  is  scsquioiyd  it  is  like  the 


»1 


Mr 


2.  M5rsfeld  36-03 

3.  Orooniiah  33-81 

4.  I^'mland  34-71 
6.  Hurlet  3U'S 
6.  IlBersalt  35*18 

■    7.  IJalolrKhint  3412 

Elsproth  obtained  for  the 
alumina  15-25,  protoiyd  of  iro 

Pyr.,  etc, — Fuses  in  its  ow 
oB'  sulphurous  acid,  leavi 
charcoal  gives  an  hepatic 

Oba.— Occurs  at  Bodei 
where  the  inhabitants  us 
Biovr;  at  BJorkbackagard 


14-0=100  Berth. 

9-:i7  0-23  43-0-?,  K  043=100  Bamm. 

9-16  41-61,  Si  3-34,  fa  106=99-58  8. 

6-23  44iU=9S-47  Arppe. 

!i0'7  43-2=1011  Phillips. 

4-57  2-19  45-G3,  Po  1-23  =  100  Forchhaomier. 

10-20  4&-92  =  100Scacchu 

lier  alum"  of  FreyonwaJde,  Sulphuric  acid  aod  w-bI«t  77, 
m  i-ou,  poteah  0  25=100. 

11  crystallization- water,  cracka  open,  end  if  strongly  heat«d  grna 
brown  residue ;  with  tha  fluxes  reacts  for  iron,  and  with  soda  on 


ais  and  at  Miirsfcld  in  Rhenish  Bavaria.  Also  at  Oroomialt,  Persia, 
t  for  making  ink  of  a  flne  quality ;  at  Hurlet  and  Campsle  Dear  Glas, 
Finland  (anaL  4).   Probably  at  RosBville,  Richmond  Oa,  N.  T.  (Beck) 
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The  ffuersaU  of  Forchhammer  io  an  allied  alum  flrom  Iceland,  ffdbtrichine  is  a  silky  alum  flrom 
the  Solfatara  near  Naples. 

The  name  Ilalotrichiie  is  from  SXj,  salt^  and  Bpi(,  hair. 

Herg-buUer  {Beurre  de  MonUxgne)  is  an  impure  alum  or  copperas  efflorescence,  of  a  butter-like 
cor.sistence,  oozing  from  some  alum  slates.  A  yellowish  kind  from  Wetzelstein,  near  Saalfeld, 
afforded  R.  Brandes  (Schw.  J.,  xixix.  417)  §84-82,  3tl7-(M),  te  9*97.  AgO'So,  Na  0-72,  ammonia 
1*75,  ^43'50-=9^MU.  Another,  from  the  original  locality  at  Irtisch  in  the  Altai,  gave  Klaproth 
(Beitr.,  vi.  344)  S 3 1*0,  'M 2  5,  :^e  60,  Mn  0*25,  Mg 625,  Oa 4*5,  :^a 0*26,  H 49*25. 

682.  ROIMBRmi.    Boemerit  Grailich,  Ber.  Ak.  Wien,  xzviiL  272,  1858. 

Monoclinic.  (7=78°  59',  I A  /,  front,=101°  24',  0  A  7=98°  30'  and  81° 
30',  OAi-i=10V  1',  (9Aa=90°,  /Ai4=129°  18',  Grailich.  Cleav- 
age:  clinodiagonal  perfect.  Coarse  granular,  the  grains  partly  crystal- 
lized. 

H.=2'75.  G.=2'15— 2*18 ;  mean  of  results  2*174.  Lustre  between  greasy 
and  vitreous.  Color  rust-brown  to  yellow.  Translucent.  Taste  saline, 
astringent,  vitriolic. 

Oomp.— 0.  ratio  for  R,  S,  §,  fl:=nearly  1  :  3  :  12  :  12 ;  ft  S-hPe  5*  + 12  fl.  Mean  of  two 
analyses  by  Tschermak  (L  a) : 

S  Fe       ]^e      2n       An      Ca      Ag       1^     insoL 

(1)41-64    20-6«    6-26     1-97       tr.      058      ir.      28*00    0-50=99-48. 

Pyr.,  etc. — Probably  the  same  as  for  copiapite.    Reactions  of  iron  and  zina 
Obs. — ^From  the  Rammelsberg  mine  near  Groslar,  along  with  copiapite. 


683.  COPIAPITXS.  Miaw  Dioac  Misy  (fr.  Cyprus,  etc.)  Plin.t  xzxiv.  31.  Misy,  Cferm.  Gelb 
Atrament  (fr.  Harz,  etc.),  AgriCy  Nat  Foss.,  218,  45T,  Interpr.,  466, 1646.  Misy,  Gul  Atrament 
Sten,  Lapis  atramentarius  flavus,  WaU.^  Min.,  169,  1747.  Misy  (fr.  Harz)  Bdtism.f  Handb., 
1061, 181.H,  1203, 1847.  Gtelbeisenerz -Brci^,  Char.,  97,  238, 1823,  228, 1832.  Yellow  Copperas. 
Copiapite  (fr.  Copiapo),  Basisches  Schwefelsanres  Eisenozyd,  ff.  Rosty  Pogg.,  xzyIL  309,  314, 
1838.    Xanthosiderit  pt.  GlockeTy  Syn.,  65,  1847. 

Hexagonal  ?  Loose  aggregation  of  crystalline  scales,  or  granular  massive, 
the  scales  rhombic  or  hexagonal  tables.  Cleavage :  basal,  perfect.  In- 
crusting. 

H.=l*5.  G.=2'14,  Borcher.  Lustre  pearly.  Color  sulphur-yellow, 
citron-yellow.     Translucent. 

Oomp.— Fo'S*  +  18fl:,  Rose;  Pe'5^4-12fl:,  Ramm.= Sulphuric  acid  42*7,  sesquioxyd  of  iron 
34-2,  water  231  =  100.  Analyses:  1,  H.  Rose  (Pogg.,  xxm  309);  lA,  tame,  excludmg  18*46 
epsomite,  01 9  gypsum,  and  the  silica,  as  Impurities  (Ramm.  Min.  Gh.,  276);  2-4,  Borcher,  ond 
Abrend  &  UUrich  (B.  H.  Ztg.,  1864);  6,  6,  List  (Ann.  Oh.  Phann.,  badv.  239) :  ^ 


S 

Fe            ^}           ftg 

Ca 

n 

1.  Copiapo 

89-60 

26-11         1-96        2-64 

0-06 

29-67,  Si  1-37=101-40  Bose. 

lA.     " 

41-69 

88-59         

24-82  Rose. 

2.  Goslar,  cryst. 

88-00 

24-24  2n  6-80         

— . 

8006= 98- 10  Borcher. 

3.        "         " 

39-44 

28-00     "  2  00         

30-64=100-08  A- A  U. 

4.        '*       earthy 

88-07 

26-03     **  2-30  i/ia  1-26 

30-50=98-22  A.  A  U. 

5.        '*       crysL 

42-92 

30-07     "  2-49        2-81 

&0-32 

21-39=100  List 

6.        "         ** 

43-21 

30-37         

..... 

und.  List 
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P3n^.,  etc. — ^Yields  water,  and  at  r  higher  temperature  snlphiirio  add.  On  charooal  beoomei 
magnetic,  and  with  soda  affords  the  reaction  for  sulphuric  acid.  With  the  fluxes  reactions  foi 
Iron.    In  water  insoluble. 

Oba. — Ck)mmon  as  a  result  of  the  decomposition  of  pyrite  at  the  Bammelabeig  mfaie,  near 
G^lar  in  the  Harz,  and  elsewhere. 

This  species  is  the  yellow  copperas  long  called  misy,  and  it  might  well  bear  now  the  name 
Miaylite.  The  description  of  Dioscorides  is  unsatisfactory.  But  that  of  Pliny,  not  over  S5  yean 
later,  is  good,  and  is  as  likely  to  represent  the  true  /iiw  of  the  Qreeks;  and  that  of  Agricola 
is  ezcelieDti  and  was  taken  from  Goslar  specimens. 

684.  RAIMONDmi.    Raimondit  Breith^  B.  H.  Ztg.,  zxr.  149,  1866. 

Hexagonal.  In  thin  six-sided  tables  with  removed  basal  edges,  scale-like. 
Cleavage :  basal,  perfect. 

H.=3— 3-25.  G.=3-190— 3-222.  Lustre  pearly.  Color  between  honey- 
and  ochre-yellow.    Streak  ochre-yellow.     Opaque. 

Oomp.— 0.  ratio  S,  5,  d=6  :  9  :  7 ;  l^e*  S*+'7  ]&=Sulphnric  add  86*0,  sesquiozTd  of  iroa 
46-6,  water  18-4=100. 
Analysis:  1,  Bube  (L  a): 

5  Fe  ft 

1.  Ehrenfriedersdorf  3608        46*52        1740=100. 

P3rr^  etc.— Probably  the  same  as  for  coplapite.    In  water  insoluble. 
Obo. — From  the  tin  mines  of  Ehrenfriedersdorf,  in  scales  on  cassiterlte. 

684 A.  PASTBBrrs  Norman  (Bergemann,  Yerh.  nat  Yer.  Bonn,  1866,  17),  may  be  of  the  akoit 
species,  if  part  of  the  iron  is  present  as  limonite.  According  to  Bergemann,  it  oocurs  am(8pbiHi 
or  reniform,  of  a  yellow  color,  at  Pailli^res,  near  Alais,  Dept.  of  Giard,  with  oenissite,  limooilEk 
calcite,  gjrpsum,  fibroferrite;  BB.  infusible;  in  muriatic  acid  easily  soluble.  The  analyaet  gmt 
{I  c): 

§         Si      Xs      Fe        l»b       U 

1.  TeUow  30*47     2*40     1*86    46-60    1*26     1 6'04,  Si,  Mn,  da  0  89=99*4L 

2.  YeUowish-irown        30*65     205     52*80     13  95,  ^  Ca,  sand  0*63=89-98. 

Received  by  Dr.  Bergemann  from  Dr.  Nermann,  of  Marseilles,  who  named  it  after  Presided 
Pastr^  of  that  city.     It  approaches  jarosite  (p.  660),  except  in  the  absence  of  alkalies. 

685.  nBROFBRRrm.  ff.  Rose,  Pogg.,  zzyiL  309,  1833.  Fibroferrite  Prideatix,  PhU  lfa(h 
IlL  397,  1841.  Stypticit  Hausm.,  Handb.,  il  1202,  1847.  Gopiapite  J.  L.  SrtiHh^  Am.  J.  So, 
IL  xviiL  376. 

Delicately  fibrous. 

H. = 1  *5 — 2.  G. = 1  '84,  Smith.  Lustre  silky,  pearly.  Color  pale  yellow, 
or  nearly  white.     Translucent. 

Oomp.— Fe'  S*+27  £[^  Ramm.=Sulphurio  add  29-80,  sesq.  iron  36*16,  water  85*66=1M 
Analyses :  1,  H.  Rose  (L  c.);  2,  3,  J.  L.  Smith  0*  c.);  ^  ^  Tobler  (Ann.  Oh.  Pharm.,  zctL  383): 
s;  Prideaux  (L  a);  6,  P.  Field  (Q.  J.  Oh.  Soc,  xlv.  166);  7,  Pisani  (0.  R.,  lix.  94): 

S  Fe  Mg         Ca  fi 

1.  Copiapo^;!^.         81-78        28*11        0*59        1*91        36*56,  Si  1*43=100*63  Rose. 

2.  "  "  30*25  81*76  88*20,  insoL  0*54=  100-75  SmitL 

3.  **  "  80*42  30-98  undeL  Smith. 

4.  "  **  31*49  31-69  36*82=  1(»0  Tobler. 

6.  "  »*  28-9  34-4  36*7  =  100  Prideaux. 

6.  Chili,  "  81*94        81*89         36*90=99-78  RekL 

7.  Paillidres  29*72        88*40         «r.  36*88=100 
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P3rr.,  etc. — Same  as  for  copiapite. 

Obs. — From  Copiapo,  Chili,  in  delicately  fibrous  masses,  associated  with  ooquimbite ;  also  f^om 
the  mines  of  Pailli^res,  in  Gard,  France. 

The  name  alludes  to  the  fibrous  structure.  There  is  no  reason  to  doubt  the  identity  of  Pn- 
deaux's  ^ro/emYe  of  1841  with  the  mineral  analyzed  by  Rose,  Smith,  and  others,  and  which 
Hausmann  named  stypticite  in  1847. 


Eesembles 


686.  APATBUTB.    MeiOei,  Ann.  d.  K,  IV.  ill  808,  1841. 

In  small  friable  nodules  or  balls.      Color  clear  yellow, 
copiapite. 

Comp.— Fe'  S*  +  2  ^.    Analysis  by  Meillet  (L  a) : 

§42-90  fe  53-30  ft  8*96=  100-1 6. 

Occurs  at  Meudon  and  Auteuil,  disseminated  in  an  argillaceous  bed  connected  with  the  plastic  day. 

687.  BOTRTOaXSN.  Rother  Eisen-Titriol  Ben.,  Afh.,  iv.  307,  1816.  Bed  Iron  YitrioL  Fer 
sulfate  rouge  FY.  Botryogen  HaicL,  Pogg.,  zii.  491,  1828.  Neoplase  pt  BewL,  Tr.,  il  483, 1832. 
Botryt  GhcJc,  Syn.,  300,  1847. 

Monoclinic.  (7=62°  26',  I A  7=119°  56',  0  A  14=152°  H';  a:b:c= 
0*9188  : 1 : 1-5334.  Observed  planes  as  in  the  figure, 
with  also  1-i  (on  acute  solid  angle  of  base),  1  (on  acute 
edge  of  bai^e),  and  i4.  0  A  7=113°  37',  O  A  1-^:^ 
125°  31',  O  A  1  =  121°  4',  7a  i-i=160°  54',  i-i  A  i-i 
=98°  16',  fi  A  f4=141°,  0  A  2-1=160°  30' ;  7  and 
z-i  vertically  striated.  Cleavage  parallel  to  7  Crys- 
tals usually  small.  Often  in  reniforin  and  botryoidal 
shapes,  consisting  of  globules  with  a  crystalline  sur- 
face. 

H.=2—2-5.  G.=2-039.  Lustre  vitreous.  Color 
deep  hyacinth-red  ;  massive  varieties  sometimes  ochre- 
yellow  ;  streak  ochre-yellow,  a  little  shining.  Trans- 
lucent.    Taste  slightly  astringent. 

Oomp.— ?^e*§»  +  8Pe§«+36S,  Ber2^=(i<'e»+|l?e)SV9fl=8iilphate  of  protoiyd  of  iron 
19*0,  id.  of  sesquiozyd  48*3,  water  82'7=100.    Analyses :  Gahn  &  Berzelius  (L  a): 

£[ 


642 


3 

Ve 

% 

Ca 

1. 

86-53 

26-60 

5-69 

2-^6 

2. 

87-8T 

24-77 

8-95 

0-91 

3. 

25-45 

6-92 

30-90 
fh>m  which  he  deduces,  without  having  determined  directly  the  protozyd  of  iron :  ^ 

^e§     ]^eFe3      liCgS        Ca3     l^andloss. 

1.  6-77         36-85         26-88         222        28-28=100. 

2.  6-85         89-92         1710        €-71         31-42=100. 

3.  48-3  20*8  80*9=100. 

The  sulphates  of  magnesia  and  lime  are  rejected  as  impurityi  but  with  how  much  propriety  is- 
uncertain. 

Pyr.,  etc. — B.B.  intumesces  and  gives  off  water,  producing  a  reddish-yellow  earth.    On  char- 
coal becomes  magnetic ;  with  soda  gives  a  hepatic  mass.    Bemains  unaltered  if  kept  dry,  but  in' 
a  moist  atmosphere  it  becomes  covered  with  a  dirty  yellowish  powder.    Partly  soluble  in  boiling, 
water,  leaving  an  ochreous  residue. 

Obs.~  Occurs  at  the  copper  mine  of  Fahlnn,  in  Sweden,  ooating  gypfum  or  pyriie. 

42 
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688.  ALUMINITE.     Iteine  Thdnerde  [&.  Halle)  Went.,  Ueb.  CroiuitGdt,  116,  17S0.     Satin 

ArgiU  Kiru'an,  Min.,  L  ITS.  Alupjinit  C.  CBaberle,  Der  Minetalreicli,  etc.,  180T;  AbnC,  Tab, 
18,LS03.  HalliteiJelaineffi^Um.,  iL18]2.  Webeterite  Z«'y,  in  Brooke,  JS-ia.  Hjdi«sii]{iluli 
d'alumiin!,  WcbeteriW,  Bead.,  Tr.,  419,  1B21. 

Kenif'orm,  mttseive;  impfllpable, 

H.=l— 3.      G.=rfit),      LuBti-e   dull,  earthy.     Color   white.     Opaqne.    , 
Fracture  earthy.     Adheres  to  the  tongue ;  meagre  to  the  touch, 

Oomp. — Si  5+B  ft= Aluminft  29-8,  sulphuric  nc 
maT^r  (Unters.,  »S) ;  2,  Sdimid  (J.  pr.  Ch.,  TrTrji,  4 
IL  1B4B,  366J;  C,  Dnmaa  (ib.}: 


XI 


1.  Halle 


B3-36S 

•i.       "  23-25  S9-23 

3.  MorL  near  Hdle     £3-68  30-98 

4.  NowliavpQ  28-37  29-87 
B.  Luuel  Viei!  23-46  29-72 
6.  Auteuil                   S3  30 


a 

29-263      463T2-IC 

S9-23         46-34,  C«  l-18  =  lOo'Sclimid. 

4534  =  100  Sticimejer. 

46-76  =  100  Slroniejer. 

*B-80=3»-37  DuWnw 

47  =  100  DuioM, 


Pyr.,  ate— In  Iho  closud  tube  gicra  miicli  water,  wbieb,  Ht  a  high  tempcrstnrc,  becomes  acrf 
from  th«  evolution  of  aulpbutuug  and  sulpburic  acids.  li.B.  inrbalbte.  ^Vith  nobalt  aoluliDa  t 
Bne  blue  color.  Witb  Boda  ou  charcoal  a  bepolic  maaa.  Soluble  in  odds. 
Obik— Occurs  in  connertiDD  witb  bedi  of  clay  <i>  the  Tertiarj  and  PoBt-tcrtiaTj  fbrraaliang. 
Firat  found  in  1730  in  the  Cardeu  of  the  Pndagoglum  at  Halle;  afterward  suspected  to  be  is 
arlificial  product,  trota  a  mannracMrj  noar  \ij  \  aubxcqaently  found  elsewhere  in  the  plseUc  dar 
"'■  =     ....  I  ..  .        ^■_.      gijii^  discovered  by  Ur.  WeWer  at  Newhaven.  Sussei 

I,  iraliecldcd  in  lerruginouB  clay,  nhicli  rests  on  the  dlnUc 
'  EperuB}',  in  Luuel  V'ieil,  oud  Aiito'iil.  ia  Franco. 


of  the  rfgion,  and  proved  to  be  m 


luiler  liiiuikr 


689.  ALUNTTE.  Alumcn  de  Tolphn,  quod  primum  foBBUcn  est  iu  Italia,  Fii  2di  Pontiflda  tern- 
poribuE  (Piccolomini,  14S8-HB4),  Gt»if\  Posb.,  13,  1565.  Homcrsk  AJunateo  WalL,  Min, 
J63,  1747.  Alaunstein  |fr.  Tolfal  Wera.,  Bergm.  J.,  3T6,  nS9.  Alumsloue.  Aluminilila 
Delamdh.,  T.  T.,  ii  113,  17i)7.  Alun  do  Rome  pt.  S^  Tr.,  ISOt,  Pierre  aluminouao  de  li 
Tolfa  Ft.     Alnnita  feud,  449,  18^4.    Alaun-Spath  BrriiA.,  Char.,  1823. 

EhombuhcJi-al.    li  A  .^=89°  10',  0  A  Jl=l2i°  W,  Breitli. ;  ct=1-2523. 
Observed  planes:  Ji,  0,  and  the  rhombohedroiia 

""  4,  ^,  _J,  and  -2,  Breith. 


0  A  2^109^  4' 

OaA=178'' 

«  A  5  =  11!)  51 

i  A  {=82  20 

(>  A  4=128  55 

2  A  2=70  8 

Cleavage :    basal   nearly   perfect ;    i?  indietiQcL 
A!so  massive,  liaving  a  fibrotis,  granular,  or  impulpable  texture. 

H.=3'5— 4.  G.=2'58— 2'75:i,  Lustre  of  li  vitreous,  basal  plane  some- 
what jwarly..  Color  white,  sometimes  grayish  or  reddish.  Streak  white. 
Transparent — subtranslueent.  Fracture  flat  conchoidal,  uneven ;  of  inas- 
fiive  varieties  splintery ;  and  sometimes  earthy.     Brittle. 
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Comp.,  Var. — (a)  Crystallized,  (b)  Fibrous,  concretionary,  (c)  Massive,  and  moderately  ten« 
dcr.  {d)  Hard,  mainly  from  disseminated  silica,  which  impurity  sometimes  amounts  to  60  p.  c. 
{€)  Cavernous.  .-        . 

0.  ratio  for  tl,  ^,  S,  :&=1  :  9  :  12  :  6.  Formula,  as  usually  written,  K  S  +  3  ^1 S  +  6  U ;  or, 
making  one-third  of  the  water  basic,  (K,  ll[)'S  +  3  j^l§H-4ti=Sulph\iricacid38-53,alumiua  37*13, 
potash  11  04,  water  13-00=100.  But  A.  Mitscherlich,  in  view  of  the  results  of  its  decomposition 
after  heating  (J.  pr.  C^h.,  Ixxxiii.  465),  it  affording  alum,  which  water  will  remove,  and  hydrated 
alumina,  holds  that  the  formula  should  bo  K  S  +  3^1S*  +  2Xlfi[*,  making  it  a  compound  of  anhy- 
drous alum  and  gibbsito. 

Analyses:  1,  Cordier  (Ann.  d.  M.,  v.  203);  2,  Mitscherlich  (J.  pr.  Ch.,  Ixxxiii.  464);  3,  Bam- 
mclsberg  (L  a);  4,  Mitscherlich  (L  a,  and  ZS.  G.,  xiv.  254);  5,  Berthier  (L  c.);  6,  C.  Descotila 
(Ann.  d.  M.,  I  319);  7,  Sauvage  (ib.,  IV.  x.  85);  8,  Cordier  (ib.,  iv.  205);  9,  Fridau  (Ann.  Ch. 
Pharm.,  Ixxvi.  106) : 

Ca      ]^a 


s 

^ 

1. 

2. 

Tolfa,  cryst 

t(             u 

35-50 
38-63 

39-65 
36-83 

3. 
4. 

Muzsai,  Hung.        (f ) 3954 
"            "                  36-93 

37-13 
39  01 

5. 
6. 

7. 

Bereghszaez,  Hung. 

Tuscany 

Milo 

39-42 

35-6 

38-27 

37-95 

400 

37-04 

8. 

Mt.  Dore 

39-1 

46-5 

9. 

Styria 

35-3 

40-8 

0-70    1-84 


0-49 


10-02  [14-83]=100  Cordier. 

8-99  12-68,  Ba  0*29=99-96  Mitsch. 

10  67  12-66  =  100  Ramm. 

10-67  [12-71],  Ba  0  19  Mitsch. 

1 0-66  11-97  =  100  Berthier. 

13-8  10-6=100  Descotils. 

11-60  13-09=100  Sauvage. 

8-6        6-9=100  Cordier. 

8-5  15-4=100  Fridau. 

From  analysis  3,  Si  26*88  is  excluded  as  impurity ;  from  5,  Si  26*5,  Fe  40,  are  excluded ;  from 
"7,  Si  19-0;  from  8,  Si  2840,  Fe  1*44.  No.  11,  by  Fridau,  as  published  in  full,  is  Si  60-71,  S 
16-60,  -^l  19  06,  Fe  113,  K  3*97,  H  7*23,  Ca  0-56,  Mg  0*41,  K,  Si  0*31,  MgS  0*09,  Mg  CI  003= 
100. 

For  analysis  of  impure  A.  from  Pic  de  Sancy,  by  J.  Gautier-Lacroze,  see  C.  R.,  Ivii.  362. 

Pyr.,  etc. — B.B.  decrepitates,  and  is  infusible.  In  the  closed  tube  yields  water,  sometimes 
also  sulphate  of  ammonia,  and  at  a  higher  temperature  sulphurous  and  sulphuric  acids.  Heated 
with  cobalt  solution  affords  a  fine  blue  color.  With  soda  and  charcoal  infusible,  but  yields  a 
hepatic  mass.     Soluble  in  sulphuric  acid. 

Obs. — Forms  seams  in  trachytic  and  allied  rocks,  where  it  has  been  formed  as  a  result  of  the 
alteration  of  the  rock  by  means  of  sulphurous  vapors. 

Met  with  at  Tolfa,  near  Civiia  Vecchia,  in  the  neighborliood  of  Bome,  in  crystals ;  at  Montioni 
in  Tuscany;  at  Muzsai  and  Bercghszasz  in  Hungary;  on  Milo,  Argentiera,  and  Nevis,  Grecian 
Archipelago ;  and  at  Mt  Doro,  France. 

The  compact  varieties  from  Hungary  are  so  hard  as  to  admit  of  being  used  for  millstones. 
Alum  is  obtained  from  it  by  repeatedly  roasting  and  lixiviating,  and  finally  crystallizing  by  evap- 
oration. 

Tliis  species  was  first  observed  at  Tolfa,  near  Bome,  in  the  15th  century,  by  J.  de  Castro,  a 
Genoese,  who  had  been  engaged  in  the  manufacture  of  alum,  from  an  alum-stone  or  "Book- 
alum"  found  near  Edessa  in  Syria.  It  was  named  AluminHite  by  Delametherie  in  1797,  a  long 
name  well  changed  to  Aluniie  by  Beudant  in  1824. 


690.  LOWIGITB.    Alaunstein  Bomer,  ZS.  G.,  viiL  246,  1856.    Lowigit  A,  MUscherlich^  J.  pr. 

Ch.,  Ixxxiii.  474,  1861. 

In  rounded  masses,  similar  to  compact  alunite. 

1I.=3— 4.    G.=2'58.    Lustre  feeble.    Color  pale  straw-yellow.    Slightly 
Bubtranslucent.     Fracture  perfectly  conclioidal. 

Oomp.— 0.  ratio  1:9:12:  9=fe  8  +  3  Xl  §-f-9  fi=Sulpburic  acid  86*2,  alumina  84*8,  potash 
10-7,  water  18-3=100;  or  alunite  with  9  :&  in  place  of  6  fi[.  Analyses:  1,  Lowig  (ZS.  G.,  viii. 
247);  2,  3,  A.  Mitscheriich  (L  c.);  4,  Bammelsberg  (Min,  Ch.,  289);  5,  Berthier  (Ann.  d.  K,  IV. 
ii.  459): 


S         XI       Pe      Sg      Ca 

1.  SUesia     34-84     3337      

2.  "         ^4-81     34-96     068     0-66    0*28    0-89 


J5ra     fi:        ft 

10-10    [18-321,  org.,  Si  8-37=100  L6wig. 

9-30    [17-881  Ba0-44>  org.,  ft  0-^3=100  M 


6W  DXTOES   COUTOUNQS, 

5         £i  £         ft 

8.  ToUil  87-8t]        36-01  e-G3         16*50  =  100*  Mitscberlich. 

t      "   cryst  30-94         31'n2  10-3S         16-72,  Si  l-9-i=iOO  lUmmelsbarK. 

S.       "       "       37-61         H4-83  1033         170fi=:100  BerlLiar. 

*  D-OT  orguic  aobUiDce,  S-il  iUlu,iuid  tl-M  nrikir  malun  rctnoird. 

Pyr.,  etc. — B.B,  nearij'  like  aluoite.  Tlie  water  ie  expplled  at  a  lower  temperatuie  Urn  ii 
aluoito;  nod  tlie  compound  reaulciag  aflor  beating,  iiiatcad  of  corilainiiig  a  luixture  affurdai 
alum  and  insoluble  ti;dra(ed  alumina,  aBorda  to  wut^r  sulphftts  of  poMah  and  aubsnlpbaK  d 
alumuio.  Mitscberlich  henoe  writes  (or  it  the  alrave  rnrmula,  ingteid  of  Due  like  hie  tot  alimhe 
Parliallf  soluble  in  luuriattc  acid,  while  aluuite  is  not  at  all  so. 

Obi. — Fouud  Id  b  coui  l>od  at  Tabne  iu  Upper  Sileaia,  ia  oompact  luDips,  having  the  Innn, 
color,  and  texture  of  the  Solenhofon  lithograpliio  stone,  but  blackiBh  eitemnlly  Prom  a  coalr  mi«; 
also  with  alnoite  at  Tolfa. 

According  to  HammeUberg's  analjsia,  part  at  leoBt  of  the  ciytitBlIked  nlunito  has  (Le  comiion- 
tioD  of  lowigite, 

691.  JASOSrm.  QDlbeisencra  liamm.,  Fogg.,  xliiL  132,  1839.  WiBj  Maid^  Handb.,  St!, 
1S45.  Vitriolgelb,  GelbciBenera,  Ilauim.,  Handb.,  1205,  1B47  [not  Gclbciaeuerz  fr,  Uart  BniA. 
Char.,  1832].    JaroBil  BraUi.,  B.  H.  Ztg.,  1S52.     Moronolite  Skep.,  £uppL  Append.  Uiu.,  p.  ii. 

1857. 

Khoiubohedral.  .fl  A  ^=88'"  5S' ;  0  A  ^=124"  32';  o=l-2584.  CIsbt. 
&ge:  bueal.  Also  fibrong,  and  granular  maeaive.  Also  in  nodulee,  or» 
an  incrustation  with  a  tnberose  or  coralloidal  surface. 

Ii.  =  2-5— 3-5.  G.  of  cryetallized  3-24— 3-36;  of  nodnlar  2-6— 2-9.  Lus- 
tre a  little  ehining  to  dull.  Color  oclire-yellow ;  streak  yellow,  shining 
Opaque. 

Tm^t  Oomp.— (1)  OrytiaUited;  Jonwite,  wWcli  oreura  also  fibrous  and  BTamitlar ;  G.  =  3-25«,ft, 
Spain;  3244,  tr.  Maijlaud,  Breith.  (3)  Caacreliouary,  the  ordinary  form  of  tbs  Norwf^  and 
Bohemian  mineral,  and  the  mormiofUe  ofOruiigo  Co.,  N,  T.;  G.  =  ^'ii2_ (moronolite) — Z-TP, 

0.  ratio  for  ft,  H,  S,  fl  =  l  ;  12  :  la  :  9,  Eamm.;  (K.  Na)  S+4  Pe  S  +  Bn,Hanim.  Forjarosite. 
Ferber  deduces  1 :  IS  :  IB  :  IU.  diSeriug  mainly  in  a  little  lees  of  alkali.  Sicbter'a  analysiB  of  il 
was  imperfect  It  ia  ieomorpliouB  with  aluuito,  which  would  suggest  tlie  ratio  1  :  :) :  19  ;& 
which  also  differs  Dudnly  in  the  propurCioo  of  protoifd.  Analjaen:  1,  Rammelsbcrg  (L  c);  1, 
Schterer  (Fogg.,  iW.  188);  3,  J.H.  Ferbev  (B.  H.  Ztg.,  niiL  10);  i,  Tjler  (Am.  J.  SoL  IL  ili. 
3121; 

5  ¥>«  Ka  fi  £[ 

1.  KolOHOruk,  Gettcur.        32-11  4H--3  7-B9  lU-.iS,  Ca  0-81=100-93  Ramoi^beiv. 

2.  Modum,          "               Ba-4il  4a't;3  5^0  13-11  =  100-39  Sdieewr. 

3.  Spain,  Jiicaile                  31-7ii  49-24  0-BO  6-90  11-35,  5l  l-25  =  luO-S3  Ferber. 

4." Monroe,  N.  Y.,  ifonm.  31'l7    4«-8;t         3-81  13-18,  *1  0-83,  Ca  |-10=&9-S3  Tyler. 

■  BBBUll«netirablnicUiijl'M-li)'gr.  waLor"  «nd  11-11  lawl. 

PyT^  etc. — Nearly  sa  for  coquimbite. 

Oba.— The  original  of  this  apcciea  was  frcun  Luschitz,  between  KoloBoruk  and  Bilin,  Bobemii, 
in  brown  con);  and  later  from  Modom,  Korway,  in  alum  alato. 

The  jaroaite  waa  from  Barranco  Jaroso,  in  the  Sierra  AAmagrera,  Rpain,  on  limonitc ;  also,  accord- 
ing to  Brcithaupt  (B.  H.  Zlg^  iiv.  149),  IVoro  Maryland,  of  granular  form,  with  qiurtz  aJid  a 
magnetite  allered  to  liemalila;  Molico;  Suiony,  Thekla  mine,  near  HauptmunngTun  in  Vuigt- 
land,  in  small  crystals  on  turgite  (hydrohematite)  and  limonitc  ;  Krsgebirge,  uear  Schwa rxenberg, 
at  the  Frigch  Gliick  mine.     It  ia  iaomorphoua  with  beudautite. 

Moronolile  ia  from  MoTiroe.  N.  Y.,  where  il  ocoura  on  gneiBS.  It  contains  less  alkali  than  is 
required  for  the  formuln.  Named  inrnvnolHe  from  ,"jpuJ-,  m-ulbenij,  alluding  to  a  resemblant*  M 
tlic  mulberry  calculus. 

.i^ruiibiVs  Shepard  {Rep.  Mt.  Pi sgah  Copper  Mine,  N.  Haven,  1859;  Am.  J.  Sci.,  n.  uriii.  129, 

18JP)  is  a  "rusty  insoluble  ferric  aulphalc  '  of  undetermined  nature.     His  e  

annoUDced  as  a  "hydrous  cuprous  and  ferric  sulphate,"  from  the  same  place, 
(ib.)  is  an  otSorescence  on  the  copperasine.     These  are  names  without  descriptiona. 
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692.  CARPHOSIDBRmi.    Karphosiderit  BrtUh,,  Schw.  J.,  L  314,  1827. 

In  reniform  masses,  and  incrustations. 

H.=4— 4-5.     G.=249— 2-5,  Breith. ;   2*728,  Pisani.     Lustre  resinous 
Color  pale  and  deep  straw-yellow.     Streak  yellowish.     Feel  greasy. 

Oomp.— 0.  ratio  for  S,  §,  fi=l  :  1-28  :  108;  if  a  fourth  of  the  water  is  basic  (^l?e  +  ifl') 
S  +  2  ^=Sulphuric  acid  31-4,  sesquiozjd  of  iron  50%  water  18*4=100.  Analyses:  1,  Pisani  (G. 
Bb,  IviiL  242,  J.  pr.  Ch.,  zdL  376);  2,  same,  afler  remoying  impurities  x 

1. 
2. 

Supposed  by  Harkort  (L  c-X  ^^^  blowpipe  trials,  to  be  a  hydrous  phosphate;  but  shown  by 
Pisani^s  analysis  of  an  original  specimen  to  be  a  sulphate. 

P3rr«,  etc. — B.B.  nearly  like  copiapite.    Insoluble  in  water. 

Obs. — Occurs  in  fissures  in  mica  slate,  and  was  first  distinguished  by  Breithaupt  among  some 
specimens  which  he  says  were  ttom  Labrador.  Pisani^s  spedmeus  were  fh)m  the  Eldlburg  ool* 
lection  in  Paris,  and  were  labelled  Greenland,  most  probably  the  true  locality. 

The  name  alludes  to  the  color,  and  is  fh)m  <rdp^)c,  airaw^  aiinpoi^  iron. 


s 

Fe 

»n 

^ 

Sand 

Gypsum 

25-52 

40-00 

tr. 

10-67 

1478 

9-03=100, 

31-82 

49-88 

18-80 

=100. 

693.  PARALUBIINITB.    Paraluminit  Steinberg,  J.  pr.  Cb.,  yxril.  495,  1844. 

Massive,  and  like  aluminite.    White  to  pale  yellow. 

Oomp.— ^'§+15  fi=Su]phario  add  14-4,  alumina  37*0,  water  48*6=100. 
Analyses :  1-6,  Schmid,  Martens,  Marchand,  Wolfi^  Backs  (J.  pr.  Gh.,  TTxii.  zxziii) ;  7, 
(Za  nat  Ver.  Halle,  xiii.  266) ;  8,  Berthier  (Mem.,  1839,  288) : 


BiMk 


§ 

1^1 

£[ 

1. 

South  of  Hnlle 

14-54 

86-17 

49-03= 

2. 

It 

14-04 

85-96 

50-00= 

3. 

170 

360 

47-2= 

4. 

12-44 

38-81 

47-07, 

5. 

12-22 

37-71 

49-18, 

6. 

1145 

39-60 

48*80= 

7. 

15-56 

36*54 

46-89= 

8. 

Huelgoet 

13-37 

43-00 

48-63= 

=99*74  Schmid. 
=100  Martens. 
100-2  Marchand. 
CaC  1-68=100  Wolff. 
CaC  1-00=100-11  Backs. 
=99-75  Marchand. 
=98-99  Dieck. 
=100  Berthier. 


Qalysis  of  the  mineral  from  Presslers  mountain,  near  Halle,  afforded  Geist  (Z&  Kat 
:iiL  268)  S  2218,  Xl  89*86,  fi  34-91  by  loss,  Si  1-92,  Fe  0-40,  Oa  0-50,  Mg  0-08.   For 


Another  am 
Ver.  Halle,  xiiL 

a  simUar  mineral  from  Bernon,  near  Eperuay,  France,  Lassaigne  obtained  (Ann.  Oh.  Phys., 
98)  §2006,  *1  39-70,  fl  3994,  gypsum  030=100. 

Pyr.,  etc. — Nearly  as  for  aluminite. 

Obs.— Similar  in  its  modes  of  occurrence  to  aluminite.    Found  in  Presslers  mountain  (anaL  7) 
and  elsewhere,  near  Halle,  and  Huelgoet  in  Brittany. 


694.  PISSOPELUYITB.    Pissophan  BreUh,,  Char.,  101,  1882.    Gamsdorfite. 

Amorphous,  or  stalactitic,  somewhat  pitch-like  in  appearance. 
H.=l*5.     (x.~l'93— 1-98.      Lustre  vitreous.      Color  pistachio-,  aspaiv 
agus-,  or  olive-green.    Transparent.    Very  fragile.     Fracture  conchoidaL 
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Ottcap. — ErdmiLDD  (Sdiw.  J.,  Ixu.  104)  obtained: 

§       SI       fe,      n 

\.   Gmii  12-70       85-lS         9-74       4|-U!),  gaugne  ond  1o3B  0-72  =  100. 

2.  "  12-48       35-30         0-80       41-70  "  0-71  =  10a 

3.  Y^ma  II'SO         6-80       40-08       4013  "  1-11=100, 

Probably  not  a  simple  taiaeral.  Porhaps  JJotu  1  and  2,  H'g  +  lS  fl,  and  No.  3,S*5+UB 
The  TcUtion  tu  the  fonaer  is  more  exactly  ft*  S'  +  ^OIJ. 

Pyr^  etc. — For  the  diosI  pari  ineotuble  la  water.  Ea^j  aoluble  in  muriatic  ndd.  BJ 
beoomes  black.    Id  b  glass  tube  gives  alkaline  wat^r. 

Obs. — Occurs  sttianiBdorr,  near  SaolTeld,  and  at  Bcichenbocb,  Saiony,  on  alum  slate. 

Swned  from  tiooo,  piieA,  and  ^m^  appearance. 

695.  FELSOBANTTTE.    FdaobanTt  Haid.,  Per.  Ale.  Wien,  1S52,  xii.  1£3,  tSU. 

Orthorhombic.  Jlassive,  and  in  coucretioiis,  grouped  or  eingle,  consist- 
ing of  Bcak's,  wliich  are  hexagonal,  and  have  two  angles  of  112°.  Cleavage 
perfect.     Optically  biaxial. 

H.=:1'5.  G.=;2-33.  LiiBtreof  cleavage-face  pearly.  Color  finow-white, 
Bnrfacc  often  jellowish.     Translucent  to  subtransparent, 

ic  acid  17'^,  aluniina 44-1,  water  3S'7  =  10O.  Analysts:  T.  Buia 

(})g  1C47        Si  45-53        fi  37-2T=S9-27  llauer. 

Pyr^  etc. — Nearly  as  far  alumlnil*. 

Obs. — From  Sapoik  near  l''clBubaa7s  in  IIungHi^,  the  coQcretiDus  Eometjinoa   grouped  oi 

696.  GIiOOKBRITE.  Titnoloolcer  Ben,  AflL,  t.  1ST,  IS16.  For  »us-sul(bt£  temux  Stn, 
N.  Min.  Sysl.,  1SI9.  Vitriol  Ocbre.  Pittidto  Bevil,  It.,  447,  1SB4.  Glockeiit  Jfatim.,  Hh 
SB4,  1S55. 

Maeeive,  Bparrj  or  earthy.     Stalaclitic. 

Lustre  resinous  or  earthy.  Color  brown  to  ochre-yellow,  also  brownish 
blnck  to  pitch-black;  dull  green.  Streak  ochre-yellow  to  brown.  Opaque 
to  6uh translucent.     Fracture  shining  to  earthy. 


=iou. 

e  lor  a  etolactiLic  variety  fVom  Obcrgrun^,  near  Zuckmantel,  the  stulactiU)^  of  irhi(4i 
2  feet  long,  bromi  to  pitch-bluek,  yellowiBh-brown,  and  dark  gretn  in  color,  with 
yellowish-brown  to  ochre-yellow  atrenk.  shining  lustre  to  earthy,  and  Inaoiuble"  in  water.  It  is 
the  GlockeriU  of  NaamDuu,  who  cites  Uocbsteller's  analysis,  S  I6'19,  Fe  64-34,  Jl  20-7,  ftgreeing 
closely  with  that  by  Serzebus. 

Jordan  obtuined  for  a  compact  and  earthy  vitriol  ocbre  from  Ranimclsbcrg  mino  near  Qoslat 
(J  pr.  Ch.,  ii.  fu),  and  Scheerer  for  anotlier  fronj  Modmu,  Norway  iFoggT  xiv.  188J : 

§  Fe         B 

1.  Goslar,  compact    13-59  03-36  18*46,  2o  1-23,  Cu  0-87,  gongue  2-00=100  JeaAan. 

3.       "         ear%  HHO  0!^-7S  lS-52,  2n  1-29  Ou  irSO,  gongue  4-14  =  100  Jotdan. 

3.  Modum, JiTO'i-iJ         GOO  80  73  13-57  =  100  Schecrer. 

Pyr.,  «tc. — Nearly  as  for  eopiapile. 

Obs. — A  result  of  the  nltcrution  of  pyrit«  or  marcasite. 

GlockeriU  was  named  alter  tbe  mineralogist  E.  F.  Glocket.     Fitticite  is  the  name  of  pittlif  ina 


HYDBOUS   SULPHATES.  663 

697.  LAMPROPHANITII.    Lamprophan  IgMr5m,  (Etv,  Ak.  Stockb.,  1866,  93. 

In  thin  cleavable  folia. 

H.=3.     G.=3'07.     Lustre  pearly.     Color  and  streak  white. 

Comp. — ^An  analysis  afforded  Igelstrom  Q-  a-): 

S  l»b         Mn         %  Ca         ]§ra,lt         fl: 

11-17         2800        7'90        6-26         24-65         14-02        8-35=99-35. 

Pyr.,  etc. — Yields  water.  With  soda  on  charcoal  yields  metallic  lead  and  a  hepatic  mass 
Not  wholly  soluble  iu  acids. 

Obs. — From  Longban  in  Wermland,  Sweden.  Named  in  allusion  to  the  lustre  from  >a^irp<>s, 
fthining. 


700.  LINARITII.    Linarite  Brooke,  Ann.  Phil.,  II.  iy.  117,  1822.    Cupreous  Sulphate  of  Lead, 

Cupreous  Anglesite.    Bleilasur,  Eupferblelspath,  Germ, 

Monoclinic.  6^=77^  27' ;  /A  /,  over  m,=61°  36',  0  A  14=141°  5',  a  : 
h  :  (?=0*48134:  :  1  :  0-5819.  Observed  planes:  0;  vertical,  i-i,  /,  i4,  i-2  ; 
hemidomes,  ^i,  f-i,  f-i,  1-i,  f-i,  2-i,  |-i,  7-i ;  -1-i ;  clinodomes,  14,  i-i ; 
heinipyramids,  2,  2-2,  f-j^,  f-8.     Fig.  544.     Plane  i-i  often  wanting. 

0  A  i-i=10r  33'  '  Oa  a=90° 

0  A  1-^=152  19  Oa  i4=158  1 

0  A  -l-i=156  57i  i'i  A  l-i=105  8 

0  A  fi=161  23i  i4  A  -l-i=125  35^ 

O  A  2-i=130  5  i-i  A  2-i=127  22 

0  A  i-i=176  36  i-2  A  i-2,  ov.  i-i, =100  1 
0  A  f  i=156  48  I A  2-2=137  1 

(?A/=96  23  /A  2=159  9 

Twins:  composition-face  i-i  common;  0  A  0'=154°  54'.     Cleavage:  i-i 
very  perfect ;  0  less  so. 

H.=25.  G.  =  5*3  — 5*45.  Lustre  vitreous  or  adamantine.  Color 
deep  azure-blue.     Streak  pale  blue.     Translucent.     Fracture  conchoidal.  * 

Brittle. 

Oomp.— 0.  ratio  for  6u,  l»b,  5,  fl=li.  1:3:1,  whence  Ph  S-hCutt;  or,  if  fi  be  basic,  for 
base  and  acid  1  :  l=(i^Ou-Hi  l*b+i-£[)*S.  It  seems  to  be  an  objection  to  the  first  formula  that 
there  is  no  Doar  isomorphism  with  any  sulphate  of  lead,  while  there  is  with  cyanosite  or  sulphate 
of  copper. 

Analyses:  1,  Brooke  (L  c);  2,  Thomson  (Phil.  Mag.,  IIL  xvii.  402);  3,  v.  Eobell  (J.  pr.  Oh., 
iTXxiii.  454) : 

Pb§  6u  fi 

1.  Wanlockhead  75*4  18-0  4-7 =98*1  Brooke. 

2.  "  74-8  19*7  5*5=100  Thomson;  G.=5-2137. 

3.  Kadainski  7641         17-43        616,  Cl<r.  =  100  Kobell. 

P3rrM  ®^c* — ^n  the  closed  tube  yields  water  and  loses  its  blue  color.  B.B.  on  charcoal  (bses 
easily  to  a  pearl,  and  in  R.F.  is  reduced  to  a  metallic  globule  which  by  continued  treatment  coata 
the  coal  with  oxyd  of  lead,  and  if  fused  boric  acid  is  added  yields  a  pure  globule  of  copper.  With 
soda  gives  the  reaction  for  sulphuric  acid.  Decomposed  with  nitric  acid,  leaving  a  white  residue 
of  sulphate  of  lead. 

Obs.— Formerly  found  at  Leadhills.  Occurs  at  Boughten  Gill,  Red  Gill,  end  near  Keswick,  in 
Cumberland,  iu  crystals  sometimes  an  inch  long;  near  Schneeberg,  rare;  in  Dillenburg,  at  the 
mines  Aurora  and  Thomas;  Nassau  on  the  Lb^;  at  Betzlwnya;  at  the  Kadainski  mine  in 
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NHtscbiiiak ;  BOd  in  the  ricimlj  of  Bcrcaof  in  tbo  Tlral ;  and  supposed  rormerlj  to  be  toiiaa 
lAaeree  \o  Spaio.  wheiicc  tbe  D&rao. 

Alt. — Linftrite  oocufB  allered  Co  cenigsite.  a  change  like  Ibat  ofsiigieBiW  lo  crrnrBit*. 

Forreoonl  obs.  on  erjA,  B.  £  M^  Min.;  Greg  &  LeCt^oiii,  Uin.,  »95,  1«S8;  Kokscharol'.  If  in. 
BuasL,  iy.  139,  t.  lOrt;  Uoasoiibarg,  Min.  Not.,  No.  Tii.,  from  whom  lUo  above  angles  are  Ukm; 
K.  Peters,  Be-  Ak.  Wicn,  xliv.  168. 

701.  BROOHANTmi.    Smdumttto  ifi.  EatlisriDenb.)  Le<.i,  Ann.  Phil,  IL  riSi  241,  ZBii. 
Konigiue  (fr.  Russia)  Levy,  ib.,  iL  19-1,  1826.      Brongnnrtiiie  (fr.  Mexico)  Sw^  Min,  i.  331, 
1841.     Krisuvigit  (fr,  loeland)  FonliJianimcr,  Slcaud.  Not  Slockh,  IB43,  Arab.  1843,   192. 
WarrlDgwoite  (fr.  CorawaU)  Maiketynt,  Ch.  KewB,  i.  363,  1604,  Phil  Mag.,  IT.  mrlx,  41&. 
Orthorhombic.     /A  7=104°  32',  0  A  2-1=147°  49' ;  a  ;  J  :  e=0-3U71  - 

1  ;  1'2923.     Observed  plane*:   vertical,  /,  i-i,  i-i;  domes,  l-i,  2-i.     Fig. 

545 ;  also  priania  made  of  /  and  »-S,  and  dome  1-X  without  i-t,  the  form 

resembling  f.  542,  p.  657,  excepting  the  abeence  of  0,  this  plane  not  having 

been  observed. 


SIS 


t-i  A 
14  A  1-1 


i-a,  I 


=  114"  16' 


=152  37 


2-i,  ov.  0,=115  33 

t4  A  i-i=J47  8 
a  A  7=127  44 
t-i  A  l-i=103  41 

Also  in  groups  of  acicular  ciystals  and  drnsj 
t'rusts.     Cleavage :    i-l  very  perfect ;    T  in 
traces.     Also  massive  ;  reuiforni  witli  a  eoliunnar  structure. 

E.=3-5— 4.  G.=3-7S— 3-87,  Magnus;  3-9069,  G.  Rose.  Lustre  vitre- 
ous ;  a  little  pearly  on  the  cleavage-lace  i-i.  Color  eincrald-green,  black- 
ish-green.    Streak  paler  green.     Transparent — translucent. 

V«r. — 1.  Ordinary  Bnxhantite.  Tlie  aoolyseg  Tary  oonBidprHbly,  as  Bhowa  below.  The  ciys- 
tala  are  vertically  striated. 

2.  WarriHglonUe.  Essentially  brochao tile  iti  composition,  but  occurring  in  non-alriated  Crystals 
in  fonn  like  a  doubly  curving  wedge,  of  paler  greeu  color  than  oriiiiiary  brochantite,  with  (i.^ 
3-39-3-47,  and  U.=H-3-5. 

Oomp.— 0.  ratio  for  Cu,  S,  ft=7  :  8:  0;  CuS  +  2}Cu]ti  or  perhaps  -2  Cu'S  +  Ouft-H  li  ; 
=8ulphuric acid  199,  protonyd  of  coppi/r  6M-0,  water  1 1-1  =  100.  Some  analyaes  cofrespoini  tc 
the  0,  ratio  4:3:3;  and  Field's  to  4  :  3  :  4  the  ratio  of  laiigito.  Aualyaos  ;  1,  2,  Magnua  (Fogg., 
liv.  141);  3,  Forchhammer  (J.  pr.  Ch.,  iii.  K9H);  4,  Berthier  (Ann.  Ch.  Pliyg,,  L  360);  6,  H. 
Ki8«e(Poeg.,  CV.  614);  e,  Pisani  (C,  R.,  lii.  812);  7,  Warrington  (J.  Clu  Soe.,  II.  ill  85);  8, 
Maakelyne  (PhiL  Mag.,  IV.  xiii.  476);  9,  Tschermak  (Ber.  Ak.  Wien,  li.  131);  Irt,  Field  (Pliil 


Mag.,  IV.  ixiv.  123); 

1,  V.  Kobeli  (Ber 

Ak.  U 

undien 

18tl6,ii.70)j  12,  l>omeyko(Ann.  c 

■7LV.460): 
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6.  ComwaU 

n-a 

B8-8 

10* 

13-^,  CaO'H  =  10t  Pisani. 

J.        '■         Warr. 
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WIUiFe'o'.         * 

l«p« 

OMUWI 

*r  Inl  b«l«w  a»°  C 

HYDROUS  SULPHATES.  665 

The  Mexican  oorresponds  to  Cn*  S  +  4  it,  and  is  the  Brongnartine  of  Huot 

Rivot  found  in  crystals  of  brochantite  of  a  flue  green  color,  which  afforded  a  slight  offorvesoence 
with  acids,  S  19-4,  Cu  t>2-9,  tl  13-5,  with  C  1*2,  ft  l*2=9b-2.  The  mineral  had  undergone  partial 
alteratioa  as  shown  by  the  6*2  p.  c  of  carbonate  of  copper  present  (Ann.  d.  M.,  Y.  iii.  740). 

Pyr.,  etc. — Yields  water,  and  at  a  higher  temperature  sulphuric  acid,  in  the  closed  tube,  and 
becomes  black.  B.fi.  fuses,  and  on  charcoal  affords  metallic  copper.  With  soda  gives  the  reac- 
tion for  sulphuric  acid. 

Obs. — Occurs  in  small  but  well  defined  crystals,  with  malachite  and  native  copper,  at  Gume- 
schevslc  and  Nischne-Togilsk  in  the  Ural ;  the  Konigine  (or  Konigiie)  was  from  Gumeschevsk ;  in 
small  brilliant  crystals  with  malachite  in  a  quartzose  rock  near  Roughten  Gill,  hi  Cumberland;  in 
Cornwall  (in  part  warringionittf)^  and  sometimes  with  crystals  of  brochantite  on  the  so-called  war- 
ringtonite ;  at  Kctzbanya ;  in  Nassau,  with  chalcopyiite ;  in  small  beds  at  Krisuvig  in  Iceland 
{krisuvigile);  in  Mexico  {brongnariine)\  in  Chili,  at  Andacollo  (anal  10);  in  Australia  (brought 
from  Sidney,  NS-W.,  anal.  9). 

Named  after  Brochant  de  Villiers. 

On  cryst.,  G.  Rose,  Rcis.  Ural,  i.  267 ;  Eokscharof,  Min.  Russl.,  iil  260.  The  above  angles  are 
:rom  Kokscharof.  G.  Rose  found  /a  7=104"  10',  and  l-iAl-l=15r  52'.  Fig.  645  is  from 
.l/evy.    Kokscharof 's  figures  have  not  the  plane  2-t,  and  several  are  without  »-i 

Artif.— Formed  in  a  bright  green  powder  by  Field  (Phil.  Mag.,  IV.  xxiv.  123)  by  adding  to  a 
strong  solution  of  sulphate  of  copper  a  small  quantity  of  caustic  potash,  boiling,  filtering,  and 
washing  till  all  the  sulphate  of  copper  is  removed;  analysis  after  dr3ring  at  100°  0.  afforded  5 
16-98,  Ou  67-51,  ft  [15-51]=100,  givmg  the  0.  ratio  4:3:4.    See  ftirther  under  LAsrarcB. 

702.  LANaiTII.  A  new  British  mineral  N.  S.  Maskdyne,  Phil.  Mag.,  lY.  zxvil  806,  1864. 
Langite  Maskelyne,  Pisani,  C.  R.,  lix.  633,  1864,  Maskelyne,  Phil  Mag.,  IV.  xziz.  473,  1865. 
DeviUme  Pisani,  0.  R.,  813,  I  SU=Lyemte  Maskelyne,  Ch.  News,  x.  263,  1864. 

Ortborhombic.  I A  /=12a^  44' ;  6>  A  l-i=147^  36' ;  a:b:  (j=0-6346  : 
1  :  1-8702.  /A  t-i=118°  8'/  ^  A  2-t=128°  14'.  Cleavage :  apparently 
0  and  i-l.  Crystals  small  and  short  ;  simple  forms  not  observed.  Twins : 
composition-face  /,  and  forms  like  those  ot  aragonite.  Also  in  fibro-lamel- 
lar  and  concretionary  crusts,  with  earthy  surface. 

H.=2-5— 3.  G.=3-48— 3*50,  Maskelyne.  Lustre  of  crystals  vitreous ; 
of  crusts  somewhat  silky.  Color  fine  blue  to  greenish-blue ;  through  i-i 
blue  ;  through  i-i  greenish-blue ;  through  0  paler  greenish-blue.  Trans- 
lucent, 

Comp.— 0.  ratio  for  ft.  §,  ft=4  :  3  :  4,  Pisani;  4:8:6,  Maskelyne.  The  former  gives  the 
formula  Cu  §+8  Cu  ^  +  fl=Suiphuric  add  17-0.  oxyd  of  copper  67-7,  water  15-3=100.  The 
latter  corresponds  to  Sulphuric  acid  16*4,  oxyd  of  copper  65*1,  water  18*6=100.  The  ratio  4:8:4 
gives  also  the  formula  Cu*S-}-Ou  ftH-3  fl. 

Analyses:  1,  Maskelyne  (L  c.);  2,  Pisani (L  c);  3-6,  A.  H.  diuroh  and  B.  Warrinarton  (J.  Oh. 
Soa,  IL  iil  87);  6,  Tschermak  (Ber.  Ak.  Wien,  li.  I  127): 

5  Cu  6a  ft 

1.  Cornwall     16-42        65-82        1 8*32= 10O«56  Maskelyne. 

2.  "  16-77  66-92  0  83  16-19,  Mg  0'29= 100  Pisani 

3.  "  16-79  67-48  15-73=100  Church. 

4.  "  16-72  67-31  16-25=100-28  Warrington. 

6.  **  16  88  67-88  15-63=10029  Warrington. 

6.  "  16-2  68-1  0-6  [16-2] =100  Tschermak. 

The  devilline  (or  lyellite),  which  includes  the  incrusting  variety,  is,  as  Tschermak  has  shown 
(I  c),  langite  mixed  with  gypsum,  which  is  apparent  in  sctdes.  His  analysis  above  was  made  on 
the  devilline  after  separating  18  p.  a  of  gypsum;  and  he  stated  that  Pisani's  analysis  of  the 
same  (1.  c.)  indicates  the  presence  of  24  p.  c.  For  an  analysis  of  the  lyeUile  by  Church  see  J.  Oh. 
Soc,  II.  iil  83. 

1^.,  etc. — B.B.  on  charcoal  yields  water,  add  fUmes,  and  metallic  copper.  Heated  it  passes 
through  (I)  a  bright  green  color,  losing  1  equivalent  of  water,  and  then  having  the  0.  ratio 
(4  :  3  :  4)  of  some  brochantite;  (2)  various  tints  of  olive-green,*  and  (3)  becomes  black.  It  has 
finally  a  strongly  acid  reaction. 


OXyoKN    COMPOtrSDS. 

I*  acblat  (kiUse)  [□  Corowall,  in  minute  twiuned  ci7stBlj ;  aim  « 
It  1m  HBOVJBted  BODiotimea  with  coanpllite. 
iVk  V.  V.  Lang,  fortavrl}'  of  the  British  MuBoum. 

■ihMt  tiTnrli»nllto  h>  Berthief  of  a  Mexican  sperfuieo,  aud  FMd  of  ■  Cbai«H    ■ 
^  «iA  MMtt)*  tftUMftI  tn'iiomt,  have  tlie  saoie  composition  Mai^ritnl  by  Pisnui  and  Cliuroh  la 
?TZ^^,  ml  Uwrt  'i  ^eteoine  unceriainty  as  l«  the  IniB  liniika  betwct'a  tiic  two  specJM. 
TM  WM*<**  ^■*'  *''*  f*"  ""      °^  brodiantile. 

Kk  Of  AMOTlUOBmi-  Kupfbrsammaten,  KupfL-tSBOunUint,  Wem.,  Earsben's  Tob^  61, 
|MWk  VMM*  Onpiw  Ore  Janteam,  IUd-,  ui.  1S3,  ISlii.  Saoiraetera  BrcM^  Char,  les,  1H23, 
AM  \$*t.  Oulnw  voloul«  fy.  Qrangtrichit  GliKker,  Gruudr.,  587,  18S9.  letlaomito  JVcy, 
(M  I**.  »■*>■  lO^'  '^"'^ 

(Wiin  ill  dnusea  of  eliort  capillary  crystals,  and  having  an  appearance 
till*  xtiivcl  j  Bometiiiies  in  spherical  globules. 

tVJtir  olifiir  smalt-blue,  Boiiietime&  passing  into  sky-blue.     Liistre  pearly. 

OiMW>.  -  0.  riitio  for  Cu,  H,  B,  R,  from  meao  of  noBlj-soa,  9'03  :  B -IS  :  8-85  :  aO'60,    Tnlcingit 

«»1  O  ;JP  :  !!1,  tha  formula  may  be  3  Ou'S  +  aXlU'+lBfl;  or  3CuS+3Cu'B'+sXl  Il'+9 
fci»(;u8  +  *(iCu'  +  lSl)ll'  +  9ll.    NHOds  farther  inveatigBtion.    Anairaes  :  J.  Percj  (La)! 


Obiii. Occuni  ppiLring^y  at  Moldnwa  in  the  BaiiDBt,  coating  the  cavities  of  an  earthy 

(UVU  of  Iron,  along  with  a  while  aDiori>baua  milptialo  of  alumina, 

NainiHl  Vyanolriehile  iiora  aia',i,  Uue.  and  en.i,  liair;  ouil  Ze'lMmila  afler  the  Eogliatk 
(lit,  W.  (t.  Lcttaom. 

1(1*.  WoOBW*RMTB  CiuTck,  Cli.  New3,iilL  86,  113,  I86G,  J.Chom.  Soc,  IL  it.  130.  ProtNibljr 
an  linpuro  uucrj'EtiiUlMd  voriotjr  of  tha  ^^otb,  mixed  with  hydrate  of  alumina.  Oocuib  in  Coni' 
wall,  m  mlonto  bolryoldnl  coocrotioBS,  of  a  rich  turquoia-bluo  to  (treonish-blue  coloJ,  trnnslucpiii 
logjiiioat  Iranapurent ;  0,  =  2'33.    Analjiea  :  1—1,  Churcli  and  Wairinglon  (L  c);  4,  fisoui  (C 
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Church  and  Warrington  also  found  traces  of  silica,  lime,  mngneeia,  and  phosphoric  add,  which 
wore  undutermiued.  The  mcau  of  the  lirst  H  analyses  a^irds  tlie  Q.  ratio  for  Cu,  ^1,  5,  11  =  11 : 
tC6  ;  9  :  -rji  equivalent  to  aOu'S,  2  Cu  [1,3  Xl  fi",  13  ft;  or  aOuS,  bCuI'I,  sSlfl',  afl.  Ko. 
4,  b;  Fisaiii,  givea  about  I'i  :  U  for  thu  fiu  and  It,  the  ratio  iu  laiigite,  and  he  makea  the  miueral 
impure  langile.  He  aaalyzod  (1.  c)  another  similar  material  from  Cornwall  (received  from  iii. 
Talliugl,  of  a  clear  ttreen  color,ond  obtaiued  5  4J,  il3M*8,  Cu  I'ri.  ll  3S-7,  Si  6-7  =  100-5;  show- 
lug  a  mixture  of  the  copper  sulphate  with  a  hjdrous  silicate  of  alumii.a  as  well  as  hydrate;  and 
this  he  ooQgidera  as  proving  that  woodnarJito  ia  only  a  mixture. 

The  mineral  ia  soluble  with  scarcely  auy  residue  ia  diluted  adda.  Named  after  Dr.  S.  F, 
Woodward. 


706.  JOHANHtTE.    TJrauvitriol  John,  Ch.  Unters,,  V.  264, 1821.    Jobannit  HaiiL,  AbbandL, 
bohm.  Qea.  Frag,  IS30.    Sulphate  of  Uranium.    Sulfate  vert  d'urane  Beud. 

Monoclinic.     C=85°  40',  I A  /=69''.     Crystals  flattened,  and  from  one 

to  three  lines  in  length ;  arranged  in  concentric  driiscs  or  reniform  masses. 

L..JS.=2— 25.      G.=3'19.      Lustre   vitreous.     Color   beautiful   emerald- 
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translucent ;  sometimes  opaque.     Soluble  in  water.     Taste  bitter,  rather 
than  astringent. 

Oomp. — 0.  ratio  for  bases  and  acid  1  :  1,  whenoo  the  formula  (U',  ^)  S-t-^Cu*§-f-Hfl.  or 
(5(U*i^)  +i  6u*)  S-hli-fl=,  if  the  uranium  be  all  sesquioxyd,  Sulphuric  acid  20*8,  oiyd  of  ura- 
nium 66'1,  oxyd  of  copper  6*9,  water  6*2=100.  Ancdysis  by  Lindacker  (mean  of  two  trials, 
Vogl's  Min.  Joach.,  1857) : 

§2002     11,^67-72     Cu  6-99     :^e  020     fi  6-59-99-52. 

P3n^.,  etc. — In  a  glass  tube  at  a  low  heat  does  not  change ;  highly  heated  gives  off  water  and 
sulphurous  acid,  and  becomes  brown  and  finally  black.  B.B.  on  charcoal  gives  sulphur  fumes  and 
a  scoria  of  black  color  and  duU  green  streak.  With  salt  of  phosphorus  reacts  for  copper  and 
uranium.  Somewhat  soluble  in  water.  Solution  precipitated  chestnut-brown  by  prussiate  of 
potash,  yellowish-green  by  alkalies,  and  in  brown  flocks  by  an  infusion  of  nutgalls. 

Obs. — Discovered  by  John  near  Joachimsthal  in  Bohemia,  after  whom  the  species  is  named. 
Found  also  at  Johanngeorgenstadt.  Reported  from  the  Middlutown  feldspar  quarry  by  Shep* 
ard. 


706.  URANOOHALOITB.    Urangrun  Uartmann,    Uranochalzit  Breith.^  Handb.,  173,  1841. 

In  small  nodular  crusts  and  velvety  druses,  consisting  of  acicular  crys- 
tals. 

H.=2— 2^.     Color  fine  grass-green  to  apple-green  ;  streak  apple-green. 

Oomp.— (f  (TJ',  ^)  +  i  Oa')  S  +  i  Cu  S  +  9  fl^=,  if  the  uranium  be  taken  as  all  gcsquioxyd,  Sul- 
phuric acid  21*1,  oxyd  of  uranium  33'5,  oxyd  of  copper  7*0,  lime  9*8,  water  28*5= 100.   Analysis 
Lindacker  (Vogl's  Min.  Jooch.,  1857) : 

g        t^      f'e      Cu       6a        fl 
(J)  20-03     36-14     0-U     6-56     1010     2716=100-12. 

Obs. — From  Joachimsthal  in  Bohemia. 

707.  MEDJIDITIJ.    J,  X.  Smithy  Am.  J.  ScL,  IL  v.  337, 1848.    Sulphate  of  Uranium  k  lime. 

Massive,  with  an  imperfectly  crystalline  structure. 
II. =2*5.     Lustre  vitreous  in  the  fracture.     Color  dark  amber.     Trans- 
parent. 

Oomp.— Perhaps^ ^S-hCaS  + 15^,  according  to  some  qualitative  trials  by  Smith;  but  as 
probably  ^  S  +  Ca'  S  4- 1 5  fl=(^  0  +  i  Ca*)  §+ 7|  ll,  and  thus  approaching  uranochalcite. 

Pyr.,  etc. — In  a  matrass  easily  yields  water.  At  redness  blackens,  being  converted  into  oxyd 
of  uranium  and  sulphate  of  lime.  With  salt  of  phosphorus  a  green  bead.  Dissolves  readily 
in  dilute  muriatic  acid. 

Obs. — Occurs  near  Adrianople,  Turkey,  on  pitchblende,  associated  with  liebigite,  in  some  places 
with  crystals  of  sulphate  of  lime ;  also  at  Joachimsthal,  with  liebigite  on  uranium  ore.  Externally 
often  dull  from  loss  of  water. 

It  was  named  after  the  Turkish  sultan  Abdul  Medjid. 

708.  ZIPPEITI!.  Basisches  schwefelsaures  Uranoxyd  (verwitterter  Uran-Vitriol)  J.  F.  John^ 
Unters.,  v.  1821,  Jahrb.  Min.  1845,  299.  IJranbluthe  Zippe^  Yerh.  Qes.  Bohm.  Prag,  1824.  Zip^ 
peit  Raid.,  Handb.,  510,  1845. 

In  delicate  needles  ;  acicular  rosettes  ;  warty  crusts. 

H.=3.    Color  fine  sulphur-yellow,  lemon-ydlow,  orange-yellow. 


DdS  OXYfiEH   COUPOCNSS. 

Oomp. — HjdrouB  eulplinte  of  Beequioiyd  of  uraamoi,  with  or  HLCboiit  orrAM'copper,  «u 

lemon-  to  orange-jelloty  when  nitbout,     Aualj^ca  by  Lluduckcr  (Togl's  Miti.  Joach.): 

S  ©        Pe      Cu       Ca        ll 

nBfl=eH-;!9. 

1 6*33  =  99 '81. 

Fonnulo  of  the  former  F'S'+J^ft,  Vogl ;  ofthe  latter,  P'S'  +  6lt.  wilb  1 6  p.  a  copper  ritriot 
■a  impurity.  Ramm, ;  or  iCu',  8j'S' 4-811,  iu  whioli  0.  ratio  of  Ca,B=l  :  IS. 

Pyr^  etc. — In  tlie  dosed  tube  water,  snd  at  a  liiglier  tempcrulure  sulphuric  acid.  With  Mil 
of  phosphorus  gives  a  yellowish-green  gluss  in  O.F.,  becoming  omerald-greea  in  R3. 

ObN. — Krom  JoochimalbaL 

Mamei!  after  tlie  raiceralogiat  Prof.  Zippo.  John's  batie  aUphate  ta  a  ytUaa  mineral,  and  may 
be  either  the  preoediiig.  or  what  Vogl  c^  Unuiochrt. 

709,  VOaLIANITB.    Baiic  Sulphate  of  Cranium  Vogl,  MIo.  Joach.,  1857.     Vo^&nite  Z)aaa 

In  sort  clobiilnr,  and  nodnlai-,  earthy  coatings. 

Color  pistacliii>-  to  verdigi'is-greeii ;  streiik  pale  green  or  apple-green. 

Oomp.— 4(0',  E)'§  +  (Ca,  C'u)S+10ft,  or,  rqrarding  the  sulphate  of  copper  and  Umo  h 
'Impuri^,  (£l',5)*3-|-3C    Analyses  by  Lindacker  (Uin.  Joaoh.): 

S       tS     fa     Cu      Ca      fl 

■9  60    013     

Oba. — From  Joacbimatbiil  in  fiohemuL 


Amorplioiis,  eartby,  or  acaly,  and  of  a  fine  lemon-yellow  color,  or  orange. 
Oomp.— Analfset  by  JiodK^er  (L  c) : 


Fonnnla  deduced  by  Tog]  for  1,  G"g-H4n:;  for  2,  iOaS-nPS-nUfi. 
Oba.— From  Joachimathal,  nith  other  uranium  orea.    TJraconiae  of  Beudant  wsa  described  ai 
•  yelloir  pulToruleat  ore ;  its  compoailioa  is  uokoowo. 


711.  HONTAHrm.    F.  A.  Genlh,  Private  contiibutioD,  JaiL  19,  isea. 

IncniBting;  witliout  distinct  crystalline  structure. 

Soft  and  earthy.     Lustre   dull   to  waxy.     Color   yellowish   to  white. 
Opaqne. 


Te  2683         5i  S6-7S         3Pe  0-56         t^  O-SB         fl  G-94=10(t. 


Pyx^  etc— Yields  water  in  a  tube  when  heated.     B.B.  givea  the  r^actiona  o 
tellurium.     Solubli?  in  dilute  murUtic  acid 

Obs. — Incrusts  tetradymite,  from  whose  alteratioo  It  had  been  formed,  at  HighLmd,  in  ICmtatia. 
The  vaij  lustre  ia  oburved  when  (he  iucruetatioa  hu  teparated  tttna  the  atales  of  tBtradjmita. 
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712.  KEBSTSNITE.     Selenbleispath  KereUn^  Pogg.,  zlvL  277,  1839.     SelenigsaureB  Bleiozyd 

Germ,    Selenite  of  Lead.    Selenate  of  Load.    Kerstenite  Dana. 

In  small  spheres  and  botryoidal  masses.  Cleavage  distinct  in  one  direction.  H.=3 — 4.  Lusr 
tre  greasy — vitreous.  Color  sulphur-yellow.  Streak  uncolored.  Brittle.  Fracture  fibrous. 
According  to  Kersten.  it  consists  of  selenous  acid  and  oxyd  of  lead,  with  a  small  proportion  of 
copper.  On  coal  it  fuses  readily  to  a  black  slag,  giving  off  a  strong  selenium  odor,  and  is  finally 
reduced  to  a  metallic  globule.  With  borax  it  fuses  and  forms  a  yellowish-green  pearl,  which  is 
of  the  same  color  on  cooling.  With  soda  on  charcoal  metallic  lead  is  obtained.  Occurs  with 
selcnid  of  antimony  and  lead,  malachite,  eta,  at  the  Friederichsgliick  mine,  near  Hilburghausen, 
and  at  Eisfeld.    May  it  be  a  selenate^  or  is  it  only  a  mixture  ? 


7.  CARBONATES. 


The  carbonates  have  a  hardness  not  exceeding  5,  and  consequently  will 
not,  when  pure,  strike  fire  with  a  steel.  The  anhydrous  come  under  the 
common  general  formula,  RO,  CO',  but  present  three  types  of  crystallization, 
a  rhomboliedral,  with  li  A  H  near  105  ;  an  orthorhombic,  with  I A  /near 
120° ;  and  a  monoclinic,  with  I A  I  near  105°.  Tliey  constitute  therefore 
a  case  of  pleomorphism,  while  all,  still,  are  approximately  isomorphous. 
These  anhydrous  species  have  a  vitreous  to  subpearly  lustre,  and  are  typi- 
cally spars.  The  hydrous  carbonates  vary  much  in  crystallization,  and  in 
some  cases  have  a  strongly  pearly  lustre.  All  eflGervesce  in  hot  acids,  and 
part  of  them  in  cold. 


I.  ANHYDROUS  CARBONATES. 


ARRAKGEMENT    OF    THE    SFECIEa 
L  OALCITE  GROUP.    Rhombohedral ;  R  A  f?=105*'— 108'. 


716.  CALcmi 

716.  dolomitb 

717.  Aneertte 

718.  Magnbsitb 

719.  Mbsitite 

720.  PiSTOMESITB 

721.  SiDEBITB 

722.  RBODOOHnosm 

723.  SioTHSONrrB 


OaC 

(i  fla+i  (Mg,  fe,  Ad))  0 

(f  %+i  *e)  C 
a%+i*'e)C 

linC 

2nO 


ee|e«|ea 

eeie.Ki^-^iMg) 

e  e|e,|(i  €a + i(Mg,  Pe,  Mn)) 

ee|e,|Mg 
ee|e.|(fMg+iFe) 
eeiej(iMg-f-iFe) 
ee|ea|Fe 

ee|e,|zn 


IL  ARAGONITB  GR0I7P.    Orthorhombic.    /Afcllfi*— 119'. 


724.  Akaooxitb 

725.  Manoanocaloitb 

726.  WiTHBBITl 


CaO 

(fSa+i(Oa,iilg))0 
IftaO 


6  eie.iea 

ee|e»|(|Mn-f-K^«,Mt)) 


OXYGEN   COMPOUNDS. 


7S1.  Bbovutb 

HB.  +  JC 

.)0 

ee|e,|((B."+t«k) 

128.  Siaosn.isiTB 

StC 

eo|6,|Sr 

728.  Cbkubsjth 

fbC 

G  0|OaJPb 

UI.  BABTTOOAIXJITE  GBOOP.    Monodlnla    /a  Ji=10«*— 107*. 

730.  EAttTtooALcmt        (iBa+iC«)0  eeie,KiBa-t-ie«) 


IV.  PiBISITB  GBOUP.    Osrljonalo  oontwning  flnorina. 
731.  PjiBisrre  (Ce,l:ia,fM)C-|-H^^)P 


132.  KiacaTDEiTH 


sLaC  +  Ce'O'+Ca'F'+SQ 


V.  PHOSGESITE  GRODP.    Cflrboonto  conlainiog  dilorine. 
733.  PiiosoKNiTB  tbC+PbCl 


716.  OALOITB.  Marmor  (Uarble)  pt  P!in.  Lapis  calcarias.  Borata  txlda  {CaJx  !d  Latin 
meBmng  burnt  time),  Kalchstcin  A^rie.,  Do  KaC  Foss.,  S2n,  lotorpr.,  4GS.  IMS.  Kalkstea 
Was.,  Kin.,  1747.  Spatig  Kalkaton,  Kalkspnl,  Cronet,  Mia.,  13,  175S.  Kalfc,  Kalkapatli, 
Kalkatcln,  Germ,  Calx  aerate  Bfrgm.,  1774,  and  Opuac,  I  24  1780.  CalccreouB  Spar;  Lime- 
atooei  CarbuDBte  or  Lime.    ChHOx  carbouat^e  fV.     Caldt  Baid.,  Handb.,  49S,  I64S. 

Rhomboliedral.     Ji  A  H  {f.  550a,  over  a  terminal  edge)^105'*  5',  OaR 
=135°  23' ;  a=0-S543.     Cleavage  :  ^  higlily  perfect. 


Observed  forms :  1.  RhomhoJiedrona ;  forms  wliose  planes  are  in  the 
«&me  vertical  zone  with  V?  (one  of  whicii,  4,  is  shown  in  f.  559,  550e,  and 
three  of  the  miniis  series,  in  -2,  -f,  —J,  in  f.  SOi,  550c,  d,  b)  ;  the  plus 
rhombohedi-ons  ranging  fn.ni  \Ii  (the  vcrtieal  axis  of  which  is  Jth  that 
of  Ji  relatively  to  tlie  lateral  axes)  to  28/^,  the  planes  of  the  former 
nearly  coincident  with  the  basal  piano  o,  and  of  tlie  latter  as  nearly  with 
those  of  tlie  vertical  prism  ;  the  minus  rhonibohedrons  ranging  froifi  — ^ 
to  -14 ;  the  fundamental  rlioinbohedron  11  (f  550a)  uncommon,  except 
ill  combination  with  other  planes,  or  as  a  cleavage  form  ;  — J  7?  (f.  550b,  often 
calleti  nail-head  spar)  corresponding  to  a  truncation  of  the  terminal  edge 
of  It,  very  common,  and  especially  in  combination  (f.  552o,  553a,  b,  5&^ 
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565) ;  -2^  (f.  550c),  called  the  inverse  liy  Ilaiiy,  becanse  tlic  angie  over  the 
lateral  edges  is  near  that  over  the  terniina]  of  ji,  common  ;  -J-ff  (f.  550d), 


or  the  cuboid  of  Hauy,  its  aneles  being 
rather  near  those  of  a  cube,  and  the  acitte 
form  47?  {f.  550e),  also  common ;  1372 
{f.  551)  of  not  unfrequent  occurrence; 
167?  (f.  553d). 

2.  Sealenohedrons.  (o)  Planes  bevel- 
ling the  lateral  edges  of  Ji,  f.  562, 
which,  when  more  extended,  take  the 
form  in  the  dotted  lines  of  the  same 
figure,  or  the  complete  scalenohedron ; 
the  series  liavinc  tiie  general  symbol  1°, 
and  including  all  the  forms  in  the  table 
beyond  from  lU  to  1"  (the  1  signifying 
that  they  are  thus  related  to  the  rhom- 
bohedi'on  Hi,  and  the  annexed  number 
indicating  the  length  of  the  vertical  axis 
88  compared  with  that  of  1^;  also  a 
minus  series,  -1",  having  the  same  relation  to-I^;  three  of  the  mimu% 
series  are  combined  in  the  illustrative  figure,  f.  568,  and  two  of  {h^plua  io 
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f.  559) ;  scalenobedroD  1'  (f.  5B2a,  doff-tooth  spar)  verv  common,  both  simplt 
and  in  combination  (the  latter  in  f.  555  to  559,  56-1,  665  ;  f.  556  a  ciintorted 
form  of  f.  555).  (J)  Planes  bevelline  the  lateral  edges  of  -2ff  ff.  553c), 
and  having  the  general  symbol  -2'.  \a)  Planes  having  the  same  relation  tu 
other  rhumboheorons,  but  if  referred  to  the  fundamental  rliombobedron, 
Ji,  replacing  its  lateral  or  terminal  angles,  or  terminal  edges  (f.  661,  5'j4). 
{d)  Tfio  last  mentioned  bevelling  the  terminal  edges  of  R  (as  -J*  in  f.  564). 
having  the  general  symbol  m",  with  |  7?in— J  m=l  when  the  scaleno- 
liedroii  \sphia  like  the  Ji,  but  }  mn+^m=l  when  rnimi^.  (<>)  BevclmenW 
of  terminal  edges  of  other  rhombohedrons,  m'R,  having  the  same  general 
symbol  m'',  but  with  }  mn,—^  m=m',  when  of  like  signs  with  m^,  and 
J  mn+i  'in-=m.',  when  of  unlike  signs. 


8,  Regular  six-sided  pyramids ,'  general  symbol  m-2,  as  4-2,  f,  561. 

4,  Prisms,  {a)  The  regular  six-sided  prism  i,  very  common,  either  short 
or  long  (f.  552c,  553a,  b,  554,  570).  (J)  Prism  i-2,  only  in  combination 
and  not  common,  (c)  Twelve-eided  prisma  »-}>  *-t* 
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673 


571 


570 


572 


5.  Basal^  plane  0,  as  in  552d,  553a,  c,  570,  far  less  frequent  as  a  termi- 
nation of  crystals  than  rhomboLedral  and  scalenohedral  planes. 

Angles  of  Bhohbohedbons. 

i?i8  a  face  of  the  fundamental  rhombohedron  \R;  R  the  particular  rhombohedron  below  in 
each  line ;  o  the  basal  plane : 


Term.  Edge,  o  ^R 

Bait 

Term  ] 

Edge.  OAR 

RAir 

i 

156**  2' 

166 

'  9' 

149**  14' 

-6 

63* 

'bV 

10^28' 

123'  9' 

y\ 

152  35 

161 

48 

153  85 

-1 

64  42 

102  42 

121  55 

f 

142  55 

158 

28 

156  65 

-4 

65 

50 

104  17 

120  20 

i 

134  67 

153 

45 

161  48 

-I 

C7 

26 

106  9 

118  28 

«P) 

116  62 

152 

48 

163  36 

-^ 

71 

18 

110  14 

114  28 

♦ 

129  40 

150 

35 

164  48 

-* 

73 

16 

112  5 

112  82 

\R 

106  5 

135 

23 

180 

-h"^ 

74 

9 

112  56 

111  41 

i 

82  66 

120 

5 

164  42 

-1 

76 

9 

116  16 

110  21 

i 

73  16 

112 

6 

156  42 

-2 

78 

51 

116  52 

107  45 

3 

69  24 

108  40 

153  7 

-¥ 

85 

26 

121  58 

102  39 

^4^ 

68  25 

107 

20 

161  67 

-V- 

86 

36 

122  49 

101  58 

4 

66  60 

104 

17 

148  50 

-1 

88 

18 

124  6 

100  2 

V 

65  6 

103 

24 

148  1 

-i 

90 

66 

J25  68 

98  30 

f 

64  42 

102 

42 

147  19 

-J 

95 

28 

129  2 

96  35 

6 

62  43 

99 

86 

144  12 

-i 

97 

10 

130  11 

94  48 

7 

62  1 

98 

14 

142  51 

-f 

99 

14 

131  35 

93  2 

9 

61  14 

96 

25 

141  3   • 

•4 

111 

IS 

189  12 

85  26 

13 

60  36 

94 

27 

139  4 

H^ 

116 

7 

141  43 

82  64 

16 

60  20 

93 

38 

138  15 

-1 

123 

10 

146  40 

77  67 

18 

60  19 

93 

13 

137  60i 

-i 

127 

39 

149  23 

76  14 

28 

60  8 

92 

4 

136  41 

-4 

134  57 

153  46 

70  62 

-14 

60  31 

94 

8 

138  46 

-i 

156 

2 

166  9 

58  38 

-11 

60  50 

96 

19 

129  18 

-i 

160  42 

168  50 

56  47 

-8 

61  33 

97 

13 

127  25 

-tV 

170  14 

174  22 

51  16 

Angles  of  SoALBNOHBDBOKa 


Long  E.  Short  E.  ^d.  E. 
154"  37'  145'*  56'  61°86' 
130  16     121  14    181  19 


i*  (£  677) 
i' 


48 


Long  E.  Short  B.  Mid.  E. 
159' 24'  138'  5'  64' 54' 
146  10  128  15   93  20 
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^mgK 

ii,& 

&1°6S' 

»".s. 

111  US 

y 

M      1 

f 

5^  40 

i» 

C8  B7 

»• 

69     & 

,;=. 

36  481 

10  JM 

H.8. 

74  26 

A* 

73  31) 

I^V.H. 

47     4 
71  18 

ll 

68     1 

l) 

85  33 

ll.  Hs 

09  6a 

1» 

Gl  G3 

ll 

60  IS 

ll 

69  17 

!• 

65  BO 

li 

61     7 

X» 

44  24 

iV 

»6  41 

1* 

84  28 

iV.Es. 

S3  6i 

iV 

83  41 

iV.Ei 

31  31 

!• 

80  10 

1' 

87  60 

1" 

as  2S 

1» 

25  47 

1" 

25  SO 

}V 

6S  59 

i* 

70     0 

p 

42  63 

aV,  Hg. 

44  30 

a* 

42  30 

V 

63     2 

S' 

62  64 

3V 

43  60 

il 

92  23 

4' 

52  29 

i' 

41   61 

Bhnrt  K  Uid.  E. 

1»  4a  104  43 

.30  87  67  41 

123  3S  SO  20 

I  09  10 

22  37  69  46 

13  68  13S  53 

20  U  71  6 

I  71  3G 

I  72  I 

lis  ISj  125  &Si 

02  OS  Hli  10 

21  94  1 

6  97  S7 

36  91  IS 

.01  66  103  53 

i  lllfl  31 

.01  57  108  7 

02  11  113  45 

ua  52  121  34 

i  183  58 


,07  4 


148  3 


.09  1  IJO  44 
t  \a2  30 
1  164  5 


IBtl  4 


11  3U  168  63 

13  21  IHU  30 

14  24  IBS  28 

14  50  167  Sa 

15  12  168  32 
95  27  lOJ  24 


91  3 


103  2 


100  65  145  28 

93  25i  146  4'2 

99  58  149  21 

91  12  137  48 

90  46  139  13 


loHt 

¥"? 

-b1 

-5i 
-»1.  Bli. 

-2i 
-2i 

-2' 

-aH 


-Jit 

-!!? 
-l*'  Dfl.fc 

Hit 

-»! 

-V'  Wt. 

-r 

-ll? 

-iS 

-li.  1',  iV, 


6»  44      125     4 
166  10       71   3<r      13S  3T 
71   19      139     3 
76  S4      13:1      1 
83  -H     I3T  Si 
8T   a;      130  4t 
KG      6      123  39    , 
88  18      127  39    ■ 
S3      9      I3S   1« 
!I6  3^      148   34 
ue  sa      149   SI 
1(>6  £6      163  24 
11£  30 
102  SI 
137   38 
18S      fl 

111  <e  - 


95  IS 

116  61 
SB  2 
99  2S 
lOa  36 
101   55 


-1" 


172  40       B4  45 


103   it 


111   54      103      4 


115     6      160      0 


124  56      100  47 
144  45        64      6 


155  S9  -i' 

The  long  B.,  aboTo,  is  edge  T  (f.  602) ;  atutrl  E.,  edgo  S ; 


AHOLES  of  PYBAHtDB. 


Pjram.  BaaaL 

128' 52'  Urao' 

125  304  132  38 
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Pjram.     BasoL  Fyram.     BasaL 

J^2    121°  59'    151°  60'         6-2    121°  13'    167°  64' 
^2    121  30i    149  22         8-2    120  42     163   0 

Twins  :  (1)  Composition-face  basal  (or  parallel  to  o),  as  f.  666  in  the  form 
f.  565,  f.  567  in  that  of  f.  553b,  f.  568  in  one  similar  to  f.  552a.  (2)  C- 
face  7?,  £  570,  the  vertical  axes  of  the  two  forms  nearly  at  right  angles 
(90°  46'),  since  o  A  ^=135°  23' ;  producing  complex  forms  when  higlily 
modified.  (3)  C.-face  -2^,  as  f.  569,  in  the  scalenohedron  1*,  f.  552a. 
(4)  C.-face  -\R  (f.  571),  the  vertical  axes  of  the  two  forms  inclined  to  one 
anotlier  127°  34' ;  composition  often  repeated,  producing  an  alternation  of 
thin  lamellae  ;  and  often  occurring  as  lamellae  intersecting  difierent  forms, 
or  cleavage  rhombohedrons  ;  common  in  the  grains  of  granular  limestone 
(Oscliotz,  ZS.  G.,  vii.  5).  (5)  C.-face  prismatic  plane  i-2.  (6)  C.-face 
plane  i  (f.  572). 

Also  fibrous,  both  coarse  and  fine ;  sometimes  lamellar ;  often  granular ; 
from  coai*se  to  impalpable,  and  compact  to  earthy.  Also  stalactitic,  tube- 
rose, nodular,  and  other  imitative  forms. 

IL=2-5-3-5;  some  earthy  kinds  (chalk,  etc.")  1.  G.=:2-508— 2*778 ; 
pure  crystals,  2'7213— 2*7234,  Beud. ;  fibrous,  lamellar,  and  stalactitic, 
2-70— 2-72,  but  when  pulverized,  2-729— 2*7233.  Lustre  vitreous— sub- 
vitreous — earthy.  Color  white  or  colorless ;  also  various  pale  shades  of 
gray,  red,  green,  blue,  violet,  yellow  ;  also  brown  and  black  when  impure. 
Streak  white  or  grayish.  Transparent — opaque.  Fracture  usually  con- 
clioidal,  but  obtained  with  difficulty  when  the  specimen  is  crystallized. 
Double  refraction  strong. 

The  following  are  some  of  the  irregular  forms  or  conations  in  the  crystallization  of  caldte : 
(1)  With  curved  surfaces.  The  rhombohedron  \Ry  top  part  of  f.  574,  and  the  hexagonal  prism 
f.  574A,  and  prism  of  f.  576.    (2)  Spirally 

grmip^  f.  573.  in  which  the  spires  consist  of  678 

fmall  crystals  of  the  form  in  f.  5520.  (3) 
Grouped  in  curving  columns:  one  case  is 
mentioned  by  Kenngott  in  which  the  column 
was  a  pile  of  rhomboliedrons  (form  in  f.  553b) 
in  a  single  series,  the  breadth  iV  in.  (4) 
Made  up  of  a  succession  of  unlike  forms :  in 
f.  576  a  prism  is  surmounted  by  the  form  in 
£  553b,  the  crystal,  after  forming  as  a  hexa-  Phenixville. 

gonal  prism  with  a  rounded  summit  through 

indistinct  scalenohedral  planes,  having  been  completed  by  a  form  wholly  different ;  in  f.  676  a 
prism  with  a  rhombohedral  termination  contains  inside  a  scalenohedron  (1*),  showing  that  it 
reached  nearly  its  actual  height  as  a  scalenohedron,  and,  moreover,  before  the  new  form  com- 
menced, the  scalenohedron  was  tipped  by  a  cube  of  fluorite ;  f.  579,  in  which  the  sunken  plane  o 
lias  arisen  from  additions  to  the  other  faces,  in  the  process  of  completion  of  the  crystal,  with 
none  to  o,  the  conditions  producing  that  modification  having  ceased.  (5)  Irregular  changes  in  ihe 
develojnnent  of  the  same  form:  in  f.  574,  the  form  called  nail-head  spar  has  the  unusual  accompani- 
ment of  the  shank  of  the  nail,  made  up  of  very  small  but  similar  rhombohedrons;  lateral  develop- 
ment having  been  prevented  for  a  while  (perhaps  by  an  accompanying  deposition  of  sediment), 
and  the  form  coiiBequently  elongating  upward  by  successive  additions  of  small  crystals,  but 
finally,  wlien  the  obstruction  is  no  longer  acting,  a  single  crystal  taking  a  broad  expansion  and 
topping  the  column  (6)  Symmetrical  arrangement  ofimpuriUes:  in  f.  577,  578,  showing  the  tops 
of  a  prism,  like  f.  552c,  the  impurities  being  crystals  of  pyrite. 

The  planes  in  the  tables  above,  with  the  calculated  angles,  when  not  otherwise  accredited,  are 
from  Zippe,  Kryst.  rhomb.  Kalkhaloides,  Denkschr.  Ak.  Wien,  ill  1854.  For  the  others,  Hg 
stands  for  Hessenberg,  Min.  Not,  iil,  iv.,  v.,  viL;  Wr.,  Wlmmer,  Jahresb.  1854  865;  Rh.,  v 
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n  Ep^da]  obserratioal) 

Efc  also  on  tho  crjstallogrHphy  of  cnlcite,  P.  Hochatcltor,  Denksehr   Ak.  WIen,  vL  80,  laH 

Figures  6J3,  B75,  (577,  678  are  from  a  paper  by  J,  L.  Smith,  in  Am.  J.  Sii.,  xx.  liSI,  the  Sgant 

drawD  by  the  author  j  and  f.  67i  ia  from  Prribram  erystalo  in  tlie  cabinet  of  Prof  Brush.     H^ 

SHI  is  from  QeaaeDbci^.    To  the  oDiinicrated  acalcnohedrona  add  (fr.  T.  Bath,  1.  c.)  J'V,  barfur 

T  =  1B7°  ry,  X=140°  40',  Z=lW  45'. 

Oomp.,  Tar. — Culcite  is  uarbooatQ  of  lime,  (jn  C  =  Carbonic  acrid  4i,  lime  G6  =  lori.     Jfognnd^ 

protoiyd  of  iron,  or  proloiyd  of  mangaaeso   TrequenllT, 

579  and  utronlifl,  barjtpa,  oiyd  of  ziac,  or  oiyd  oT  lend  fte» 

Bionally,  replacu  part  of  tlio  limo. 

The  variitiea  are  viMy  numBrDiia,  aad  diverae  in  appetr- 
uijce      Tli'-y  dtppmi  niiiiiiij-  on  Ihe  foUon-ing  points:    (H 

"'''' -k:-..:  ...    !■•.  ;-,   Btructiiml   conditioo, 

9  and  eartlij  luusiiic 
lot  on  friction,  duu  to 


i  (4) in 


oforiKiu- 


Impuritiea  and  tbeil 


The  folio ivi lip  arc  tlie  most  ci 
effects : 

Red  oiyd  of  iron  (Pel  products  different  shades  of  red, 

from  fiesh-red  or  paler  to  opaque  blood-red  and  brownisb- 

red,  according  to  the  proportions  present;  the  latter  Haa*- 

lloed,  and  <".!(,  poiwfar,  Haiidb.,  I:i04,  1817),  as  in  tiie  marUe 

'  '""■"■ yellowish  to  opaque  ochre-yelloB 


mann  nameB  Il<CJnal(ici)nilt (from  ii^., , 

ffo.«o  anJico  of  Italy.    The  hydrated  oiyd  {Fe' ft'  ,  .    ,       ^ 

rellowish-browij ;  the  deeper,  Sideroaiiite  of  llauamatin  (ib.,  1306].    Protozyd  of  iron,  o^  «f 
[bronie,  ailiealo  of  irou,  iuubo  shodee  of  green. 
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Carbonaceous  matters,  or  carbon,  give  a  clear  yellowish  tint  to  some  crystallized  calcite,  and 
rarious  dull  colors,  from  pale  drab  and  buff  through  gray  and  bluish-gray  to  deep  black,  to  com 
pact  oalcito  or  limestone ;  tlie  carbonaceous  matters  having  been  derived  from  the  animals  of  the 
shells,  corals,  etc.,  out  of  which  the  limestones  were  originally  made,  or  from  the  plants  of  the 
same  seas,  just  as  soils  and  mud  are  now  colored  from  the  same  cause  ;  and  when  these  carbo- 
naceous matters  are  allied  to  petroleum  or  bitumen,  the  rock  has  a  fetid  or  bituminous  odor  when 
struck  with  a  hammer.  The  fact  that  the  dark  colors  mentioned  are' due  to  carbonaceous  sub- 
stmws  and  not  to  metaUic  oxyds  is  proved  by  the  rocks  affording,  when  burnt,  white  quicklime. 
The  black  marbles  thus  colored  are  named  Anthraconile  (from  dvUpni^  coed)  by  v.  Moll  (Kphemer., 
ii.  305,  1806),  Lucullan  by  John  (Ch.  Unters.,  219),  and  LuaUlite  by  Jameson  (Min.,  ii.  180, 
1810);  they  include  the  Marmor  LucuUtum  Plin.  (xxxvi.  6).  The  N&ro  Antico  of  the  Italians 
belongs  here.  The  bituminous  or  fetid  limest<.mes  are  also  called  anthraconite  when  black ;  and 
also,  from  the  odor,  Swirie^tone  {ayn.  SUnkstone;  SUnkstein^  Sausiein^  Stinkkalk^  Germ.),  some  being 
light  gray  in  color. 

Dolomite,  or  carbonate  of  lime  and  magnesia,  often  constitutes  the  veins  and  shells  of  a  compact 
limestone,  as  shown  by  Hunt;  and  the  magnesia  found  by  analysts  in  such  rocks  may  be  gen- 
erally present  as  a  mixture  of  dolomite  with  calcite,  rather  than  as  a  chemical  substitution  of 
magnesia  for  lime.     (See  under  Dolomite.) 

Sand,  chlorite,  and  other  minerals  are  sometimes  taken  up  mechanically  by  crystallizing  calcite. 

Mica,  talc,  chlorite,  serpentine  are  often  disseminated  in  crystalline  limestones,  having  been 
formed  in  them  at  the  time  of  their  crystallization,  and  are  among  the  materials  which  produce 
the  cloudings  or  variegated  colors  of  such  limestones. 

The  varieties  that  have  been  named  are  as  follows : 

A.   Well  cryaiallized. 

1 .  Ordinary.  Crystals  and  crystallized  masses  afford  easily  cleavage  rhombohedrons ;  and  when 
transparent  they  are  what  is  called  Iceland  Spar^  and  also  Daubly-refraciing  Spar  (Doppel-spath 
Ger)/!.). 

The  crystals  vary  in  proportions  from  broad  tabular  to  moderately  slender  acicular,  and  take  a 
great  diversity  of  forms.  But  the  extreme  kinds  so  pass  into  one  another  through  those  that 
are  intermediate  that  no  satisfactory  classiflcatiou  is  possible.  Many  are  stout  or  short  in  shape 
because  normally  so.  But  other  forms  that  are  long  tapering  in  their  full  development  occur  short 
and  stout  because  abbreviated  by  an  abrupt  termination  in  a  broad  o,  or  an  obtuse  rhombohe- 
dron  (as  -h  or  Ii),  or  a  low  scalenohedron  (as  i'),  or  a  combination  of  these  forms ;  and  thus  the 
crystals  having  essentially  the  same  combinations  of  planes  vary  greatly  in  shape.  The  follow- 
ing groups  may  answer  some  purpose  in  the  arrangement  of  the  crystals  in  a  cabinet.  They 
are  here  characterized  by  stating  the  form  or  forms  that  are  dominant,  or  most  largely  developed; 
and  the  term  ahbnviaied  is  used  as  above  explained.  Intermediate  forms  may  be  assigned  to  the 
group  \vith  which  they  have  the  most  in  common.  (6)  o  group,  or  flat  tabular  (f.  553a);  the 
e<lges  of  the  tables  may  bo  made  of  prismatic  planes,  or  of  rhombohedral,  eta  (c)  Low  rhom- 
bohedral  or  nail-head,  -\R,  -^R,  etc.  (d)  R  group,  the  fundamental  rhombohedron  dominant 
(f.  5o0).  (e)  f /?,  or  cuboid  group.  (/)  2R  group,  {g)  2R  abbreviated,  (/t)  iR  group,  (t)  4R 
abbreviated-  (j)  Long  rhombohedron  group,  including  the  longer  rhombohedrons,  of  which  11, 
13,  -14,  are  rather  common  (f.  551).  {k)  Long  rhombohedrou  abbreviated,  producing  some- 
times forms  that  look  much  hke  3-  or  6-9ided  prisms  (f.  553D).  (/)  Low  scalenohedron  group, 
as  i\  j\  etc.  {m)  Ordinary  scalenohedron  or  dog-tooth  group,  that  of  1',  one  of  the  most  com- 
mon of  forms  (f.  552a,  55o-559).  («)  Same  abbreviated  (f.  561,  565).  (o)  Long  scalenohedron 
group,  or  that  of  1',  I*,  etc.  (p)  Same  abbreviated,  {q)  Prism-scalenohedron  group,  the  scalenohe- 
dral  planes  being  combined  with  an  oblong  prism  i  (f.  554).  (r)  Prismatic  group,  the  prism  »  being 
elongated  and  dominant ;  and  variously  terminated. 

Preunnertte  Esmark,  from  amygdaloid  in  Faroe,  is  calcite  in  cuboid  crystals  and  massive,  smalt- 
blue  to  violet  in  color,  brownish-yellow  by  transmitted  light,  subtransparont  to  translucent,  and 
chalcodonic  in  aspect. 

2.  Twiu'crystah.     Groups  a-/ corresponding  to  the  different  kinds  described  on  p.  676. 

3.  Crysta's  vrith  inkmal  impuriiies,  etc.  (a)  Having  interior  planes  or  other  evidence  of  changes 
in  the  progress  of  their  formation  (f.  575,  576,  579).  (b)  Containing  impurities  symmetrically 
arranged. 

4.  Spiral  or  curved  aggregations  of  crystals,  (a)  Spirally  arranged  crystals,  (b)  Bent  or 
curved  crystallizations. 

5.  Pseudoitwrphous  calcite,  Natrocalcite  includes  pseudomorphs  of  calcite  after  ceUstUe  firom 
3angerhausen,  named  under  the  mistaken  idea  that  the  material  contained  soda. 

G.  Rtichite  (Breith.,  B.  H.  Ztg.,  xiiv.  311)  is  a  pure  calcite  from  Alston-Moor  in  Cumberland, 
white  in  color,  wi^h  an  angle  of  105'  20',  according  to  Breithaupt's  measorements,  and  G.=2'666— 
2-677. 
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B.   VaritlUi,  ergttaMaai  ai  wdi  as  uiteryatalti»d,  based  on  Oir  praattx  iif  other  cartiauaia,  nwl^ 

7.  Dohmilic  ealdle.  Cantnimng  carboQHte  or  ning:ncEia  and  lime,  or  dolomiM — •  Taol  aacetUia 
Bbls  only  bjchemica]  mstbods,  uuleas  the  amfmnt  of  [t]iig;uesui lie  coDaiilerablc'TrheQ  It  ta  wpptmi 
Id  Diystals  to  the  angle  R  '\  E. 

S.  Fetrncaidle.    OoalsiniDg  carboaute  of  iroa,  dbiI  turning  brown  on  exposure. 

9.  XaRjianocaldie.  Contaiuing  carbonato  of  manganese,  and  boc-oming'  brown isb-bladk  on 
espoaure. 

10.  PlunUitaiicUe  JohosWu  (Ed.  PhiL  J.,  vi.  79,  ISaB),  while  to  yellowish  nud  roddiBh-bro«n, 
and  having  firt/if=l(JB°  5f,  Breiih.;  lOB"  6',  Dufr.;  lOi',  Kenng.  G.  =  3-JTa,  v.  Unuer;  2-7« 
—i1i9,  li^cl.    Contains  aome  carbonate  of  lead. 

U.  A(o([/p»  Breith.  (flandb.,  313,  1841).  Grnfiah- white,  and  oofiirring  ia  rliombobcdrona  !?: 
KAfl=]nfl'  8',  Breilh.  G.  =  2-819  — S'B'IO.  Contains  some  carbonate  of  buryttiB.  From  Cuiu- 
berland.  England. 

1-2.  SpartaiU  Breilh.  (B.  H,  Zl«.,  ivil  63,  1858).  While,  grayish- while,  becoming  browniih- 
blade  oa  exposure;  J?A  i(=l(W*57f,  Breith,:  G.=2-S0»— a-818.  Occurs  with  fninkliaite  lod 
tlnciCe  at  Sparta,  Steriing  Bill,  Hambnrg,  N.  J.,  and  contoina  some  carbonate  of  inaDgnneM!.  &bef- 
nrd  ]>ropodcd  the  name  caidmaiigiU  for  the  niiueral  from  Sterling  (anaL  0). 

IM,  Slroutianoealcile  Qenib  {Vtoa.  Ac  Sra.  Pliilad.,  ri.  114,  lS6li);  hi  opaque  nbilo  crystal!, 
OGCUiTing  in  globules  wiiich  bavo  a  eurface  coosisting  of  the  (erminations  oC  aciit^  rhonibobeqlroas. 
and  IL=3  G.  CoDlaiuB  somo  atroutia,  ajid  henoa  giTos  a  deulded  red  Hanie  before  the  hloip 
IMpe. 

1*,  Fonlainrlileau  limalonf  (LaiBOnoe,  >leni.  Ac.  Paris,  1176,  Chsux  carbonalee  quarltif^re  E, 
ISOl)^  cryitals  of  the  lomilnQg.  650<:,  A'om  Foutainebleau  and  Nemours,  FniDce,  which  contun  ■ 
large  nmnunt  of  sand,  Bomc  50  to  US  p.  c  aocordiug  to  Delesse,  with  Q.:^u-53 — 3'84,  ibe  latUr 
from  one  cojitaiuiDg  .^7  p.  c  oC  sand. 

16.  HinhpiU  Haughton  (PhiL  Mag.,  17.  xiii.  16,  1BG9)  is  a  grass-green  olenvable  colcite  boa 
Central  Indju,  con  taming  about  U  p.  c.  of  a  BQiceoua  nateria]  Uke  g^uconito  (q.  7.),  to  which  tl» 
Dolor  is  owing. 

0.   VtaieUa  hated  enJSrroiis  or  lamcSar  slrnckiTe. 

I.     Besemblei 
,     .  IB  with  adda. 

n.  Argentine  Kirwsa  (Mic,  i.  Hil,  iv.'i  :  Sdiie/erfpalh  Uofmenn,  Bergm.  J.,  1 88,  1789 ;  SbH 
Spar).  A  pearly  lamellar  caltAte,  tlie  lamelliG  more  or  Icsa  undulating ;  color  whitti,  grayish,  jit 
lowisli,  or  reddish. 

19.  Aphriie,  \a  ita  harder  and  more  spiirry  vuriety  (.^<^i>u"uj)itf/iFroiesl(ibeii),  is  s  foliated  wbila 
pearly  calcite,  near  argoutiue ;  in  its  aafler  kiuda  (ScJiauiiinrde  W.,  SiU'cri/  Clutik  Kirwan,  £wm 
de  Terrc  11.)  it  approaches  chalk,  though  lighter,  pearly  in  lustro,  silyeiy-white  or  yeUowish  ia 
oolor,  Eolt  aud  gn>aay  to  the  touch,  and  more  or  less  aealy  in  alructure. 

D.   GranuiaT  masaivt  to  cryplocryatalUae  ;  Liineslune,  ifarble.  Chalk, 

19.  Granular  hme/tlate  {Saecltareidal  limestone,  bo  named  because  hlie  loaf  sugar  in  fracture), 
The  leiture  vuries  from  quite  codrse  to  vary  flue  granular,  and  the  lutter  passes  by  imperoeptibia 
shades  into  eompaci  limosloue.  The  colors  are  various,  as  white,  yellow,  reddieli,  green,  aod 
usually  they  are  clouded  aud  give  a  handsome  eOect  when  the  material  is  polislied.  Wbeii  sndL 
limestoncg  are  ill  Tor  polishing,  or  for  architeotural  or  oruamcntvl  use,  tlicy  are  called  marila. 
(a)  Statuary  marble  ia  pure  white,  &ae  grained,  and  Qrm  la  texture.  The  Purinn  marble  &oid  the 
ialnnd  of  Paroa  (the  Lychnilea  of  the  ancieuts),  Peiiltlican  f>om  the  quarries  near  Athens,  Luti' 
marbles  of  the  coast  of  Tuscany,  and  the  Carrara,  of  MoJeim,  Italy,  are  amot^thc  lifat  of  ei^jiu' 
Bry  marbles.  ArciutBcliiral  marble  iuoludes  both  white  and  coioroi  {b)  Tiie  Cipobn  of  Italy  i.= 
white,  with  pnlegreenish  aluidings  tVom  green  talc;  it  docs  not  stand  the  weather  welL  (c)  Gialh 
antieo  of  Italy  is  ochre-yellow  to  ercain-yollow,  with  aonic  wliitiah  spots,  (d)  The  Siaina,  or 
BrofoliMo  lie  Sienna,  is  yellow,  veined  or  cloudud  with  blnish-rcd.  having  sometimes  a  tinge  of  pur- 
ple, (e)  The  Jtariddato  is  a  liglit  reilwith  yellowish-white  spots.  A  red  kind  from  Tireo  in  Scot- 
land has  dlQerent  shades  of  red.  as  roso-red,  Qesh-re<!.  reddish-white;  one  from  Tennessee  ii 
clouded  with  browiilsli-  and  purplis!:-rod.  (/}  The  Bardiglio  is  gray  with  crowded  dark  well-deSned 
cloudinir",  eonaisting  partly  of  serpt-ntiiie,  from  Corsica,  {-j)  Tari/iioi-'y-blae  marble,  from  the  quar- 
ries ofScmvczza  near  Carrara,  has  a  fine  gray irih-blue  color,  veined  with  whit*,  (h)  Verd-Aiiligne 
is  cktudcd  grctn,  Iho  color,  ow^ng  to  tlic  [jrcseuce  of  serpentine  {see  p.  -465),  ycllowiah-green  tc 
bluish-green. 

20.  Jiard  compact  UmesUiae.  Varies  from  nearly  pure  while,  through  grayish,  drab,  baf( 
yellowish,  and  reddish  sbados,  to  btuisli-gray,  daxk  browish-gray,  and  black,  and  scKoetimM 
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variously  veined.    The  colors  dull,  excepting  ochre-yellow  and  ochro-red  varieties.    Many  kinds 
make  Iwaulifiil  marble  wlieii  polished. 

(a)  Black,  (b)  yellow,  {c)  red,  and  ( rf) /<?^/rf  kinds  have  been  mentioned  (pp.  670,  G77). 

The  Parlor  (d ,  called  sometimes  E<?yptiau  mari)le,  is  of  black  color,  handsomely  veined  with 
yellow  dolomito,  and  coines  from  Porto-Venere,  near  Spezia;  the  rock  is  of  the  lower  Lias,  (e) 
Panno-dl-MarUi  (Death's  Robe)  of  Italy  is  black,  with  some  white  fossil  shells.  (/)  Marble  of 
Laiiguedoc  is  fluo  deep  rod  or  brownish-rod,  with  some  white  and  gray  due  to  fossils,  and  is  from 
St,  Beaume  in  Franco,  (g)  Griotle,  from  the  Dept.  of  Herault,  France,  has  a  reddish-brown  base, 
with  somewhat  regularly  arranged  spots  of  clear  red,  and  some  whitish  round  spots  duo  to  gonia 
tites.  (h)  Sa7'ejiC('lin  marble?,  from  the  Pyrenees,  is  deep  red  mixed  with  gray  and  yellow,  (i) 
Bird's-eye  marble  is  gray,  with  whitish  crystidline  points,  and  is  from  central  New  York  . 

(k)  Shelt-rnarb/e  includes  kinds  consisting  largely  of  fossil  shells :  (/)  Madreporic  marble,  those 
containing  corals  ;  (w)  Eucrinal,  those  containing  encrinal  (crinoidal)  remains.  (»)  Lumachelle  is  a 
dark  brown  sliell-marblo,  with  brilliant  flre-like  or  chatoyant  internal  reflections  proceeding  from 
the  shells,  and  from  Bleilx.'rg  in  Carinthia;  and  another  kind,  with  the  shells  yellow,  comes  from 
Afitraehan. 

(o)  Ruin-marble  is  a  kind  of  compact  calcareous  marl,  showing,  when  polished,  pictures  of 
fortifications,  temples,  etc.,  in  ruins,  due  to  infiltration  of  oxyd  of  iron :  from  Florence,  Italy. 

(p)  Lithographic  stone  is  a  very  even-grained  compact  limestone,  usually  of  buff  or  drab  color; 
as  that  of  Solenhofen. 

{q)  Breccia  marble  is  made  of  fragments  of  limestone  cemented  together,  and  is  often  very 
beautiful  when  the  fragments  are  of  difierent  colors,  or  are  imbedded  in  a  base  that  contrasts 
well.     The  colors  are  very  various. 

(r)  Pudding-stone  marble  consists  of  pebbles  or  rounded  stones  cemented.  It  is  often  called 
improi>erly  breccia  marble. 

(«)  Hydraulic  limestone  is  an  impure  limestone.  The  French  varieties  contain  2  or  3  p.  c.  of 
magnesia,  and  1 0  to  20  of  sihca  and  alumina  (or  clay).  The  varieties  in  the  United  States  contain 
20  to  40  p.  c.  of  magnesia,  and  1*2  to  30  p.  a  of  silica  and  alumina.  A  variety  worked  extensively 
at  Rondout,  N.  Y.,  aftbrded  Professor  Beck  (Min.  N.  Y.,  78)  Carbonic  acid  34*20,  lime  25*50, 
magnesia  1235,  silica  1 537,  alumina  9*13,  sesquioxydof  iron  2'25.  Oxyd  of  iron  is  rather  prejudicial 
to  it  than  otherwise.  Vicat  observes  that  in  the  best  French  there  are  20  to  30  p.  c.  of  clay,  and 
in  that  only  moderately  good  1 0  to  1  i  p.  c.  Au  impure  limestone  of  France,  which  needs  no  sand 
for  making  the  cement,  it  containing  calcite  54  p.  c.,  clay  31,  oxyd  of  iron  1 6=100,  is  called  plaster' 
cement  (Dufr.  Min.,  ii. ). 

21.  soft  compact  limestone,  (a)  Chalk  is  white,  grayish-white,  or  yellowish,  and  soft  enough  to 
leave  a  trace  on  a  board.  The  consolidation  into  a  rock  of  such  softness  may  be  owing  to  the 
fact  that  the  material  is  largely  the  hollow  shells  of  rhizopods. 

The  creta  of  the  Romans  (usually  translated  chalk)  was  mostly  a  white  clay,  true  chalk  being 
little  known  to  the  ancients.  The  kind  described  by  Pliny  as  the  most  inferior  kind  of  cretaceous 
earth,  and  as  used  for  marking  the  feet  of  slaves,  was  probably  true  chalk. 

{b)  Calcari^ous  marl  (Mergelkalk  Germ.)  is  a  soft  earthy  deposit,  often  hardly  at  all  consolidated, 
with  or  without  distinct  fragments  of  shells  ;  it  generally  contains  much  clay,  and  graduates  into 
a  calcareous  clay. 

22.  Concretionary  massive,  (a)  Oolite  (Rogenstein  Germ.)  is  a  granular  limestone,  but  its  grains 
are  minute  rounded  concretions,  looking  somewhat  like  the  roe  of  fish,  the  name  coming  from 
'ojoj',  egg.  It  occurs  among  all  the  geological  formations,  from  the  Lower  Silurian  to  the  most 
recent,  and  it  is  now  forming  about  the  coral  reefs  of  Florida.  (6)  Pisolite  (Erbsenstein  W.)  con- 
sists of  concretions  as  large  often  as  a  small  pea,  or  even  larger,  the  concretions  having  usually  a 
distinct  concentric  structure.  It  is  formed  in  large  masses  in  the  vicinity  of  the  Hot  Springs  al* 
Carlsbad  in  Bohemia. 

2:i.  Deposited  from  calcareous  springs,  streams,  or  in  caverns^  etc 

(a)  Staloi'Jifes  are  the  calcareous  cylinders  or  cones  that  hang  from  the  roofs  of  limestone 
caverns,  and  which  are  formed  from  the  waters  that  drip  through  the  roof;  these  waters  hold 
some  biciirbonate  of  lime  in  solution,  and  leave  carbonate  of  lime  to  form  the  stalactite  when. 
evaporation  takes  place.  Stalactites  vary  from  transparent  to  nearly  opaque;  from  a  granular. 
crystalline  structure  to  a  radiating  fibrous ;  from  a  white  color  and  colorless  to  yellowish-grny 
and  brown. 

{b)  Skilagmit^e  is  the  same  material  covering  the  floors  of  caverns,  it  being  made  from  the 
waters  thfit  drop  from  the  roofs,  or  from  sources  over  the  bottom  or  sides;  cones  of  it  sometimes 
rlie  froai  the  floor  to  meet  the  stalactites  above.  It  consists  of  layers ;  but  tlieso  are  very  irreg- 
ularly cnrred,  or  bent,  owing  to  the  knobs  and  conelets  that  are  made  over  the  floor;  and 
polished  specimens  generally  owe  much  of  their  beauty  to  the  agate-like  or  onyx-like  bandings. 

Stala<rmite  is  the  Alabodtrites  (alabaster-stone)  in  part  (if  not  wholly)  of  Theophrastu.%  i'liuy. 
and  other  ancient  writers;  that  is,  the  stone  of  which  ointment  vases,  of  a  certain  form  called 
liaUi.-'ytrs.  were  made.    (See  Gtphu^c,  p.  64<>.)    A  locality  near  Thebes,  now  well  known,,  was 
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lergelj  eiplorod  by  the  ondonts.  aad  tlio  niBloriii]  hiia  often  Iweii  liciiw  tseMud  Egyptian 
It  Kasnleo  fonntriy  calletl  tniyiouil  iwydiiUit;  llDraoe,  hi  Vue  3d  liook  of  his  Ode»,  speacs  m  m. 
oinlmeDt  vnse  of  onji.  Pliny  mentions  columns  of  '-oayi."  or  "alnbHUlrilos,"  tlutt  wer*  31fc 
in  hdxht,  and  mentious  DumaDCUB  as  aflbrdiug  s  kind  whiter  tlisD  that  of  Thobcs.  In  Om  uM 
it  u  oRea  □aw  called  Oritnlai  Jlahiuler;  and  gnmetliuee  also  dSraUar-ftoiia,  froui  the  oocuRsstt 
of  Che  DUkleriul  in  a  ravora  at  Gibraltar. 

_(e)  Cole-tinier.  TmveiHiK,  Calc  T-ifii.  Trflvcrtmo  {CatifiUo  di  7\voli)  is  of  OBseutially  Hie  *•«« 
origin  with  Blnla^iiitf,  bul  is  dietiuotively  u  deposit  from  spring  or  rivora,  cBpecinllj  vhercli 
large  deposits,  as  uloug  the  river  Anio,  ut  Tivoli.  ne^t  Rumo,  where  the  deposit  is  scores  of  IM 
in  IhicVnesB.  It  baa  s  very  cavemopa  and  irregularly  baodeci  atructuro.  owing  to  ite  mode  if 
foimation.  It  is  the  Lapii  JWurtiniii  o{  Vitruriua,  iL  a  7,  and  Pliny,  luvi  48,  etc.  ;  ihe  «orf 
(rowrtiHi  being  a  coiruption  of  Ulniriitit.  It  iodudcE  alao^  especially  uuder  the  aatae  of  tale  taft, 
cellular  deposilioDH  from  the  wot^rs  of  small  springs  or  Hourcea.  which  otleo  contra  fossil  kaiei 
IinigB,  moss,  ntitaorseed,  cUv  Thp  Osteocoiiiu  (BainvreUe,  Beinbruch)  Gesner  (p.  31,  l&OS),  "qui 
OBia  irncta  bilra  corpus  mimptus,"  as  was  Chonght  at  the  lime  losieocoUa  of  lat«r  auihors^  is,  m 
long  since  ahowo,  a  ceUaloc  calc  tufa,  coiiBisting  of  iccruBlJngs  of  IhigmentB  of  reeds  or  otfaK 
marah  plunts.     It  mcaiie  bonc-glae.     InoiUe,  Oallitzin,  is  aleo  calc^nter. 

{di  Agaric  minrrat;  Kock-milk  {ikrjmilcli,  Mmtmikh,  Germ.)  is  a  very  soft,  white  msteiH 
breaking  easily  in  the  Bcgcra,  depoaiti^d  eometimea  in  i^aTerus,  or  nboat  souro^a  holding  Unw  ii 
solution. 

(b)  Hodc-mmi  (Bcrg-vuhl  Germ.,  fhrina  jmilia  Bruokm,,  eta)  is  while  and  light,  like  cotton 
becoming  b  powder  ou  Ibo  elitthleat  pressure.  It  is  oo  efflorescence,  uud  is  commoa  near  Ptrii^ 
espociallj  at  Ihe  quarries  of  (funtcrre. 

Analyses:  1,  !,  titromeyer  (Gilb.  Add.,  ilv.  !25,  Untera.,  £2);  3,  Bohnabel  (Ramm.  3d  Su{fl, 
fl2)i  4,  Ahrend  (Hauam.  Min.,  1M2+);  B,  Stromayer  (L  a);  0,  Jcnrach  (Pogg.,  acri-  147)j  i 
Biohtar  (HamaL  Min.  Ch.,  20Hi;  8,  l^ler  (Am.  J.  Sd.,  II.  mix.  17<);  9,  Gibbs  (Raioia.  » 
SuppL,  S£|;  10,  II.  Monlieim  (ib.);  13,  T.  S.  Htrnt  (this  Min.,  1H54,  438);  !:<,  JohsBtau  (Et^nh. 
N.  J.  ScL,  vi.  Till;  14,  DelespeiRev.  Sdetlnd,  xiL  118);  15,  v.  Huuwr  (Bet.  Ak.  Wien,  liL  Tol)}. 
IS,  KJoppel  (J.  pr.  tSi ,  Ivil  3'J4): 

C         fe        Mn  2n  Mg      Oa 

i  5B-15  =  lf>0  Strom. 

1  5398,  fl  0  lU  =  lQa  StiM*. 

0)3  fiaSO,  It  l-O7  =  lVO-02B. 

U-50  OIB  53-79=100-68  Ahrenti 

210  5a'0i>=99-3rt  Strom. 

6'83  0-3S  0-53  4S-7B,  ft  0-33Tr^98-SS  J, 
1-21  ■17-92  =  Hiij-aO  Richter. 

3-79 43-tl5=9«-4S  Tyler. 

I'Bi     001      40T  0*85  B0-76  =  IOO  GibbB. 

I'iS     B-78      I'Ofi      &0-lU  =  100-a2rMonheini. 

;-ip5     6-11        0-42  0-05      60-26,  Si  0-18=99-01  U, 


1.  Iceland,  It- 

S,  Andnaeberg 

■l  BnloQ,  Waetpbnlin 

4.  Bolleagrundc,  31A, 

■l  BohwBizenberj;,  Schiiffersp. 

8.  Sparta,       SpnH-n'c 


G=:J-815      42-ui 


■I.  berg 


12.  Loc?, /brufo/ciVe  9.'l-90    *■«*  1-59     =10013  Uuut     G.  =  2'71B, 

13.  Waalockhead,  PlumlKKolc.  [U2-2] 7-8=100  Johnston. 

14.  Lcaiibills,  "  97«1     •2-S4=999S  Delease. 

1ft.  "  "  9'J-43     7-74=10irn  Hauer.   G.  =  2-772. 

16.   Carrara  Marble  9S-iS5   0900   — ,  Si  0  008,  Fe.  JUn,   Si  0- 

P  and  loss  U'O'J 


■03:(, 


3  KteppeL 


A'atrocolcile  AtfoTiled  Mnrcliand  (J.  pr.  CIl,  ilvi.  95)  Ca  C  94'37.  Xl,  Fo  11 5,  Ca  S  2-0-2,  H  IS*, 
ganguo  1-10  =  99-98.  loiiine  has  Ijcen  found  in  certain  foseiliforous  limestones,  as  at  Gouzon,  by 
Lembort  (J.  d.  Phorm.,  III.  lii.  240). 

Pyr.,  ate. — In  the  dosed  tnbo  aomctiraes  dwropitates,  and,  if  containing  metallic  oxyds.  nmy 
dlangc  its  color.  B.B.  infusible,  but  l>ecomea  caustic,  glows',  and  ce.lora  the  flame  rtd ;  after 
ignition  the  asi^j  reacta  alkaline ;  moiptened  witli  muriatic  ncid  imparts  the  clmracteristic  lime 
color  to  the  llamc.  In  borax  diBwlres  with  eirervc8<^ice,  null  if  Baluralcd  yields  on  cooling  an 
opoiiue,  milk-while,  crystalline  bead.  Varieties  containing  metiillic  oiyda  color  the  borax  and  salt 
of  phosphorus  beads  accordingly.  With  soda  on  platinum  foil  l'uso>^  to  a  dear  masi ;  on  charcoal 
it  at  first  fuse.^  hut  later  the  soda  U  absorbed  by  the  coal,  leaving  an  infusible  and  strongly 
luminous  residue  of  lime.  In  the  siilld  mass  ellbrvescca  when  moistened  vt-itli  luuriatic  add,  and 
fiagmeuts  dissolve  with  brisk  etrervesccnce  even  in  cold  acid. 

Obs.— Andreasbei^  in  the  Harz  is  one  of  the  best  European  localities  of  crTst^Uaed  oaJ^taj 
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there  are  other  localities  in  the  Tyrol,  Styria,  Cariathia,  Hungary,  Saxony,  Hesse  Darmstadt  (at 
Auerbach),  Ilesso  Ca^48cl,  Norway,  Franco,  and  in  England  in  Derbyshire,  Cumberland,  Cornwall, 
Scotland ;  in  Iceland.  In  Iceland  a  single  rhombohedron  (R)  over  C  yds.  long  and  3  high  has  been 
observed. 

in  the  U.  States,  in  X,  York,  in  St.  Lawrence  and  Jefferson  Cos.,  especLilly  at  the  Rossie  lead  mine ; 
crystals  highly  modified  (f.  560,  561),  and  often  transparent  even  when  large  ;  one  nearly  trans- 
parent, in  the  cabinet  of  Yale  College,  weigliing  1 65  pounds  ;  often  covered  in  part  by  crystals 
of  galenite;  at  the  Natural  Dam,  2  m.  from  Gouverneur,  in  the  same  vicinity,  good  crystals ;  also  at 
the  Wilson  vein  in  Gouverneur.  and  the  Jepsm  vein  in  Rossie ;  at  the  Parish  ore  bed  in  Gouver- 
nenr,  fine  geodes,  in  specular  iron  ;  in  Jefferson  Co.,  near  Oxbow,  on  the  land  of  Mr.  Benton,  from 
a  decomposing  limestone,  largo  crystals  sometimes  as  clear  as  Iceland  spar ;  rose  and  purple 
varieties  very  beautiful ;  some  large  crystals  of  a  hundred  lbs.  and  upward ;  4.  m.  S.  of  Oxbow, 
in  Antwerp,  a  vein  of  calcite  and  lead,  which  affords  beautiful  cleavage  masses  of  white,  purple, 
and  brownish  shades ;  also  interesting  crystals ;  in  Essex  Co.,  town  of  Moriah,  on  Mill  Brook,  near 
Port  Henry,  crystals  of  calcite  in  white  limestone;  dog-tooth  spar  (f  552a,  1''  and  also  1',  -2),  in 
Niagara  Co.,  near  Lockport,  with  pearl  spar,  celestite,  seleuite,  and  anhydrite ;  in  Onondaga  Co., 
near  Camillus,  along  the  railroad;  good  crystals  in  Herkimer  Co.,  1  m.  S.  of  Little  Falls,  in  the 
bed  of  a  small  stream ;  in  Lewis  Co.,  at  Leyden  and  Lowville,  and  at  the  Martinsburg  lead  mine; 
on  the  western  bank  of  Dry  Sugar  River,  near  Boonville,  Oneida  Co.  (f.  552c) ;  at  Anthony's 
Nose  on  the  Hudson,  formerly  groups  of  large  tabular  crystals  (f.  553a);  at  Watcrtown,  Agaric 
mineral,  covering  the  sides  of  a  cave;  at  Schoharie,  fine  stalactites  in  many  caverns,  of  which 
Ball's  cave  is  the  most  famous ;  at  Camillus  and  Schoharie  (near  the  barite  locality),  fibrous^  in 
considerable  abundance,  and  at  De  Long's  Mill,  St  Lawrence  Co.,  of  a  fine  satin  lustre.  In  Maine, 
at  Thomaston,  lenticular  and  prismatic  crystals,  common.  In  N,  Ifamp.,  at  the  iron  mines,  Fran- 
conia,  argentine.  In  Mass.,  at  Williamsburg  and  Southampton,  argentine.  In  Conn.,  at  the  lead 
mine,  Middletown,  in  crystals  (i-2,  -.},  /,  short  or  long,  and  1',  H).  In  K  Jersey,  at  Bergen,  fine 
crystallizations  of  yellow  calcite,  with  datolite,  etc.,  iji  trap  (f  552b)  ;  at  Franklin,  a  pink  variety, 
and  good  cleavage  specimens.  In  Fenn.j  in  York  Co.,  Iceland  spar.  In  Virginia^  at  the  celebrated 
Wier's  cave,  stalactites  of  great  beauty;  also  in  the  large  caves  of  Kentucky.  At  the  Lake  Supe- 
rior copper  mines,  splendid  crystals  often  containing  scales  of  native  copper. 

At  Warsaw,  Illinois,  in  great  variety  of  form,  lining  geodes  and  implanted  on  quartz  crystals ; 
at  Quincy,  IlL 

In  Nova  Scotia,  at  Partridge  I.,  a  wine-colored  calcite,  and  other  interesting  varieties. 

Corals,  of  which  large  reefs  are  formed  in  tropical  regions,  consist  mainly  of  carbonate  of  lime, 
B.  Sihiman,  Jr.,  obUuned  for  a  recent  species  of  Madrepora  (Dana's  Report  on  Zoophytes,  and 
also  Am.  J.  Sci.,  II.  i.  189)  Carbonate  of  Ume  94*807,  phosphates,  fluorids,  etc,  0*745,  organic  mat- 
ter 4-44«.  And  the  deposit  of  phosphates  and  fiuorids  afforded  the  percentage — Si  12*5,  Ca  7*5, 
Mg  4-2,  Mg  F  26*62,  Ca  F  26*34,  Aig  P  8*00,  *1  and  Fe  14*84,     Other  analyses  gave  similar  results. 

The  material  of  the  common  marbles  is  either  granular  or  compact  limestone.  These  rocks 
when  burnt  form  quicklime.* 

Alt. — Caloite  occurs  under  the  forms  of  dolomite,  calamine,  spathic  iron,  malachite,  azurite, 
gypsum,  siuithsonite,  barite,  fluorite,  limonite,  giithite,  red  iron  ore,  minium,  meerschaum,  chlo- 
rite, quartz,  chalcedony,  ganiet,  feldspar,  mica,  pyrolusite,  hausmannite,  manganite,  marcasite, 
galonito,  blende,  native  copper.  The  change  to  dolomite,  as  Bischof  explains,  may  take  place 
ih rough  bicarbonate  of  magnesia  in  solution ;  to  spathic  iron  (i'e  C)  through  sulphate  of  iron  in 
solution,  forming  sulphate  of  lime  and  carbonate  of  iron ;  or  by  carbonated  waters  containing 
bicarbonate  of  iron,  which  slowly  dissolve  calcite,  while  the  carbonate  of  iron  t^ikes  its  place, 
forming  u  pscudomorph  by  substitution ;  to  smiihsoniie  (2uC)  through  sulphate  of  zinc  in  solu- 
tion; to  calamine  (2n'Si-|-l^  H)  probably  by  a  change  first  to  2nC  and  then  to  the  silicate, 
through  alkaline  silicates  in  solution;  to  WMz/ocAife  tli  rough  a  solution  of  sulphate  of  copper,  which 
forms  carbonate  of  copper  and  sulphate  of  lime ;  to  gypsum  or  anhydrite  through  the  action  of 
sulphuric  acid,  which  acid  is  produced  by  the  oxydation  of  sulphuretted  hydrogen  or  otherwise, 
thus  forming  sulphate  of  lime;  to  quartz  by  waters  containing  alkaline  silicates,  which  afford  free 
silica ;  to  Jiuorite^  limonite,  and  other  species,  by  the  removal  of  the  Ca  0  by  waters  which  hold 
carbonic  acid  or  alkaline  silicates,  and  at  the  same  time  contain  the  ingredients  forming  the  replacing 
mineral     Limonite  or  red  iron  ore  might  result  from  the  decomposition  of  pyrite  in  the  vicinity. 

Hollow  scalenohedrons  from  the  province  of  Amsberg  were  found  by  Noggerath  (Verh.  nat. 
Yer.  Bonn,  1863, 137)  to  consist  of  an  exterior  coating  of  azurite,  and  an  interior  layer  of  malachite. 

716.  DOIjOMITE.    Pierres  calcaires  tr^s-peu  effervescentes  avecles  acides  D.  Dolomieu,  J.  de 
Phys.,  xxxix.  1,  1791.     Dolomie  Saussure,  Voy.  Alpes,  §  1929,  1796.     Dolomite  Kirwan,  Min., 

*  For  various  analyses  of  limestones,  see  Rammelsbei^s  Handw,  der  Min.,  and  Supplemental 
Kenngott's  Cebers.  for  1844-1862 ;  the  Jahresbericbt  of  Berzoliua,  and  its  continuation. 
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I,  111,  IT94.  BUtercpath,  RhomljoidslEpftLh,  EoblDnsauertEr  Ealki^rdc,  BiltprssUenle  (iHiF 
■IwL),  Slapr..  SoJirift.  Nat  ¥r.  Berl.,  v.  SI,  1791,  Beitr.,  L  300,  ny5;  also  Bsilr,  iiL  ^91.  h 
tm,  liC,  V.  103,  vi.  3'2.1.  Spsth  mugoi-'Bieu  Delamelh.,  Se'iagr^  L  iOT.  179i.  UiraiU  Slapi^ 
Iteltr.,  lil.  333.  1802  (discoT.  at  Miemo  by  D.  Thonison  in  ITill,  mul  tent  tiy  liiin  to  KL  labelled 
Mairfl*"!""  spar).  BauteoBpath  pt,  Wem^  I80O,  Ludwig's  Werner,  i.  61,  154,  lao3.  Cluiia 
curbuiintri  magribsir^re  pt,  C.  i^.  alumimltre  (&.  8au«8UTe'e  mini,),  R,  Tr..  IttOl.  Bitlerkalk  pt. 
Ilanim.,  Handb.,  eeo,  1S13;  Fcrlepath  pt,,  Baufakalk,  ICalkliiJkEpsth.  Gtrm.  Pearl  Spar  pi, 
Utowh  Spar  pt,  Bhomb  Spur  pt,  UngnoBiac  Uoieatcae.     Spuch  perl^  ^■ 

ConitoB,  PIbtkoIlt,  Rtttiiui,  Mid.,  nH6.  Conito  Sohianachrr,  VeraeidaiisB,  etc.,  a<\  !801. 
EoniC  Oenn.  Gurhoflan  EarsL,  Uag.  Nat  Fr.  BcrL,  i.  1,  357,  1807,  and  TabeU.,  5(1,  IBO^ 
Tharandit  Freit^btn,  Gooen.  Arbeit,  v.  212,  1820.    Broasit  Bind,  ZS.  f.  Pharau,  34,  1,*^, 

Rhoraboliedral.     R  A  iP^-lOe"  15',  O  A  _ff=136°  8J'.  a=0-8322.     OU 

served  planes  :  (?,  ^2,  R,  4,  -2,  -J,  1',  1'  (hemihedral). 

^^^  OA(-2=90°,  0  a  4=104=  35',  (?  a  2=117°  20'    CAi 

^'--'lo     ^>v       =154"  20',  i  A  4=135°  57',  2  A  2=7»''  36'.     ^  A  7^ 

^ l5*??'''Vl      ^'"'i^  between  lOf!"  10'  and  lOG"  20',     An  increase  of 

'V .^--^ IJ      100°  0.  diminishes  the  angle  4'.     Cleavage  :  .^perJecf, 

N^jtj, .— -^     Faces  li  often  cnrved,  and  secondary  plunes   usually 

with  horizontal  striiB.  Twins:  similar  to  f.  572,  page 
673.  Also  in  imitative  sbapee;  also  amorphous,  granular,  coarse  or  tine, 
iind  grains  often  sliglitly  uolLcrent, 

II.=3-5~4,  G,=2-S— 2'!>,  true  dolomite.  Lustre  vitreons,  inclining  to 
pearly  in  some  varieties.  Color  white,  reddish,  or  greenish- while ;  kIm 
rose-red,  green,  brown,  gray,  and  black.  Snbtranspai'cnt  to  transIuceuL 
Brittle. 

Oomp.,VBr,— Normal  or  trne  dolomito  ImethefbrmtilB  Oa  0  +  3flgO=C<irbcinBto  oriimo  54*^ 
carbonate  of  magncaia  JG'iiG.  Some  kigda  lududed  under  tlie  name  bare  the  two  carbonates  In 
otiicr  proportiona ;  but  tbia  mfly  arise  from  their  bolnn  miiturea  of  dolomite  with  calcitc  or  rose- 
neaite.  Pmtoijd  of  iron  leplacps  part  of  the  mn^niosia  in  aouiu  dolomite;  bo  also  protnxjd  air 
maTigBCGBO ;  and  more  rarelj  oiyd  of  cobalt  or  ziuu. 

The  Tarii'Liea  btd  Cho  foUowini; : 

(1)  Cryslaliiltd.     Fcart  epar  tnclades  rhombobedral  crTatallizations  with  curved  faoos. 

(2)  Columnar  or  flbrous. 

Miemile,  froai  Uitcao  Tuscany  m  cither  in  crjatalB,  loluniaor,  or  granular,  aud  pule  asporagu*- 
green  in  color 

(HJ  (rrantilar  or  saccharoid,  conntitiilea  inanj  of  the  k  nda  of  trhite  Blatnnrr  marble,  and  white 

and  colored  an.b  u.  I  rul     a    I  -it            of  wl  ch  bavo  been  meutioned  under  caleile. 

(1)   CO    pact  r  Mfldj  of  the  limeslone  atrnta  of  the  plobe  are 

here  included,  n  ■•  1  I  uder  calcile. 

(a)  Co  par  uni  sublranEliiooEt,  wilh  a  conehoido!  frse- 


(B)  fhriferous    L    un  jia 
it  graduates  into  anker  te  (,q  v 
sure  through  tie  oijdation  (I 
iron,  haa  been  called  Broea  te  (c 
cryatulliud   an  I  contains  4  p  i 

(7)  Manganiferoua.     Colorieaa  to  flesh-red. 
(anaf,!l,  by  Ott), 

(8)  O^mitiferotta.    Colored  reddiah  (anal.  2:i);  Q.=a-921,  Gibbs. 

(9)  The  varietiea  based  on  variation*  in  the  proportiona  of  tliu  carbonatea  ni 
(a)  Normal  dotumHe,  ratio  of  Oa  C  to  Sig  C;  =  l  :  1  (anaL  l-'i-l);  (6)  ratio  U  _ 
25-30);  (c)  ratio=2  :  1  (anal.  31-33),  includes  fpirhojian  OX  gvrhojile;  {d)  ratio  3  :  I  lanal'si)- 
(e)ratio=5:  l(anaL35|;  (/)  ratio  1  :  3  (anal -^11,  37),  or  WNite  The  List  (/)  mdy  bo  dolomitio 
magueaite  ;  and  the  othera,  from  b  to  e,  dolomitic  c.tlcile,  or  calcite  +  dolomite.  The  manner  in 
which  dolomite  is  often  mixed  witli  caldte,  forming  iu  veins  and  its  rosail  shells  (see  bolow),  sben 
tbat  this  la  not  improbable. 


ja  (  Dt  El  nrbonaleof  iron,  and  as  the  propnrtiou  iucroasea 
II  c  eol  T  la  white  to  brown,  and  becomes  brownish  on  expo- 
the  iron  A  columnar  kind,  contjiiniug  10  p.  c  of  carbonnM  of 
lal  11)  Q  =  91j  7  laTaudile,  froai  Tharand,  near  Dresden,  a 
of  to 

06'  23'  (anal.  20,  by  Ettling);    iw,'  16' 


c  the  following : 
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Analyses:  Ratio  1:1.  1,  Suckow  (J.  pr.  Ch.,  viiL  408);  2,  Lavizzari  (Jahrb.  Min.  1845,  302, 
1846,  580);  3,  Abich  (G.  Boob.,  p.  iv.);  4,  J.  Roth  (J.pr.  Ch.,  Iviii.  82);  5,  Waltcrshausen  (Pogg., 
xciv.  115);  6,  Ilirzel  (ZS.  Pharm.,  1«50,  24);  7,  Rammelsberg  (2d  Suppl,  25);  8,  GDbel  (Fogg., 
XX.  536);  9,  Scheercr  (Pogg.,  Ixv.  28:i);  10,  Laugier  (Mem.  Mus.  d'Uist.  Nat,  xix.  142);  11, 
Rammelsborg  (Min.  Ch.,  2i:i);  12,  Alsop  (Ann.  Lye.  N.  Y.,  viii.  1.'4).  Containing  over  3/).  c.  of 
carbonate  of  iron.  13,  Meitzcudorflf  (ib.,  213);  14,  Kiihn  (Ann.  Ch.  rhunn.,  lix.  3G3);  15,  Pelle 
tier  (Ann.  Ch.  Phys.,  xiv.  11)2);  16,  T.  S.  Hunt  (this  Min.,  1854,  442);  17,  (rriram  (Jahrb.  G 
Reichs.,  vi.  98);  18,  Fiedler  (ib.);  19,  Roth  (J.  pr.  Ch.,  Iviii.  82);  2(>,  Hirzel  (L  c.).  Containing 
manganese^  zinc,  or  cobaU,  21,  Ettling  (Anu.  Ch.  Pluirm.,  xcix.  2o4);  22,  Gtt  (Haid.  Ber.,  ii.  403); 
23,  Mouheim  (Verb.  nat.  Ver.  Bonn,  v.  41);  24,  W.  Gibbs  (Pogg.,  IxxL  504). 

Riitio  3  :  2,  2  :  1,  3  :  1,  5  :  1,  1  :  3.  25,  Bedt  (Min.  N.  Y.,  264);  26,  Rammelsberg  (Handw^ 
i.  95);  27,  Klaproth  (Beitr.,  i.  3<)0,  and  iiu  297);  28,  Wackenroder  (Schw.  J.,  Ixv.  41);  29,  Abich 
(L  c);  30,  Kiiliu  (1.  a);  31-3:^,  Klaproth  (Beitr.,  iv.,  v.,  vi.) ;  34,  86,  Kiihu  (L  c);  86,  John 
(Schw.  J.,  V.  (vL  ?)  13) ;  37,  Hirzel  Q.  c) : 


Ratio  1 

:  1. 

6a  C 

%o 

]^eC 

ilnC 

1.  Jena,  cryst^  unooL 

65-2- 

44-7 

=99-9  Suckow. 

2.  St  (jothard!,  crysU^  gyh.' 

•w,  55'77 

43-59 

— =99-36  Lavizzari. 

3.  V.  di  Sambuco,  gran. 

56-57 

43-43 

=100  Abich. 

4,  Monto  Somma 

b1'l6 

42-75 

— — 

-100  Roth.     G.-2-72. 

5.  Binnen,  gran. 

65-06 

44-55 

— =99-61  Waltersh.    G.=2-845. 

6.  Tinz,  near  Gera 

6402 

45-28 

0-79 

=  100-09  HirzoL 

7.  Ilfeld,  BauJikalk 

65-62 

42-40 

0-56 

=98-58  Rammelsberg. 

8.  Scheidama,    gran. 

6501 

42-67 

1-54 

=99-22  GobeL 

9.  Gulbrandsdal,  ♦* 

66-88 

40-47 

2-81 

—99*16  Scheerer. 

10.  Spezzia,            " 

65-36 

41-30 

2-00 

— =98-66  Laugier. 

11.  Miemo,  Miemite 

6791 

38-97 

1-74 

0-57=99-19  Rammelsberg. 

12.  Westchester  Co.,  N.  Y. 

64-91 

43-63 

1-23 

,  insoL  l-30=l(K)-07  Alaop. 

13.  Zillerthal,  cry  si. 

56-66 

38-60 

8-30 

1-70=100*26  Moitzendorff. 

14.  Tharand,  Tnarandiie 

54-76 

4-2- 10 

4-19 

=101-05  Kiihn. 

15.  Traversella 

61-00 

44-32 

4-68 

— =100  PeUetier.    G.=2-629. 

16.  Koxbury,  Vt,  mamve 

63-90 

4404 

3-05 

=100-99  Hunt     G.=2-856. 

17.  Wermsdorf 

63-26 

38-84 

6-33 

,  tl  1-01=98-43  Grimm. 

18.  Lettouitz 

54-21 

39-55 

6-13 

— =99-89  Fiedler. 

]  9.  La  Valenciana,  Mox. 

63-18 

34-35 

10-46        fl  1-22,  f'e  0-22=99-48  Both. 

20.  Traversella,  Brosiie 

62-71 

33-46 

1113 

2-84=10014  HirzeL 

Ratio  1 

:  1,  containing  manganese^  zinc,  or  cobalt. 

21.  Freihergj  flesh<-ed 

63-20 

4015 

2-14 

6-23=100-71  Ettling.     G.=2-830. 

22.  Kapnik,  uncoL 

52-46 

41-16 

109 

6-41-100-12  Ott     G.--i-89. 

23.  Altenberg,  zincif. 

64-31 

43-26 

0-99 

0-56,  Zn  C  1-38=100-50  Monlielm. 

24.  Przibram,  cobaltif. 

66-77 

35-70 

2-03 

— ,  OoC  7-42=2-03  Gibbs. 

Ratio  3  :  2 

=OaC 

64-1,  Jig  C  35-9. 

25.  Lockport,  Pearl  spa^ 

69-00 

89-60 

1-50 

=100  Beck. 

26.  Kolosoruk,  cryst. 

61-00 

36-53 

2-73 

— =100-26  Rammelsberg. 

27.  Glucksbrunn,  yi6. 

6000 

36  60 

4-00 

=100  50  Klaproth. 

28.  Liebenstein 

63-88 

83-24 

0-91 

007=98-10  Wackenroder. 

29.  Sorrento,  Italy 

65-21 

84-79 

• 

=100  Abich. 

30.  Bohemia 

61-30 

3220 

6-27 

-99-77  Kiihn. 

1 

J 

Ratio  2  :  1 

=Ca  C  70-4,  ] 

kg  C  29-6. 

31.  Gurhof,  Gurhofian 

70-50 

29-60 

.— . 

—  lOOOaprotlu 

32.  Hall,     crysL 

68-0 

26-5 

1-0 

1  A  2-0,  clay  2-0=98-60  Klapro 

33.  Taberg,   " 

730 

260 

,  Pe  2-25=  100-25  Klaproth. 

Ratio  3  :  : 

L  to6 

:L 

34.  Bohemia 

77-63 

18-77 

8-67 

=100-07  Kiihn. 

85.  Kolosornk,  crysL 

85-84 

10-39 

6*53 

-101-76  Kuhn. 

9M  OXYGEN    COMTOrUDB. 

Ratio  1  :  3. 

CttO    MgC    PoC 
3a.  Melasmor,  Gmiit  28-0      67-4     3'/i=as-£ 

37.        "  "  27'S3     67-Bl     e-O5  =  100  66  HirwL 

Tlio  l)Uowing  am  atuHjMi  it  acme  iincrrstnlline  stratitled  limeBtonea.  1,  Utton.  of  Lcnnf 
UDcneaivi  limcatODe,  Cnlcirproux  age  (Sivullow's  Q.  Rep.  MieaouH,  1S63J;  S-5,  J.  D,  Wtiitnej, 
of  Trenton,  GoIeqr,  and  Niagara  llniGatoQeii  (Bop.  0.  Iowa,  1N5B): 

CaC  iieO  teO 

1.  "WorBaw,  Mo^  L.  iTagn.     4701  S8-8«  — ^,  Xl,  Pe  0-52,  Si  ]a-S7=89-66  Litton. 

3.  New  Gulfnu,       "               a2-il  4:i-13  1-TS,  iusol  3  75,  Sa,  ft,  etc.  0-«7  =  lOO  Wbitnej. 

a.  ClnjUiuCo.,  roiva,3Ven/.i.  44-BO  !H-a3  1-69,  ineoL  18-36  =  BBIB  TTlutney. 

i.        "           "          CaLL.     63-(H  4a-2&  0  Bll,  inaoL  443,  Kn,  ft  0  036=100  "Wtitney. 

&.  JacksonCo.,  Ioira,A'in7.L.G2'ia  42-84  Ir.,  isEoL  S'SH,  £l,Fs0'63,  No,  ft,C  0-35=99118  W, 

Tery  nionj  of  the  luDeston?  Btrnta  of  the  globo  are  thus  parUf  or  nhollT'  dolomitic!,  thoi^tb 
nBually  not  us  pure  as  in  tlio  above  analyges,  T.  S  Uunt  aays  that  dolomilts  make  up  tbi>  cbief 
part  of  the  OaldiforouB,  fflinton,  Trenton,  Guelpli,  HlBgnra.  and  ODondaga  limeBtones  of  Conada 
(LoKoa'B  Bap.,  I8<>:i,  Ufi)._  la  18fi7  iLognn's  Rc^.,  1667,  200)  ba  nanouncsd  tbat  Llio  veine  and 
sheila  of  Bome  ordinurf  limitstoneB  were  mngncaiun.  In  tbe  PoHor  marble  (p.  G7S)  the  bodr  of 
the  rock  contains  0QI7  I'O  p.  e.  of  carbonate  of  msgneeia,  and  the  veins  3B'S  p.  o.  A  limettone 
Irom  Ihidawel).  Oanuda.  cautninB  li'aC  93-5,  Xf|;C  IS,  sand  6-2;  uid  tlia  fossils  are  of  Bimilar 
oompositioa;  but  a  Tellowish  uaterial  eorelopio);  tho  fbsBils  nnd  filling  v«inB  oonsiita  of  CaC 
Sij'60,  MgO  ll'7S,  Feii  3'23,  with  2n'72  ijkBo!uble=93-al.  ThlB  being  a  miitura  of  dolomite 
and  cdcite,  the  latter  wua  remorod  by  acetic  acid,  imd  tbe  reaidue,  52  p.  c,  then  affoKlfrd  C'a  C 
6115,  iigU  3&-7H,  teC  1^*52  =  101'.  In  the  Trenton  limeatonc  of  Ottnwa,  the  fossil  oorals, 
tlheJla,  and  cruatacoaos  are  changed  to  wbitiali  dolomite ;  and  a  l^agment  of  an  Ortiiooctaa  gava 
OaC  Ml-00,  MgOsTBO,  f'eC  S-ffl  =  9H-Ta. 

Pyr^  eto. — B.B.  acta  like  cnlcite,  but  does  not  give  a  dear  moas  when  fused  iritb  soda  on 
platinun)  foiL  Fra^ents  thrown  intn  cold  acid  aro  very  Eiowl;  ocled  lipou,  while  in  ponder  is 
warrn  add  the  minerul  is  readily  disaolveil  with  eOervcECDiice.  The  f?rriferoua  dolomites  becoma 
brown  OQ  exposure. 

Oba.^Mnsslvp  dolomitii  cnnPtitiitee  Pitpnsive  Virata,  called  lim'^stone  Jtrat.n,  in  v.nrions  rf^ooJ. 
Crj'Sliilline  nnU  tonjpoel  varieties  nre  often  aasoclal^'d  with  serpiiitino  nnd  other  magncaiau  rock^, 
and  witli  ordinary  Lmesloi.cB.  Some  of  the  prominent  loi'alitips  are  at  S.alzburg,  the  Tyrol, 
Schemoitz  in  Hungary,  Kapnik  in  Transylvunia,  Freiberg  in  Sdiony,  tho  lead  mines  at  Alston  ia 
Dorbysliiro,  etc. 

lu  tbe  U.  States,  ur  YemionI,  at  Rojbury,  large,  yellow,  trnnsparent  orystala  of  the  rhorab-spni 
variety,  in  talc  In  Rhode  Island,  at  ScnilLlleld,  acoaraeeleaTable  variety,  occasionally  presenting 
perfect  cryatals,  with  white  talc  in  calcite.  In  K  Jtrsey,  at  Ilubokou,  white  hexagonal  crystals 
(f  580],  and  in  rliorabohcdrons.  In  JV.  York;  at  Lodtport,  Miugara  Falla,  and  Rochester,  with 
calcite,  celeatite,  and  gypsum ;  also  at  Gienn'a  Falls ;  in  Richmond  Co.,  at  the  quarantine,'  orrs- 
tnllized  dolomite,  in  rhombohedrons,  aod  at  tbe  Pariah  ore  bed,  St.  Lawrence  Co. ;  on  Uusti's's 
farm  in  I'hillipstown,  a  voriely  resembling  Ourhojilc,  with  a  semi.opaline  appearance  aud  a  fracture 
nearly  like  porcelain. 

Dolomite  is  generally  supposed  to  bo  icjurioua  aa  a  manure  for  noils,  on  account  of  its  niagnesi-i; 
but  thU  is  not  so,  unless  used  after  calein.ition,  bel'oro  it  is  fully  air-slaked,  Tbe  lime  it  affords 
wben  burul  makes  a  more  chirable  cement  than  common  limestone. 

Named  alter  Dolomicu,  who  aauouuced  soitio  of  the  marked  characteristics  of  tho  rock  in  1791 
—its  not  elferrcBi^ng  with  acida,  whilo  burning  like  limestone,  and  Boluble  aner  heating  iu  acida. 
He  obaervcB  in  his  paper  that,  na  early  na  1 7Si;,  ha  bad  found  tite  white  marble  of  many  of  the 
ancient  statues  and  monnraents  of  Italy  to  consist  of  this  peculiar  rock  ;  and  eighteen  months 
before  the  date  of  his  paper  he  discovered  ''immenee  quantities  of  similar  limestones  "  in  the 
Tyrol. 

Woulfe,  iu  the  PbiL  Trans,  for  l7Ta  (at  p.  29),  describes  a  ferriferous  dolomite  or  ankeritc,  with 
some  analytical  determinations,  nliich  was  in  pearly  rbonibohedrons,  resembling  somewhat  tliosa 
of  spalhic  iron,  aud  came  from  Joachimsthal.  "  In  its  natural  state  "  it  elfervesced  strongly  with 
"  rectified  ''  muriatic  acid,  which  would  indicate  t'lc  presence  of  more  iron  than  he  obtained  [5  01 
6p.  c  ofFoO,  COi).     It  may  have  been  ankerile. 

Alt. — Dolomite  occurs  altered  to  Bpatliic  iron,  calamine,  steatite,  limonite,  red  iron  ore,  goUtiM 
pyroluaite,  and  quartz,  and  by  processes  similar  to  those  explained  under  cal(al«. 
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717.  ANKBRTTEI.  Dolomite  pt.  Brown  Spar  and  Pearl  Spar  pt.  Paratomos  Kalk-Haloid 
Mohs,  Grundr.,  L  636,  1822,  il  116,  1824.  Rohwand,  Wandstein,  Styrian  Miners.  Ankerit 
Haid,,  Mohs'8  Min.,  i  100,  1826.     Tautoklin  BreUfL,  Char.,  70,  1832,  Uib.,  20,  1830. 

Ehombohedral.  R  A  i?=106°  12',  St^'ria,  Molis;  10G°  6',  Belnliausen 
(anal.  6),  Ettling.  Also  crystalline  massive,  coarse  or  fine  granular,  and 
conu)act. 

Ii.  =  3-5— 4.  G.  =  2-95— 3'1.  Lustre  vitreous  to  pearly.  Color  white, 
gray,  reddish.     Translucent  to  subtranslucent. 

Oomp.— Ca  0  +  (]fi[g,  f'o,  ^*In)  0,  or  a  dolomite  in  which  the  magnesia  is  more  or  loss  completely 
replaced  by  protoxyd  of  iron,  or  of  iron  and  manganese.  By  the  increase  in  the  proportion  of  the 
magneslan  carbonate  to  the  iron  and  manganeslan,  the  mineral  graduates  into  true  dolomite.  The 
kiuds  with  10  p.  a  or  less  of  carbonate  of  iron  are  placed  under  dolomite,  and  those  with  more, 
having  G.  above  2*95,  under  ankerite. 

The  ratios  of  Mg  0  to  (l^e,  Mn)  0  in  the  analyses  below  are  as  follows : 


1. 

1  :2 

0. 

1-7  :  1 

11. 

2-7  :  1 

2. 

1  :2i 

7. 

1-5  :  1 

12. 

3:1 

3. 

1  :  1-1 

8. 

2:  1 

13. 

2-8:  1 

4. 

1-3  :  1 

9. 

2  :  1 

U. 

3-1  :  1 

5. 

1  :  1 

10. 

21  :  1 

15. 

4:1 

Tauioclin  Breith.,  is  a  grayish- white  variety,  containing  about  15  p.  c.  of  carbonate  of  iron,  and 
having  G.=2  9G1,  Ettling;  from  Beschertgliick,  near  Freiberg  in  Saxony  (anal.  11). 

Analyses  :  1,  Fridau  (Haid.  Ber,  v.  1) ;  2,  Schrotter  (Baumg.  ZS.,  viiL  1);  3,  Luboldt  (Pogg., 
cii.  455) ;  4,  v.  Hauer  (Jahrb.  G.  Reichs.,  iv.  827) ;  5,  Schmidt  (Ramm.  Min.  Ch.,  217) ;  6,  Ettling 
(Ann.  Ch.  Pharm.,  xcix.  204);  7.  Berthior  (Ann.  d.  M.,  viL  316,  II.  iiL);  8,  v.  Hauer  (L  c);  9, 
C.  T.  Jackson  (Proa  Soc.  N.  H.,  Bost,  v.  246) ;  10,  Berthier  (1.  c.) ;  1 1,  Schmidt  (Ramm.  Min. 
Ch.,  217);  12,  Schnabol  (ib.);  13,  14,  Berthier  (L  c);  16,  Kuhn  (Ann.  Oh.  Pharm.,  lix.  363);  16| 
Schweizer  (J.  pr.  Ch.,  xxiiL  281) : 


1.  Admont,  Styria 

2.  Styria 

3.  Lobenstein 

4.  Piuzgau 

5.  Freiberg 

6.  Belnhausen 

7.  Golrath,  Styria 

8.  "  " 

9.  Nova  Scotia 

10.  Comiglion 

11.  Tauioclin 

12.  Siegen 

13.  Schams,  Grisons 

14.  Muhlen,        " 

15.  Schneeberg 

IG.  Tinzen,  Grisons 


CaC 

47  59 

60-11 

51'61 

49-40 

66-45 

61-24 

611 

49-2 

492 

60-9 

49-07 

50-00 

51-6 

628 

62-64 

46  40 


MgO 

13-73 

11-85 

18-94 

24-31 

18-89 

27-32 

25-7 

30-0 

30-2 

290 

33-28 

34  03 

312 

32-2 

3rt-35 

26-96 


^eC      MnC 


34-74 

35-81 

27-11 

26-29 

15-94 

21-75 

20-0 

20-8 

20' 
18-7 
14-89 
13-26 
14-8 
140 
12-40 
25-40 


218, 
3-08: 
2-24: 

10-09= 


8-0= 

3        = 

0-5= 

2-09= 

i-57, 

0-4  = 

0-4= 

0-34= 


insoL  01 6 =98-34  Fridau. 
=  100  35  Schrotter. 
=99-90  Luboldt     G.=3'0L 
=  100  Hauer. 
=  101-37  Schi^idt. 
=  100-81  EttUng.   G.=3-008L 
99-8  Berthier. 
=100  Hauer. 
99-70  Jacksoa 
99- 1  Berthier. 
=99-33  Etthng. 
H  0-15=100-01  SchnabeL 
98  0  Berthier. 
99-4  Berthier. 
=101-73  Kiihn. 
iusoL  (1-75=99*50  Schweizer. 


In  the  last  analysis  the  ratio  of  (^c,  ]\In,  Mg)  C  to  Ca  C  is  1  to  less  than  1 ;  but  the  specimen 
may  have  been  a  mixture. 

P3rr«,  etc. — B.B.  like  dolomite,  but  darkens  in  color,  and  on  charcoal  becomes  black  and  mag» 
netic ;  with  the  fluxes  reacts  for  iron  and  manganese.    Soluble  with  effervescence  in  the  adds. 

Obs. — Occurs  with  spathic  iron  at  the  Styrian  mines,  and  at  the  localities  above  mentioned. 

Named  after  Prof.  Anker  of  Styria. 


718.  MAGNESrri!.  Kohlensaurer  Talkerde  Mitchell  A  Lampadiua  (first  anaL)  SammL  pr.  Oh. 
Abh.,  iii.  241.  Reine  Talkerde,  Talcum  carbonatam,  Wem^  Ludwig,  ii.  154,  1803.  Magneeitc 
pt  Brangn,,  Min.,  I  489,  1807.    Magnesit  JTor^sl,  TabelL,  48,  92,  1808.    Carbonate  of  Magnesia 


VBo  OXYGEN   COJtPOCKDe. 

Ifagn&ie   cnrboDal^a  ^.     Kuhlens.iurer    Talk,   TaIkB|>ath,  Oerm. 

ICc^  ii.  iai2.    Giobortite  Bcud.,  Tr.,  -110,  1S2*.     Breuanerile  Haid,  Mohs's  Uin.  tA.  L  411, 

ISia.    Walmeledlite  LeOT^u,  Handb.,  237,  132S.    Brown  Spar  pL 

Rhomholiedral.  J2  A  ^=107"  20',  0  A^=136''  56';  a=O-S0y5. 
Cleavage:  rliombohedrai,  perfect.  Also  inaseive;  granular  to  very  com- 
pact. 

H.=3-5— l-r).  G.=3— 303,crj-6t. ;  3-8,  earthy ;  3—3-2,  when  ferriferoa^. 
LuBtre  vitreous;  fibrons  varieties  sometimes  silky.  Color  white,  ycllowiBli 
or  gray i ell-white,  brown.    Transparent — opaque.    Fracture  flat  eonehoidaL 

V«r, — 1.  Ordinary,  (a)  OirrtBlliEed,  In  diatinet  rhombohedral  ctTstala;  BAff=107'SS', 
ft,  Snarum,  Breilh.;  101  16',  fr,  Traguasilial  (auaL  4),  Ftetterle,  (ftj  Lamdiar;  clraratile.  (e) 
Campact,  Hue,  granular;  (d)  Compact,  aai  like  unglaic^  punxlnin  inliiietDre.  (e)  Earl/41/ ;  beinj 
mixed  »ith  hydraUd  eilicote  of  magucaia  or  BoploUle  (njeerschauTn);  iucludiag  the  Batidisairitt, 
rrom  Buudisaero,  iieur  Turin,  wbiuli  baa  eome  rEaemblauce  to  clialk,  Bud  adberea  lo  the  tocgw. 
Even  Lho  purer  Torietisa  of  compact  ma^^esite  usuidl;  uontaiu  more  or  less  of  the  etlicato. 

2.  /(TTl/erous,  flieunerito;  containing  aeveral  p.  c,  of  protoiyd  of  iron;  Q.=3  — a-2j  wliila, 
yellowish,  browuisb,  rarel;  black  and  bilumluous  ;  often  becoming  brown  on  erposure,  and  tieuoe 
culled  AviOTi  Spar.  A  A  ^  in  mineral  Ir.  SeUburg (anaL  16)  lot  S3',  Diitr.;  fr.  PfiBch  lanoL  31) 
107"  2.!J',  MilBcherlicli;  ft.  Tyrol  (anaL  13)  107^26',  Brooke,  lOT  25J'  Creith.  The  aann 
Breunente  wni  originallj  girea  by  Haldiuger  (after  U.  Breuner)  to  the  rariety  analyKed  bj 
Stromeyer  contaiuing  &  to  10  p.  c.  of  protoiyd  of  iron  (or  8  to  IT  p.  o.  of  carbonabj);  and  IVoliA- 
tUdlile  to  an  included  kind  from  ttie  liars.  Analysed  by  Walmatedt  (anoL  IS],  dlQeriiig  ouly  in 
containing  a  Utlla  more  protoxyd  of  maugimew!  than  usual  (1  p.  t). 

Comp. — Carbonate  of  magnesia,  ilg  C  =  Carbouio  acid  62*4;  tnogneaia  47'6  =  100  ;  but  prot- 
oiyd of  iron  oft«D  replociug  some  mugDoauL  The  ferriferoua  part  may  be  present  as  moilikt 
muod  with  Irae  magncBite. 

AnalyaeB:  1,  2,  Marcliaud  k  Scheerar  (J.  pr.  Ch.,  I.  395);  3,  MiinBter  (Pogg.,  liir.  292) ;  4,  t. 
Haucr  (Jahrb.  0.  Rciohs ,  IHSS,  G8);  B,  Somiucr  (Jalirb.  Uio.  1866.  4  B6);  l^launpBdiuR  (1.  c); 
7,  a,  titroincyar  (Ktutn.  A.nili,,  it.  4i)!,  Uot);  9,  Kammolsborg  (Uondw.,  391];  lu,  Matvhond  t 
SchBerar  (L  0.) ;  11,  Cornwall  (Ann,  Lye,  N.  Y„  yiiL  123);  12,  18,  W.  Beck  (Verb.  Uin.  St  Pet, 
1863,  ea)  I 

A.  CrijstaUized. 


61-45        0-79    4T29    0-47  =  100  Scbeerer;   G.=:3'017 

61-57        1-41     47-02     ::;100  Scheerer. 

6070        -i-i^    45-36    0-26,  Si  l-I2  =  y9-79  Miinster; 

G.=s-itei 

— =98-92  Eauer;  G.  =  S-033. 


I.  Hrubscliiitz 
',  Salem,  India 
I.  FraukeoBtelu 


N.  J.,  whUe    50-00 
L  Orcnberg^  "  (J)B|-SO 

1.  L.  UrgUQ,  Russia,  "  fj)  52  90 


I-C=99'6  Lampadina. 

0'*8 -  =  100  Strom. 

1-39=100-18  Strom. 

:=10ilRjimm. 

=]00  Scbeerer. 

tr.  0  30,  Si  0-23=i'7-8O  Comwan. 

I-20  0-6.H,  gi  0-12  =  100-29  Beck, 

1-15  O'SO,  Si  0-2O=10O'W  Beck. 


0,  Ferriferota  Magnesile ;  BreuiitriU,  W^mt(edl>le. 

14,  T.Eauor  (Jalirb. Q.  Reicha.,  liL  154,  1R52);  15,  8tromeycr(Schw.  J.,  IL);  16,  Dnft^ooy  (Min. 
);  IJ,  Stronieyer  |1  c);  18,  Wabnatodt  (3ehw.  .1.,  xxxv.  'MS,  IS12);  19,  Brooke  (Ann.  Phil,  11 

JS-i);  2ii,  Stromejer  (Lc);  21,  Magnus  (Pogg.,  x.  146);  22,  Sttomeyer  il  c);  28,  Joy  [Bamm 
hSuppl.,  161): 


ANHTDBOUS   CABB0NATE8. 


687 


^e       Mn 


u. 

SemmeriDg,  while 

50-45 

319 

15. 

Hall,             black 

50  92 

5-00 

Ifi. 

Sjilzburg,        '* 

50-60 

5-20 

17. 

St  Grothard,  yellow 

50-32 

6-64 

18. 

Harz 

49-22 

6-22 

19. 

Tyrol,  yw.  cryst 

6007 

8-16 

20. 

ZUlerthal,  yw. 

49*92 

8-.i8 

21. 

Potschthal,  rhdn. 

50-07 

9-63 

22. 

Fassa,  yw.-bn. 

60-10 

10-53 

23. 

Zillerth.,  cryst. 

49-n 

1609 

1-51 

0-66 
1-98 

0-42 
0-73 
0-48 


Mg 

42-49 
42-71 
43-10 
41-80 
4015 
40-98 
40-38 
89-48 
84-47 
31-60 


Ca 

2-18 


,  C  1-29=99-60  Hauer. 

,  C  0-11  =  100-25  Strom. 

,  Cttndci.=98-90Duf. 

•=99-22  Strom. 
0-51,  C  1-62,  Si  0-30=1 00  Walm. 
=99-21  Brooke. 

=99-30  Strom. 

.=99-96  Magnus. 

=100-64  Strom- 

1-97     1'17=100  Joy. 


Batio  of  Afg C  to  ^e  C  in  tbe  preceding  analyses: 


4. 

25  :  1 

18. 

9:1 

21. 

7:1 

5. 

12  :  1 

19. 

9:  1 

22. 

6:1 

6. 

12  :  1 

20. 

8:1 

23. 

4:1 

7. 

11  :  1 

T.  S.  Hunt  (Logan's  Hep.,  1863,  457,  611)  found  the  magnesite  rock  of  Canada  to  contain  8  to 
10^  p.  c.  of  carbonate  of  iron,  with  8  to  40  p  c.  of  insoluble  matters,  mostly  mixed  quartz. 
That  of  SuttoD  afforded  MgC  83*35,  Ke  C  902.  mixed  silica  803=10040. 

The  white  portions  of  the  verd-antique  of  Roxbury,  Mass.,  are  magnesite  with  about  4  p.  a  of 
carbonate  of  iron,  as  shown  by  Jackson,  Hayes,  and  Hunt. 

In  the  baudisserite,  Berthier  found  0  41*80,  Mg  39  00,  meerschaum  19*20=100  (Ann.  d.  M., 
1822,  316).  A  variety  of  the  same  was  early  analyzed  by  Gioben  (J.  d.  M.,  xx.  291,  401,  1803), 
and  another,  from  Castollamonte,  hy  Guyton  (Ann.  d.  CJh.,  xlviL  85,  1803). 

A  magnesite  from  Sasbaoh.  Kaiserntulil,  contains  hydromagnesite.  P.  Meyer  found  (Ann.  Ch. 
Pharin.,  cxv.  1 29),  afler  separating  the  impurities,  C  45*27,  Mg  47*69,  Ca  2*47,  fi  4*57,  ©quiyalent  to 
Mg C  82-8S,  <5a  0  4*41,   Mg   8-14,  1\  457. 

Pyr.,  etc. — B.B  resembles  calcite  and  dolomite,  and  like  the  latter  is  but  slightly  acted  upon 
by  cold  acids ;  in  powder  is  readily  dissolved  with  effervescence  in  warm  muriatic  acid. 

Obs.— Found  in  talcose  schist,  serpentine,  and  other  magnesian  rocks;  as  veins  in  serpentine, 
or  mixed  with  it  so  as  to  form  a  variety  of  verd-antique  marble  {nicignesilic  ophioUte  of  Hunt) ; 
also,  in  Canada,  as  a  rock,  more  or  less  pure,  associated  with  steatite,  serpentine,  and  dolomite. 
The  breunerite  variety  has  been  found  in  a  meteorite  from  Orgueil  (Descl). 

Occurs  at  Hrubschiitz  in  Moravia,  where  it  was  Urst  discovered  by  Mitchell;  at  Kraubat  and 
Tra^ossthal,  Styria ;  at  Frankenstein  in  Silesia ;  Snarum,  Norway ;  Baudissero  and  Oastellamonte 
in  Piedmont ;  at  other  localities  above  mentioned.  In  America,  at  Bolton,  Mass.,  in  indistinctly 
fibrous  masses,  traversing  white  limestone ;  at  Lynnfleld,  Cavendish,  and  Roxbury,  Mass.,  mixed 
with  or  vcining  seri>entine ;  at  Barehills,  near  Baltimore,  Md. ;  in  Penn.,  in  crystals  at  West 
Goshen,  Chester  Co. :  near  Texa?!,  Lancaster  Co. ;  as  a  rock,  in  Sutton  and  Bolton,  Canada  East ; 
in  Canton  Upata,  Venezuela,  near  Mission  Pastora,  looking  like  porcelain  in  the  fracture,  as 
observed  by  N.  S.  Manrosa :  in  Tulare,  Alameda,  Mariposa,  and  Tuolumne  Cos.,  California. 

Delainetheric,  in  his  Theorie  de  la  Terre,  ii.  93,  1795,  uses  the  name  magnesite  for  the  carbonate 
of  magnesia,  sulphate,  nitrate,  and  muriate,  and  the  carbonate  is  placed  first  in  the  series.  Brong- 
niart,  in  his  Mineralogy,  ii.  489,  1807,  applies  the  name  to  a  group,  including  (I)  the  carbonate 
called  MitcheWa  magnesite,  (2)  meerschaum,  (3)  the  Piedmont  magnesite,  and  (4)  other  siliceous 
varieties.  As  both  Brongniart  and  Delaraetherie  gave  the  first  place  to  the  carbonate,  the  name 
magnesite  would  rightly  fall  to  it  in  case  of  the  division  of  the  group.  Karsten,  in  his  Tabelleu, 
1S08,  recognized  this  division  of  the  species,  and  formally  gave  to  the  carbonate  the  name  mag- 
nesite. The  German  mineralogists  have  followed  Karsten,  as  should  have  been  done  by  all.  But 
in  France,  Beudant,  in  1824,  gave  the  name  giobertiie  to  the  carbonate,  leaving  magnesite  for  the 
silicate,  and  most  of  the  Frencli  mineralogists  have  followed  Beudant.  Giobert  analyzed  only  the 
fiiliocous  variety  from  Baudissero,  the  true  composition  of  the  mineral  having  been  ascertained  by 
Lampadius,  somewhat  earlier,  from  specimens  brought  by  Mitchell  from  Moravia. 


719.  MESrriTE.     Mesitmspath  pt  BreitK^  Pogg.,  zL  170, 1827.    Mesitin  BreO^  PoggM  Ijx 

148,  1847. 

Khombohedral.     Ii  A  i?=107°  14'.     Cleavage  rhorabohedral,  perfect. 
H,=4:—  4-5.     G. =3-33— 3-36.     Lustre  vitreous,  or  a  little  pearly.    Coloi 


688  OXYGEN  COMPOUNDS. 

yellowisli-wliite,  yellowish-gray,  yellowish-brown.     Streak  nearly  white,  oi 
colorless.     Transparent  to  subtranslucent. 

Oomp. — 2  fig  0  +  ]^e  C = Carbonate  of  magnesia  59*2,  ciu-bonate  of  iron  48*0=  1 00.    AnaljseB 
1,  Gibbs  (Pogg.,  Ixxi.  666);  2,  Fritzsche  (Pogg.,  Ixx.  146);  3,  Patera  (Haid.  Ber.,  U.  296): 

C        te        Mg       Oa 

1.  Traveraella  46-76    24*18    28*12     1 '30= 99*36  Fritzache.    G.=3-86. 

2.  "  4605     26-61     27*12     0*22=100  Gibba. 

8.  Werfen,  ywK-lm.     45  84     2787     26*76     =97*97  Patera.         G.=3-88. 

Pyr.,  etc* — ^B.B.  blackens  and  becomes  magnetic.  But  slightly  acted  upon  in  mass  bj  odd 
acids ;  readily  dissolved  with  efTervescence  when  in  powder  by  hot  muriatic  add. 

Obs. — From  Traversella,  Piedmont ;  Werfen,  with  lazulite. 

Named  from  i^tairm,  a  go-between,  it  being  intermediate  between  magneslte  and  siderite.  The 
species  as  first  described  included  pistomesite. 

720.  PISTOMSSmi.    Mesitin  pt  BreWi.,  Pogg.,  xL  170,  1827.    Pistomesit  BreUh,  Flogg. 

Ixx.  146,  1847. 

Khombohedral.  H  A  Ii=107^  18'.  Cleavage  rhombohedral.  Coarse 
granular. 

H.=3-5-4.  G.=3-412-3-417,  Thumberg,  Breith.;  3-427,  Ettling, 
Lustre  vitreous,  or  somewhat  pearly.  Color  yellowish-white  to  yellowish- 
gray.     Streak  uncolored. 

Oomp. — 3ifgC  + $"6  0= Carbonate  of  magnesia  42,  carbonate  of  iron  68=100.  Analjaet:  1, 
Stromeyer  (Breith,  Pogg.,  xL  170);  2,  Fritzsche  (Pogg.,  Ixx.  146);  3,  Ettling  (Ann.  Gh.  Fharn, 
xdx.  204) : 

1.  Traversella  44*09    35-58    20  34    — =99*96  Stromeyer. 

2.  Thumberg,  Pwfewi.    4362     33-92     2172 =99  26  Fritzsche.    G.=3*41. 

3.  "  "         44-57     33-16     22-29    =100*01  EttUng.       G.=3*42T. 


r.,  etc. — Closely  resembling  mesitite. 
Obs. — Occurs  at  lliumberg,  near  Flachau  in  Salzburg ;  also  at  Traversella  in  Piedmont 
Named  by  Breithaupt  from  jnardf  and  /jctnroc,  after  he  had  already  used  Mesitine  (q.  r.X  tad 
because  pistomesite  is  nearer  the  middle  between  chalybite  and  mag^esite  than  meaitine. 

721.  SIDERmi.  ?  Vena  ferri  jecoris  colore  optima,  GtmL  Stahehreich  Eisen,  Gesner^  Foe&,  90, 
1565.  Spatformig  Jcmmalm,  Minera  ferri  alba  spathiformls,  WaU.^  256,  1747.  Jam  med 
Kalkjord  forenadt,  Genru  Stahlstein,  GronaL,  29,  1758.  Forrum  cum  magnesio  et  terra  odci- 
rea  acido  aeroo  mineralisatum  Bergm.,  Opusc,  ii.  184,  1780.  Spathiger  Eisen,  Spatheisensieiii, 
Genn.  Fer  spathique  de  Lisle^  iii.  281,  1783.  Calcareous  or  Sparry  Iron  Ore  Kirwagu  Spatbie 
Iron,  Spathose  Iron.  Brown  Spar  pt  Steel  Ore.  Carbonate  of  Iron.  Fer  carbonat^  IGiie 
d'acier,  Fr,  Kohlensaures  Eisen,  Eisenkalk,  Germ,  Eisenspath  Bauam,,  Handb.,  961,  952, 
1813.  Spherosiderit  Hausm.^  ib.,  1070,  1818,  1847,  1853.  Siderose  Bevid^  iL  346,  1831 
Junck^rite  Dufr.,  Ann.  Ch.  Phys.,  Ivi.  198, 1834.  Siderit  Haid,  Handb.,  499,  1846.  ChalyWt 
Glock.,  Syn,  241,  1847. 

OligODspath  Breilh.,  Handb.,  ii.  235,  1841=01igonit  Hausm,^  Handb.,  1362,  1847.  Thomait 
i%crr,  Jahrb.  Min.  1845,  200.  Siderodot  BreitK,  Haid.  Ber.,  i.  6,  1847.  Sderopleait  AwU, 
B.  H.  Ztg.,  xvii.  54,  1858.    Thoneisen8tein=Clay  Iron  Ore  pt 

Rhombohedral.  Ii  A  Ii =107°,  (9  A  i?=136°  37';  a=0'81715.  Ob- 
served planes  :  rhombohedral,  1,  4,  -5,  -2,  -^;  scalenohedral,  1* ;  pyram- 
idal, f-2 ;  prismatic,  /,  i-2 ;  and  basal,  0.  The  faces  often  curved,  si 
below. 


AXBTDKOTJB   CAHBONATBa.  bOV 

0  A  2=117°  53'  i  A  i=136°  34'  i  A  4=66°  IK' 

0  A  f  2=132  30  t  A  i?=133  23  i-S  A  l'=155  45 

Cleavage  :  rhorabohedral,  perfect.  Twins :  plane  of  composition  —J.  Also 
in  botryoidal  and  globular  forms,  aubfibrouB  witliiii,  occasionally  silky 
fibrous.  Often  cleavable  massive,  with  cleavage  planes  undulating. 
Coarse  or  fine  granular. 


ll,=3-5— 4-5.  G,=3-7— 3'9.  Lustre  vitreous,  more  or  less  pearly. 
Streak  wliito.  Color  aab-gray,  yellow isli-gray,  greenish-gray,  also  brown 
and  brownisb-red,  rarely  green;  and  sonictiniea  white.  Tran&lucent — 
subtransluccnt.     Fracture  uneven.     Brittle, 

Oomp,  Var. — Carbonate  of  iron,  te  C  =  Carbomc  utid  3'i%  protoi7d  of  iron  Gil.    But  part 
of  the  protoijd  of  iroa  (Fe)  usually  repluoed  bj  manganese,  and  ofton  by  magnesia  or  lime. 
The  priucipal  varieties  are  the  following: 

(1)  Ordiiutry.  (a)  CryslalUzed.  \b)  Concreiiimary  =  Splieroaiderile ;  in  (rlobiilar  ooncretioiis, 
either  solid  or  conrentric  scaly,  wilh  usually  a  flbrous  structure,  k)  Granular  lo  ™nij«ic(  nuu- 
tiit,  (d)  Oolilic,  like  oolitic  limeatoae  in  structure,  (e)  Earthy,  or  atony,  inipuro  from  luiztnre 
with  elnj  or  sand,  constituting  a  large  part  of  the  clay  iron-stone  of  the  Ooul  formation  and  other 
stratified  deposits;  U.=3  to  T,  the  last  from  the  silica  present;  G.  — 30— 3-8,  or  mostly  3'l{i — 
8-B5. 

(2 )  Through  diH'erenceB  in  the  bases  replacing  part  of  the  iron,  tbeie  are  the  following  kinds ; 

A.  Containing  little  or  no  manganese  (Mn),  magnesia  (Alg),  or  lime  (Oal.     Q.= 

B.  Containing  6  to  12  p.aofMu,  with  little  Mg  or  Oa~.l  I^e  C-i-Mn  C  to  if'e  C  +  finC. 
0.  Containing  11  to  18  p  c.  of  Mii  =  2l  f'e  C  + Mn  C. 

D.  Containing  26  p,  c,  of  Mn^l^  ("e  C-(-Mn  ij ;  the  aligonepar  of  Breithaupt,  or  oligonilK,  hav- 
ing JtAR=10T-  1';  G.  =  3-7l4— S-74r.;  oolor  yellowish  to  between  fiesh- and  iron-red;  streak 
yellowish-white;  remarkably  phosphorescent  when  heated. 

E.  Contaiuing  little  manganese  and  much  magnesia.  4  Pe  C -I- lilg  C 

F.  Ditto,  ai'eC-i-MgC,  the  «ifcropte«(e,  Breith.,  from  Pohl,  having  JiA  ^=107°  6',Brdth.; 
Q.  =  3  CIU— S'liCO.  Also  ^om  other  localities.  Von  Zepharovich  obtained  &om  a  cleavage 
rhombohedron  from  Salzbui^  (anal  il)  fi  A  fi.-lOT  6'  16,  and  a.=S-699, 

G.  CoDtaiuing  20  p.  c  of  carbonate  of  lime,  and  looking  like  some  calamine,  the  color  gteea; 
ttom  Allenbcrg;  formulas  ^'e  C't-2  Mn  0+3  Ca  C. 

H.  1.  Other  miscellaneous  kinds. 

The  ndemdet  of  Breithaupt  is  a  caldferoas  spathic  iron  fWim  Badstadt  in  Salzburg,  having  G. 
=3-41. 

Analyses:  Division  A.  1,  1,  Karsten  (Karet  Archlv.,  ix.  220);  3,  Thomson  (Uin..  i.  44fi);  4, 
Strom6yer(0niers.|;  S.BiBChoflEflmmelsb,  Min.Chemie,  222);  6,  Berthier  (Ann.  d.  K,  viii.  8B7); 
1,  Ohisson  (Ann.  Ch.  Pharm.,  IxiL  69).  B.  8-11,  E:arst«n(Lc);  12,  Stromeyer  (L  c);  13,8iduw 
bel  (Ramm.  Min.  Ch.,  223).  C.  14,  Bchnabel  (Bamm.  3d  SuppL,  1 12).  D.  is,  Uagnus  (Pogg.,  x. 
145).  E-  IB,  Khuen  (Ramm.  Min,  Ch.,  224).  F.  17,  Frilische  (B.  H.  Ztg.,  iril  01);  18-20^ 
Berthier  (Add.  d.  M.,  viii.  887);  21,  Sommer  (Jahrb.  Uin.  1866,  465).  O.  22,  Honheim  (J.  pr. 
Ch.,  xlix.  818).  H.  23,  Paischel  (RamnL  1s(  BuppL,  139)!  ^  Sander  (Bunm.  Min.  CQl,  311).  L 
25,  T.  G.  Clemson  (Am.  J.  Sci.,  szlr.  170): 
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OXYGEN 

^^^^^H 

i-l.  Babkovskj,  black 

2.  Eraberg,  8tyria 

3.  Durham.  Ei.gl. 

6.  L.  LoBch,      " 

e.  Fiorre  Rousae,  lain 

7.  Bieber,  tu/ute 

C 
3G'61 
SB-3& 
3590 
38-U4 
3816 
38-0 
3S'4l 

fiT-m 

SS-fii 
64-57 

fia-6S 
Eo-nu 

03-S 
M06 

Mil 

2-80 
1-15 
1-89 

1-7 
4-20 

tr. 
1-77 

3-7 

a<^6 

Cb 

0-59,  gangiie  n-60=flT-2i  Koratoa 
()-92  =  iiu-4S"  KBraten. 
3-18,  fl  a-G3  =  97-4*  Tbomson. 
0'2il  =  M9-9i  Slromoj-BT. 
1-84=100  Bi-icliof. 
1  0=98-2  Borthicr. 
1-12,  gimgu^  0-48  —  10001  GU«eaa 

8.  Siagen,  yu,h. 

10.  " 

11.  UUauQ,  tuAiCe 

12.  Stolberg 

13.  Stahlberg 

38-84 
38-30 
38-86 
39-l» 
H8-32 
K8-S0 

60-41 

60-72 

47 -ao 

47-9S 
48-20 

47  le 

7-51 
7-64 
8-34 

e-Bo 

TO? 
0-61 

2-36 
1-48 
3-78 
3-1  a 
1-84 
8-23 

— ,  gaugne  0-32=B9-23  Karsten. 
0-40,        ■'       0-48  =  B9-82  KareteiL 
0  03,        "       0  05=99  7a  Koreten. 
=90-77  KareWu. 

0-50  =  100  SdiiiBbal 

O— 14.  Siegen,  Sj,),erf,«d. 

38-22 

43-6B 

lT-87 

0-24 

0-08=100  Schnsha 

D.— 15.  EhronfriedersdorE  Ofta 

3a-:is 

86-81 

25-31 

— 

=100-47  Magnus. 

E— 16.  Mitlerberg,  Tj-rol 

39-&1 

61-lB 

1-62 

7-JS 

— =100  Klwen.    G.=3-735. 

_           P.— IT.  Pohl,  Voiglland        (|)41-93 
B                  18.  AllevflrJ,  lain              41-8 
^^H        IS.  Autun                             411-1 

g                  31.  Salzburg                         40-31 

46-oe 

42-8 
45-a 

43-8G 

0-6 

1-0 

a-57 

ia-]fl 

16-4 

12-a 

LO-43 

=9B-16  FrilMobe.     G.=3-«16 

=10(IBBrtbier. 

— =9s-4Berthier. 

=100Borthier. 

0-40,  Pe  4-07  =  101-16  Sommer. 

G,— 33.  Allenberg 

6i-(l4 

ilai. 
16-66 

%0 

CaO 

2U-12,  Sil-IOMonh&im. 

H.— -JS.  Keudorf 

^4.  Kraberg,  Stjria 

7334 
7a  87 

0-16 

7-60 
10-88 

[i-43  =  101-or.  PeischeL 
11-91  =  10082  Sander. 

I.— 25.  Plymouth,  Vt. 

74-58 

-56 

16-40 

,  Pa  0-30,  insoL  l-4u=9S-94  G 

"  Bra gineu*  removed. 

Schnabel  has  analyzed  many  ores  fVom  difTerent  miuea  in  SicgsD,  referable  to  diviaioD  B  (set 
Lc). 

Pyr^  etc — In  the  doacd  tube  decrepitates,  evolvea  carbonic  oiyd  and  carbonic  acid,  blacken! 
and  becomes  magnetic  B.B.  blackens  and  Tuscs  eC  4  5.  With  the  tluzes  reacts  for  iron,  and  with 
Boda  and  nitre  on  pintinunj  foil  generally  gives  n  manganese  reaction.  Only  slowly  acted  upoD 
by  cold  add,  but  dissolvea  with  brisk  effervescence  in  hot  muriatic  acid.  Kiposure  to  the  atmo- 
sphere darkona  its  color,  rendering  it  often  of  a  black iah-brown  or  browuish-red  color. 

Oba. — Sidi^rite  o<-cursin  inuny  of  the  rock  strata,  in  gneiaa,  mica  slate,  clay  elate,  and  aa  ctay  iron- 
stone  in  connection  vrith  the  Coal  formation  and  many  other  stratilied  deposits.  It  is  ollen  associ- 
ated with  metallic  ores.  At  Freiberg  it  occurs  in  silver  mines.  In  CornwaU  it  accompanies  tin. 
It  ia  also  fonnd  ncoompanyiug  copper  and  iron  pyrites,  galeoite,  vitrcoua  copper,  etc.  In  New 
York,  according  to  Beck,  it  is  almost  always  associated  with  specular  iron.  Ui-casionally  it  ia  to 
be  met  with  in  trap  rocks  as  spheroniderite. 

In  the  repon  in  and  about  rityria  and  Oariuthia  this  ore  forma  eilenaivo  tracts  iu  gneiss,  which 
extend  along  the  chain  of  the  Alps,  on  one  side  into  Austria,  and  on  the  other  into  ^Izburg.  At 
Harzgerodo  in  the  Uarz,  it  occura  in  Que  cryeUIs  in  gray-ivacke  ;  also  in  Cornwall.  Alston-Moor, 
and  lievonHliire. 

The  SpittrosideriU  occurs  in  greenstone  at  Hanau,  Stemheiu),  and  Dransberg,  and  many  other 
places.  Clay  iroii-stotie,  which  ia  a  sdiccous  or  argiDaceoua  carbonate  of  iron,  occura  in  coal  beda 
near  Glasgow ;  also  at  Mouiilar,  Magesoote,  etc.,  iu  France,  etc 

In  the  United  States,  in  Va-oionl,  at  Piytiiouth.  In  Mass-,  at  Sterling.  In  Cona.,  at  Roibutj, 
an  extensive  vein  iu  quartz,  traversing  gneiss;  at  Monroe,  Lane's  mine,  iu  email  quantities.  In 
JV.  York,  at  the  Sl^rliug  ore  bed  iu  A  ntnerp,  Jefferson  Co..  in  rhombuhedral  crystals  ;  at  tho  Roa- 
die  iron  miuea,  St.  I^wrenca  Go.  In  iV.  Carolina,  at  Fentress  and  Harlem  mines.  Th«  argilla. 
ccous  carbonate,  in  nodules  and  beds  (chty  iron-stonel,  is  abundant  in  the  coal  regions  of  Pcnn., 
Ohio,  and  many  parta  of  the  country.  In  a  clay-bed  uuder  tbe  Tertiary  aloug  the  west  aide  of 
Chesapeake  Bay  for  SO  m. 
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Named  Spherosiderite  by  Hausmann  in  1813,  from  the  concpetionai^  variety,  and  retained  by 
him  for  the  whole.  Haidinger  reduced  the  name  to  Siderite,  the  prefix  sphero  beiug  applicable 
only  to  an  unimportant  variety.  Beudant'a  name  Siderose  has  an  unallowable  termiuatioa. 
Chalijhiit^  Glocker,  should  yield  to  Haidinger's  earUer  name  siderite,  as  recognized  by  v.  Kobell 
and  Kenugott. 

Alt.— Spathic  iron  becomes  brown  or  brownish-black  on  exposure,  owing  to  a  poroxydation 
of  the  iron  and  its  passing  to  limonite  (I^e'^11') ;  and  by  a.  subsequent  loss  of  water,  it  may 
pass  to  rtd  irim  ore  or  specular  iron  {^e\  or  to  magnetite  (Fo  ¥e),  the  last  at  times  a  result  of 
deoxydation  of  Pe  by  organic  substances.  It  also  changes  by  substitution,  or  through  the  action 
of  alkaline  silicates,  to  quartz. 


722.  RHODOCHROSrrE.  Magnesium  acido  aereo  mineralisatum  Bergm.^  Sciagr.,  1782  (with- 
out descr.  or  loc).  Bother  Braunsteinerz  [=Red  Manganese  Ore],  Rothspath,  Magnesium 
ochraceum  rubrum,  Oxide  de  manganese  couleur  de  rose,  pL,  of  later  part  of  18th  cent,  (it  being 
confounded  with  the  silicate  analyzed  by  Ruprecht  in  1 782,  and  Bergmaun's  annoanoement 
being  doubted).  Luftsaures  Braunsteinerz  (or  Carbonate,  after  Bergm.)  pt.  Lenz^  Min.,  IL  1794 
(with  mention  of  druses  of  small  crystals  in  "  Rhomben,"  others  in  "Pyramiden,"  but  with  cit 
of  Ruprecht's  anal).  Manganese  oxydo  carbonate  (after  Bergm.)  H.j  TabL  oomp.,  Ill,  1809. 
Dichter  Rothstein  pt  Uausin.^  Handb.,  302,  1813.  Rhodochrosit,  ?  Kohlensaures  Magnesium 
oxydul  (fr.  Lampadius*s  anal,  of  a  Kapnik  sp'n,  in  his  Pr.  Oh.  Abh.,  iiu  239, 1800),  Hausm., 
ib.,  108 1,  1813.  Carbonate  of  Manganese.  Manganspath  Wem.  Dialogite  Jasche^  Gtormar, 
Schw.  J.,  xxvt  119=BUttrige  Rothmanganerz  Jasche^  KL  Min.  Schrift,  4,  1817.  Diallogite 
(wrong  Orthogr.).  Rosenspath,  Himbeerspath,  Breiih.^  Handb.,  228,  229,  1841  (Char.,  67,  68, 
1832). 

Ehombohedral.  ^  A  i?  =  106°  51',  6>Ai?  =  136°  31J';  a=0-8211. 
Observed  planes :  0 ;  rbombohedrons,  i?,  -J-,  -2 ;  scalenobedrons,  1",  \^ ; 
prism,  i-2.  Cleavage  :  7?,  perfect.  Also  globular  and  botryoidal,  having 
a  columnar  structure,  sometimes  indistinct.  Also  granular  massive  ;  occa- 
sionally impalpable ;  incnisting. 

H. =3*5— 4*5.  G.=3'4— 3-7;  3-592,  Kapnik.  Lustre  vitreous  inclin- 
ing to  pearly.  Color  shades  of  rose-red ;  yellowish-gray,  fawn-colored, 
dark  red,  brown.  Streak  white.  Translucent — subtranslucent.  Fracture 
uneven.     Brittle. 

Oomp. — Mn  C= Carbonic  acid  38'6,  protoxyd  of  manganese  61*4 ;  but  part  of  the  Ikin  usually 
replaced  by  lime  (Ca),  and  often,  also,  by  magnesia  (ftg),  or  iron  (^e) ;  and  sometimes  by  cobalt 
(Co),  when  the  color  is  of  a  deeper  red,  and  G. =3-6608,  Bergemann  (anaL  11).  Analyses:  1, 
Griiner  (Ann.  d.  M.,  ILL  iviii.  61);  2,  Berthier  (Ann.  d.  M.,  vi  695);  8-6,  Stromeyer  (G.  Anz. 
Gott.,  1081,  1843);  6,  Kersten  (J.  pr.  Ch.,  xxxviL  163);  7,  8,  R  Kane  (PhiL  Mag.,  Jan.,  1848); 
9,  Uildebrand  (Verb.  nat.  Nassau,  xiv.  434);  10,  Birnbacher  (Ann.  Ch.  Pharm.,  xcviiL  144);  11, 
Bergemann  (Verb,  nat  Ver.  Bonn,  111,  1857): 

MgC 

0-8,  ^n  0-1 =99-7  Gruner. 

1-6=100  Berthier. 

7-26,  fl:  0*05=99-84  Stromeyer. 

3-30,  fi[  0-44=99-70  Stromeyer. 

2-43,  tL  0-31=99-96  Stromeyer. 

4-28,  fl  0-83=99-44  Kersten.     G.=8-668. 

— ^  day  0*33,  org.  matters  k  loss  10-11  Kane. 

— y  clsiy  0-37,  org.  matters  t  loss  6-22  Kane. 

4-28=100  HUdebrand. 

— =99-79  Birnbacher. 

109,  Co  3-71,  §i  l-86=99-ll  Bergemann. 

Pyr.,  etc.— B.B.  changed  to  gray,  brown,  and  black,  and  decrepitates  strongly,  but  is  hifusible. 
With  salt  of  phosphorus  and  borax  in  O.E.  gives  an  amethystine-colored  bead,  in  R.F.  becomes 


^0 

^eC 

CaC 

1. 

971 

0-7 

1-0 

9 

Freiberg 

89-2 

7-3 

8-9 

3. 

it 

73-70 

675 

1308 

4 

Kapnik 

•89-91 

6-05 

5. 

Nagyag 

86-64 

10-58 

6. 

Voigtsberg 

81-42 

3-10 

10-31 

7. 

Ireland 

74-55 

16-01 

Pr. 

8. 

ii 

79-94 

11-04 

2-43 

9. 

Oberneisen, 

cryst 

89-55 

0  99 

6-18 

10. 

t( 

91-31 

3-06 

6-71 

11. 

Rheinbreitbach 

9u88 
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Tuietiea  liecome  paler. 

OtUk — Ltccurs  coniLiioDl/  id  veina  along  witb  ores  of  silver,  lead,  and  copper,  and  vitb  other 
ores  of  mauganoae. 

Foiiud  Bt  ^cbemnitz  Rud  Knpntk  in  Huugiuy;  Nagyng  iu  Traof^ylrSQlii ;  near  Elbiugerode  in 
the  Han;  nt  Freibei^  ia  Snionj)  at  Glcndrae  in  llio  Ooiiatj  or  CInre,  Ireland,  whore  it  forni!  i 
layer  2  in.  thick  below  a  bog,  and  has  8  jellowigh-graj'  color  (auaL  7,  fi);  botryoidal  at  Harts- 
h^  iu  Wamickabite. 

U  has  been  obiened  la  a  pulverulent  furm,  coatlug  triplito,  at  Washingloo,  Coao.,  on  the  laud 
of  Joel  Gump;  iu  New  Jersey,  with  ftanklioite  at  Mine  Hill,  Franklin  Furnace.  Abundunt  at  the 
silver  mines  of  Austin,  Nerada ;  at  PlaoaiitU  Bay,  Newfoundlnnd,  in  alalos,  fawa-«olor«d  and 
brown,  containing  Bi-8  SUn  C,  with  U-1  iDica. 

ITnmed  rhodoehrosiu  from  ^iii»f,  o  nwe,  and  x'"''"'t  c^or;  and  dialogitf,  from  i<a\iiyn,  doutt  The 
Latter  name  ia  attributed  to  JaBcbe  by  Q«rmar  (I,  c). 

Alt. — Quartz  pauudomorplis  ocinir  near  Eiein-Yoigtsbcrg. 

723.  SMrrUSONrrE.  CalamiDO  pt  Galmci  pt.  Zinmm  acido  aero  mineraliBatiim  Sergm, 
Soiagr.,  144,  1782,  Opusit,  ii  309,  1780  (from  bis  owu  nna!.)-  ZiokspBlii,  Kohlengalraei,  Germ. 
Carbonate  of  Zinc.  Smitheonito  Bead..  Tr^  iL  B34,  1S32.  ZiukEpath,  Kapuit  (or  Uapnit),  SraOi-, 
Handb.,  241,  236,  1841,  Herrerit*  ZW  ifto  is  SmitUsonite  F.  A.  GmOi,  Froc  Ao:.  So.  Philad., 
tU.  232.    Br^-bone  Minen. 

Ehombohedral.  H  Mi  =101°  40'  0  A  5=137°  3';  n=0-8062.  Ob- 
nerved  planes ;  0 ;  rhombohodrons,  Ii,  4,  —^,  -2,  -J,  —5  ;  scalenobedrou 
1';  prism  a-2.  J  A  ^=137"  7',  2  A  2=80°  33',  J  A  3  =  63°  14',  5  A  5=64' 
17',  6'Ai=I55  2'.  5  generally  carved  and  rough.  Cleavage:  Ii  per- 
fect. Also  reniform,  borryoidal,  or  stalaetitic,  ana  in  cryBtalTme  incrns- 
tations;  also  granular,  and  BometiQie&  impalpable,  owasioiially  earthy  and 
friable. 

H.=5,  G.=4— 445 ;  445,  Levy;  442,  Huidinger,  Lustre  vitreous, 
inclining  to  pearly.  Streak  wliite.  Color  white,  often  grayish,  greenisli, 
liritwuisIi-wbitL',  soiite times  green  and  bruwn.  Siibtranspareiit — traririhiceiil. 
Fracture  uneven — imperfectly  conclioidal.     Urittle. 

Oomp.,  Tar.— 2n  C=Carboiuc  acid  35'2,  osyd  of  zinc  84 
of  Kinc  often  ropiaced  by  that  of  iron  or  manganeae,  and  by  tr  .       „  . 

by  oiyd  of  cadmium  (anal.  9). 

Varutiai. — (I)  Ordinary,  (a)  Crystallized;  (6)  bolryoidal  and  ilalactUic,  common ;  {c)  ffrantdar 
to  eompaet  massiEe;  (d)  earthy,  impure,  in  nodular  and  cavernous  maasos,  varying  from  grayil<h- 
white  to  dark  gray,  bcowu,  brownish-red,  brownish-ljlack,  and  often  with  drosy  surfaces  in  the 
eavitiea ;  "  dry-bone  "  of  American  minors. 

Vab.  depending  on  Composition.  (1)  Containing  leas  than  B  p.  c.  of  any  other  carbonate,  and 
without  copper;  aooL  1-10. 

(2)  Fcrrifei-oua  (ZiukeiseuBpath),  containing  over  2D  p.  c  of  carbonate  of  iron;  capniie  Breith., 
having  ft  A  A=  107°  7',  Breith. ;  anal.  11-20. 

(3)  Manganiferous,  containing  over  5  p,  c  of  carbonate  of  manganeae;  0.=3'96 — 4*2;  aoaL 
21-24. 

(4)  Cupriferoia,  Serrerite  of  Del  Rio,  apple-green,  with  rbombohedral  cloovagfl ;  anaL  25.  Ther* 
are  no  linea  of  strong  demarcation  between  these  varieties  based  on  composition. 

Analyaea:  1,  2,  Smithaon  (Nicholson's  J.,  vi.  76);  3,  Heidiugsfeld  (Kanim.  5th  SuppL);  4, 
Schmidt  (J.  pr.  Ch.,  Ii.  257);  5,  ElderhorBt  (G.  Rep.  Arkansas,  1Q»,  1S58);  G,  7,  H.  Sisse  (Verb. 
nat.  Ver.  Bonn,  88,  1S63);  8,  v.  Kobell  (J.  pr.  Ch„  Xiviii.  480);  9,  Long  (Jahrb  Min.  1858,  289); 
10,  Marigny  (Ann.  d.  M.,  V.  iL  072);  11-15,  Monheim  (Raram.  3d  Suppl.,  131,  J.  pr.  Ch.,  ihi. 
382);  lt>-20,  U.  Riaw3  (L  c):  21,  £arsten  (SyaL  d.  MebilL,  iv.  425);  22-24,  Moohei-n  (L  \);  S^ 
Qenth(Am.  J.  Sci.,  II.  n.  119): 

C         2n         f-e      tb 
A.— 1.  SomerBetshire  362      64  8       —     — =100  Pmithaoo,    Q.=4-839. 
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C 

3.  Altenberg  35' 13 

4  Moresnet,  Belgium     33-78 
5.  Marion  Co.,  Ark.      [81  45] 


6.  Altenberg,  w,  cryst 

7.  "        hnh.    ** 

8.  Nertschinsk 

9.  Wiesloch,  ywK 

10.  Algiers 


B. — 11.  Altenberg,  gn, 

12.  " 

13.  " 
U. 
15. 
16. 
17. 
18. 
19. 
20. 


it 
ti 
tt 
a 
t( 
(t 


t( 


w.  crysL 
leek-gn. 
yioh.-gn. 
ywh. 


2nC 

98-24 
97-92 
96-00 
8997 

90-10 

60-36 
65-89 
68-62 
71-08 
40-43 
88-72 
84-92 
78-:s2 
77-31 
67-89 


2n 

64-56 
63-06 
66-97 

0-62 
2-26 
203 
0-57 


0-16,  Si  0-16=100  Heidingsfeld. 

0-34     ,  Si  1-68,  fl  1-28=10004  Schmidt. 

ir.      — ,  Ca  1*07,  quartz  1-61  =  loo  Elderhorst. 


MnC  ifgC 

0-16  0-23 

010     

0-3-2 


1-74 


CaC 

0-20, 
tr.= 

2-43,* 

2-30, 


32-21 
36-46 
35-41 
23-98 
63-24 
lU-30 
13-46 
15-66 
16-43 
29-8S 


C. —  21.  Nertschinsk 

22.  Herreuberg,  gn. 

23.  "  pale  gn. 

24.  Altenberg,  ywK-w, 


89-14   

85-78  2-24 

74-42  3-20 

84-92  1-58 


4-02 
8-47 
3-24 
2-58 
2-18 
tr. 
0-43 
6-28 
116 
1-30 

10-71 
7-62 

14-98 
6-80 


0-14  1-90, 

2-27, 

3-67, 

264: 

5-09= 

010  1-02, 

0-37  1-03, 

tr.  1-20, 

4-04  1-66, 

tr.  117, 


insol.  0-07=99-41  Risse. 
=100  28  Risse. 
tbC  112=99-15  Kobell. 
OaC  3-36,  ZntL  1-94,  Zn  S  047, 

sand  0*45  Lon^ 
l»b  C  0-44,  Xs  8-30,  3Pe  1-50,  sand 
0-30 =99-68  Marigny 
calamine  2-49=101-11  M.  G.=416 
calamine  0-41  =98  50  M.    G.=4-04. 
calamine 048=  1 0 1  32  Monheim. 
=  100-18  Monheim. 
=  10094  Monheim. 
insoL  0  18=100-32  Risse. 
insol.  <r.=  100-21  Risse. 
insoL  ^r.  =  100-4l  Risse. 
ineoL  1-07=100-67  Risse. 
insoL  <r.= 100-24  Risse. 


=99-85  Karsten. 

4-44     0-98,  Si009,  fl<r.=101-15M.   G. 
3-88     1-68,  Si  0-20,  fl!  0-56=98'92  M.  G. 

1-58,  calamine  1-86=99-57  M.    G. 


2-84 


:4-08 
:3-98 
:4-20 


D.— 25.  Albarradon,  Mex.        93-74 


1-60    0-29     1-48,  Cu  C  3  42=100-43  Genth. 


But  a  part  of  the  24  analyses  of  Altenberg  smithsonite  by  H.  Risse  are  given  above.  Ho 
writes  the  formula  n2n  C+m(^e,  Mn,  Mg,  Ca)  C.  The  ratio  of  the  1st  to  the  2d  member  in  anal. 
16  (above)  is  7  :  1 ;  in  17,  6  :  1 ;  in  19,  3  :  1 ;  in  20,  2  :  1. 

Pyr.,  etc. — In  the  closed  tube  loses  carbonic  acid,  and,  if  pure,  is  yellow  while  hot  and  color- 
less on  cooling.  B.B.  Infusible ;  moistened  with  cobalt  solution  and  heated  in  O.F.  gives  a  green 
color  on  cooling.  With  soda  on  charcoal  gives  zinc  vapors,  and  coats  the  coal  yellow  while  hot, 
becoming  white  on  cooling;  this  coating,  moistened  with  cobalt  solution,  gives  a  green  color 
after  heating  in  O.F.  Cadmiferous  varieties,  when  treated  with  soda,  give  at  first  a  deep  yellow 
or  brown  coating  before  the  zinc  coating  appears.  With  the  fluxes  some  varieties  react  for  iron, 
copper,  and  manganese.     Soluble  in  muriatic  acid  with  effervescence. 

Obs.— Smithsonite  is  found  both  in  veins  and  beds,  especially  in  company  w\\h  galenite  and 
blende ;  also  with  copper  and  iron  ores.  It  usually  occurs  in  calcareous  rocks,  and  is  generally 
associated  with  calamine,  and  sometimes  with  limonite.  It  is  often  produced  by  the  action  of 
sulphate  of  zinc  upon  Ciirbonate  of  lime  or  magnesia. 

Found  at  Nertschinsk  in  Siberia,  one  variety  of  a  dark  brown  color,  containing  cadmium, 
auother  of  a  beautiful  bright  green;  at  Dognatzka  in  Hungary;  Bleiberg  and  Raibel  in  Carinthia; 
Wiesloch  in  Baden,  in  Triassic  limestone ;  Moresnet  in  Belgium ;  Altenberg,  near  Aix  la  ChapeUe 
(Aachen),  iu  concentric  botryoidal  groups.  In  the  province  of  Santander,  Spain,  between  the 
Bay  of  Biscay  and  the  continuation  of  the  Pyrenees  range,  at  Puente  Viosgo,  the  mountains 
being  only  four  leagues  from  the  coast ;  the  smithsonite  here  occurs  in  mountain  limestone ;  in 
other  places  it  is  found  iu  dolomite,  probably  muschelkalk ;  it  is  in  vertical  lodes,  found  fre- 
quently in  scalenohedrons  as  a  pseudomorph  after  calcite.  At  Ciguenza,  6  miles  E.  of  Santan- 
der,  the  lode  varies  in  width  from  I  to  2  meters  to  1  inch;  the  mineral  is  drusy,  cavernous; 
bleudo  is  abundant,  and  changes  into  pure  white  smithsonite ;  the  latter  also  occurs  like  chalce- 
dony, in  reniform  and  botryoidal  masses ;  it  sometimes  contains  galena  and  cerussite.  In  £ng- 
hiud,  at  Roughton  Gill,  Alston  Moor,  near  Matlock,  in  the  Mendip  Hills,  and  elsewhere ;  in 
Scotland,  at  Leadhills  ;  in  Ireland,  at  Donegal. 

In  the  U.  States,  in  Conn.,  at  Brookfield  in  very  small  quantities.  In  N.  Jersey^  at  Mine  Hill, 
near  the  Franklin  furnace,  only  pulverulent  fVom  decomposition  of  zincite.  In  Penn,^  at  Lancas- 
ter abundant,  and  oflen  in  fine  druses  of  crystals,  also  sometimes  pseudomorphous  after  dolo- 
mite ;  at  the  Pcrkiomen  lead  mine ;  at  the  Ueberroth  mine,  near  Bethlehem,  in  scalenohedrons, 
also  an  earthy  variety  abundant  as  an  ore.  In  WUconsin^  at  Mineral  Point,  Shullsburg,  etc., 
(x-tnstituting  pseudomorphs  after  blende  and  calcite.    In  JUnneaoia^  at  Ewing's  diggings,  N.W.  of 
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Alt, — Smithsonito  changes  Uirough  the  aclioo  of  alkaline  silicatsB 
i>r  beoomes  mcrasted  witli  nilica  nod  forms  quartz  pseudomurpliH.     II   .  .   . 
by  liiuonile  or  gotbite.     The  coucrolioDary  vuii^ly  from  Spaiu  liaa  a  nucleoii  of  calmnfne. 

724.  ARAGONIXB.  Sputli  caleaire  criBt.  en  (jrismcshenflgcnesiiontloEdeni  bouts  sonlBari^ 
ducoiilroa  liidreonfereiice,  id,  dout  le3  deui  ImutB  aont  lisaoa  (fr.  Spain),  Daui/a,  Oat-Oli,  t5ft 
62,  17G7.  Arragoniacher  Apatit  Went.,  Bergoi.  J.,  L  95,  17B8;  Klapr.,  lb,  L  :(99,  OreU'iJ  Ann, 
t  S87,  116S  (mukiDg  it  carlxniate  of  liuie).  AmgonlRcher  Xalkitpath  Wsm.,  Bergm.  J,  il  71b 
1790  (aftur  Klapr.  auaL).  Arragon  Spar  {vat.  of  Calo  Spar)  Kinain,  Min.,  i  87,  1794.  Am- 
gonit  Wem.,  Esttiet'B  Uin.,  ii.  1088,  1798.  ExcenlriscbBr  Kalkstoin  KarHen,  TabeC,  34,74, 
ISOD.  Arragonite  (first  miLdo  distinct  froin  Calc  Spar  Ihroiigh  cijst]  Uaajf,  Tr.,  IL  isol.  and 
Broch.  Uiii.,  L  G76,  1800.  Igiit  (fr.  Iglo.  TtaugflTHnia}  Eimark,  Bergm.  J.,  iu.  99,  179S;  I^oiL 
KadeUtvin  Lao.  KTbgeutfl^iu  pt,  JBserkslk  pt,  S^balieDkalk  pL,  Sprudelatein,  Germ.  Cbim. 
borarate  R  S.  Clarke,  Ann.  PbiL,  II.  ii  S7,  117,  IS'^il.  Tamoriiit  SreUh^  Handb.,  252,  ISll ; 
TaraoTicit  Said.,  Hnndb.,  la45,  UoBsotiite  Luca,  Cimenlo,  yii,  453,  186B.  Oaorsblt  Smfl, 
B.  E.  Ztg.,  iTit.  54,  18GS. 

StulacCites  Flos  Foiri,  Marmoreus  ramulogua,  Xmn.,  S;st,,  183, 1T6S.  Stalagmites  coraJloidea 
WaiL,  ii.  388,  17IS.  Coralloidol  Aragooilc.  Chaux  carbouatS  coralloldea  IL,  Tr.,  il  ISOl. 
Eiaenbliilba  pL  Wern. 

Orthorhomltie.     7/\  7=110°  10',  0  A  1-1=130''  50';  n:h  :  c=l-1571 : 
1 ;  1'6055.     ObseiTed  planea  :   0;  vertical,  7,  i-l,  i-i  ;  domes,  ^-l,  1-t^  i-*, 
.  24,  34,  5-i,  64,  94;  U;  wtabedral,  1,  6,  9,  1-i,  2-S,  6-T. 


OA  1-1=130"  50' 
0  A  1=126  15 
0Al-a=13T  15 


CA  2-2=118°  25' 
OAj-i=ltlO  11 
0  A  14=144  13 


24  A  24.  top,=69'  30' 
14  A  14,  top,  =  108  3« 
7a«4  =  121   55 


/T^WTl 


\Jzjik 


Crystals  usually  having  O  striated  parallel  to  the  shorter  diagonal.  Cleav- 
age :  7impertect;  i4distiiiet;  14imperfect.  Twins:  composition-face  7 
(1)  Consisting  of  two  inMvidtials ;  (a)  the  two  parts  with  the  planes  »4 
largely  and  normally  developed,  f.  534  and  584a,  the  latter  a  section  ;  plas- 
matic angles  116°  10'  (=7a  7}  and  121'  55'  (=7Ai-i)  with  the  reentering 
angle,  and  also  the  opposite  salient,  116"  10';  (6)  i-l  undeveloped  on  one 
Bide,  and  the  ibnn  consequently  a  six-sided  prism,  f.  585,  and  a  section  in 
f,  58Sa,  and  having  three  angles  of  116°  10'  (namely,  7  A  7,  7'  A  I',  and 
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a  A  aO,  two  of  121°  55'  (/A  t-^,  and  one  of  127=  40'  (/a  /") ;  tlie  simple 
form  of  f.  5S5  is  shown  in  f.  583 ;  (c)  similar  to  f.  584,  but  ^lenctration 
twins,  the  two  parts  penetrating  and  crossing  one  another  at  middle,  as  in 
f  5S6,  &  transverse  wetion  of  which  is  shown  in  f.  587  (it  may  also  be 
regarded  as  consisting  of  4  individuals,  arranged  as  represented  by  the  4 
nueleal  rhombs  at  the  ecntre  of  f,  587,  but  two  by  intersection  may  produce 
tlie  same  result).     (2)  Conmting  of  more  than  two  indioiduah  ;  {a)  com 


bined  about  the  acute  angle,  as  the  form  consistmg  of  three  individuals,  in 
f,  b^^n,  a  view  ot  base,  or  section,  the  dotted  lines  showmg  tlie  relations 
of  the  constituent  parts ,  by  extension  of  the  combined  crystals  the  form 
maj  be  a  hexagonal  prism,  either  of  simple  juxtaposition  or  of  penetra- 
tion, alho  consisting  of  more  than  three  individuals,  5S8o;  (J)  combined 
about  the  obtuse  angle,  as  in  f,  58Sd,  which,  by  the  extension  .of  the 
parts,  nnv  become  a  hexagonal  prism  with  or  without  reentering  angles ; 
niho  III  t  58'*F,  m  \^hlch  the  three  individnals  extend  across  the  mid- 
dle, making  a  penetration  twin,  as  illustrated  by  the  numbering  of  the 
jiaits.  The  penetration  or  crossing  twins  often  have  the  different  parts 
very  unequally  develoivcd  (one  or  two  of  the  three  individuals  extending 
across  and  not  the  otlier)  and  also  of  very  unequal  dimensions.  Figures 
BSSn  to  E  are  views  of  base  of  prism,  showing  the  usual  strite  parallel  to 
the  sliorter  diagonal ;  v.n^[&m=r=\\io°  10',  n=127'' 40',«=168^  30'.  (3) 
Twimitiig  often  many  times  repeated  in  the  same  crystal,  producino;  suc- 
cessive reversed  layers,  the  alternate  of  which  may  be  exceedingly  thin,  a 
structure  illustrated  in  f.  588f  ;  often  so  delicate  as  to  produce  by  the  suc- 
ccBsion  a  fine  striation  of  the  faces  of  a  prism  or  of  a  cleava^  plane. 

Also  globular,  reniform,  and  coralloidal  shapes;  sometHnee  columnar, 
C'im]K)sed  of  straight  or  divergent  fibres ;  also  stalactitic ;  incrusting. 

II.=3-5-4.  G.=2-i)3I,  Haidinger;  2-927,  Blot;  2-945-3-947,  small 
t-rystftis,  and  others  when  pulverized,  Bendant;  2'932,  fr.  Katnmsdorf, 
Sclimid.     Lustre  vitreous,  sometimes  inclining  to  resinous  on  surfaces  of 


wo  03TGEN    C0MPOtn.-D3. 

fracture.  Color  white  ;  also  graj,  yellow,  green,  and  violet ;  streak  dqCiJ- 
ored.     Transparent — translucent.     Fractuie  Bubconclioidal.      Brittle. 

Var. — I.  Onlinary.  (a)  CryatallUed  in  siioplB  or  compound  ciyslals,  the  latter  much  the  mott 
Mininon;  oltea  in  tsdialmg  ^oaps  of  sricular  crystala.  (i)  Coluumar;  a  fine  fitrauB  mn>l} 
with  silky  lustre  is  caUed  SaHa  spar,    {ej  UaEBlve. 

2.  Scaly  nuutire;  snow-wliito  {Srhamnialk);  Q.  =  2'9S4;  froia  Wii^deretadt,  a  psi^udoDiotyili 
after  gypsum. 

S.  Slalaelitu:  or  jialagmiUc  iehhei  mmpaa  oT  &hcovt  io  ntruclure};  as  with  colcite;  Spnulci- 
itein  is  stAtocCitic  rrom  Carlabad. 

4.  OoraUoidal;  in  groupings  of  delicate  interlocmg  and  coaleadn^c  stems,  of  a  saoM'-whtte  color, 
and  looking  a  little  like  coruL 

5.  Ihrnovicile;  »  kind  containing  carboaute  of  lead,  from  Tumowilz  Id  Silesia  ;  it  has  I  '■  1= 
116'  13',  6nd  Oa  1.i=1«'  16',  Webaky. 

Moneliite  la  a  light  green.  columDar,  radiated  variety,  from  the  liiaa  cf  Gorfalco,  la  Tuksbj. 
oontaining  nearly  7  p.  a  oroirbouBtoof  stroiitiaoand  a  trace  of  copper;  G.  =  "2-8S1,  OttnUttiM 
only  colunmar  aragonito  fhnn  Nertiichiiuik,  SUeeini  G.=3'e54— 3  ei&5. 

Blender  crystals  Tiom  Grass- ICammsdorr,  near  Saalfeld,  owe  their  tapering-  Torm  to  the  piaiiu 
9^  (j,  and  9  (3i.'bmid,  Pogg.,  curl.  147).     Figa.  G83,  5f\  58H  arc  tyom  Naumson. 

Oomp Ca  C,  like  calci to,  =  Carbonic  acid  44,  lime  6ti=10D.     Analyses  :  1—4,  Stromeyer  (Dt 

Arog. ;  also  8chw.  J..iiii.  S6%  4!I0,  (iilb.  Ann.,  ilill  iIt.  xItIL  iJix.lL  liv.  IxiiL] ;  6,  6,  NeDdtrich 
(VersammL  ung.  Nstuif.  NcueobI,  i  S46) ;  7,  Bijttger  (Pogg.,  zlviL  497] ;  8.  Scieren  (Arch.  Fhmn. 
II-liiLal);  !),  Winkler(B.  H.Zlg,iiiv.3l»): 


CaO 

SrC 

tbO 

S         Po'H' 

1.  Brisgau 

970908 

a-4609 



0-4I02      =B9-we74  .Stromeyor. 

a.  JJertachinak 

B7-9SS4 

(I-2578      =0B-3MS  Stromeyer, 

3.  Uschwege 

BU-lfl41 

2-J;i90 

0-3l)77       0-22m=»8-fl616  StromeyOT. 

4  AuBsig 

98-0-> 

1-014B 

0-2139       0-U4g=99-3733StromeTair. 

98'Ga 

0-99 

on     FeD-II==99-89Nendtwich.                      ' 

6.  RetBbimya 

99-81 

o-oe 

0-M  CuC  0-19=99-89  Nendlwioh. 

7.   Tixrnouiitlite 

93-940 

S-»b3 

,).13I         =98-95ti  Bottler. 

S.  Pupeuberg 

!I7  39 

—         =B  ii-:;u  =  100  Stieren. 

S.  Alston-Moor 

97-35 

■ 



,  MgCa-49,CaPfr.  =  89-84W. 
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Dclesso  Bnds  in  the  arogonite  of  Herrongrund,  noar  Nen!=ohl,  Uungary,  no  atrontis,  and  0-13 
p.  c.  of  wator.  A  Tliurnberg  variety  afTorded  E,  Kiegel  (Jahrb.  pr.  Pliurm.,  riiiL  348),  2-2  p.  t 
of  cnrbooate  of  Etrontiao.  A  fibrous  variety  from  Dulloo  in  Curoljorlaud  afl-orded  4-^5  p.  c  of 
MnC. 

Koratou  detected  '2-19  p.  c  of  carbonate  of  lend  in  one  apecimcn.  The  Sprudelslein  of  CarLsInd 
contains  0  lj!l  p.  c  of  fiuoritl  of  calcium  and  0-27  of  arsunic  Jenzsch  reports  moat  aragonites  a 
contoiuiog  llnorioe,  and  finds  in  one  of  unknown  locality  CnF3-i7,  Ca'P  I -24  p.  a;   G.  =  2-S.-li), 

Luca  gives  for  the  MossolUU  (1.  c,)  C  41-43,  Oa  SO-08,  iSt4  69,  CuO-95,  Fa  0-S2,  F  Ir.,  S  1-36- 
99-33.     I'lattncr  found  only  carbonate  of  lime  in  the  oaerskite. 

Aragonil«  and  cnleite  were  the  first  case  of  dimorphisni  observed.  Eirwan  auggeated  in  1791 
that  the  prismatic  form  was  due  to  the  preience  of  atrontia,  which  Stromeyer  disproved  in  1S13. 

Pyr,,  etc. — B.B.  whitens  and  falls  to  pieces,  and  soinetimos,  when  containing  strontia,  impartJ 
a  more  intensely  red  color  to  the  flame  than  lime ;  otherwise  reacts  like  colcit^. 

Obs.— The  most  common  repositories  of  ardgonite  are  beda  of  gypsum,  beds  of  iron  ore  (where 
it  occurs  in  coralloidal  forms,  and  is  tl^na^ninatedjios./erW,  "fiomer  of  iron"),  basalt,  and  trap  rock; 
oceasionaUy  it  occurs  in  lavas.  It  is  often  usnodatcd  with  copper  and  iron  pyrites,  galenite.  acd 
malactiile.  It  is  forming  at  an  old  mine  in  Moutn  Vase,  Italy,  at  a  tempcralure  below  the  boiling 
point  of  water.  It  constitiitca  itie  pearly  layer  of  shells,  llinute  pointed  crystals  occur  in  druay 
cavities  in  the  sinter  of  the  thermal  springs  of  Buden. 

Firnt  discovered  in  Aragon,  Spain  (wlienco  ita  name,  the  word  in  Spain  having  but  one  r),  at 
Molina  aud  Valencia,  near  Migranilla,  in  six-sided  prisms,  with  gypsum,  imbedded  in  a  ferrugiooua 
clay.  Sinoo  found  at  Biliu  in  Bohemia,  in  n  vein  ^versing  basalt  in  Sue  prisms  ;  at  Breisgau  Id 
Baden  1  at  Baumgarlen  and  Taruowilz  iti  Silesia ;  at  Leogang  iu  Salzburg,  Austria ;  in  ^altsch. 
Bohemia,  and  many  other  places.  The  fins-ferri  variety  is  found  in  groat  perfection  in  the  Slj- 
rinn  mines,  coaling  cavities  and  even  caves  of  considerable  extent,  and  associated  with  Fpalhic 
iron.  At  Dulloii,  a  silky,  fibrous  variety,  called  satin  spar,  occurs  traversing  ahalo  in  thin  veini 
generally  associated  with  pyritc.  In  Buckinghamakirc,  Devonshire,  etc,  it  occurs  ia  stalactitii 
forms  in  caverns,  and  of  snowy  whiteness  at  LaadhillB  in  Lanarkshire. 
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Aragonite  in  fibrous  crusts  and  other  forms  occurs  in  serpentine  at  Hoboken,  N.  J.  (it  haa 
been  called  magueaite).  Goralloidal  aragonite  occurs  sparingly  at  Lockport,  N.  Y ,  coaling  gypsum 
in  geodes ;  at  Edenville,  N.  Y.,  lining  cavities  of  arsenopyrite  and  cube  ore ;  at  the  Pariah  ore 
bed,  Rossio,  N.  Y. ;  at  Haddam,  Oonn.,  in  tliin  seams  between  layers  of  gneiss ;  at  New  Garden, 
in  Chester  Co.,  Penn. ;  at  Wood's  Mine,  Lancaster  Co.,  Ponn. ;  at  Warsaw,  IIL,  lining  geodes ;  on 
the  north  boundary  of  the  Creek  nation,  16  m.  from  the  crossing  of  the  Arkansas,  in  hexagonal 
crystals  nearly  ^  in.  through. 

Alt. — Aragonite  may  undergo  similar  changes  with  calcite.  It  also  passes  to  calcite,  through 
paramorphism.  Pseudomorphs  of  copper  after  aragonite  are  reported  from  Bolivia,  and  also 
from  Corocoro,  Peru. 

725.  MANGANOOAIiOITB.    Manganocalcit  Brei(h,,  Pogg.,  Ixiz.  429,  1846.    Fasriger 

Braunspath  Wsm, 

In  rhombic  prisms  like  aragonite,  and  closely  related  to  that  species. 
Cleavage  lateral,  also  brachjdiagonal.     Radiated  fibrous  or  columnar. 

H.=4— 5.  G.=3'037.  Lustre  vitreous.  Flesh-red  to  dull  reddish- 
white.     Streak  colorless.     Translucent. 

Oomp. — 2  Mu  C-f  (Ca,  Mg)  C,  with  a  little  of  the  manganese  replaced  by  iron ;  or  of  the  general 
formula  ^  C.  Analyses:  1,  Rammelsberg (Pogg.,  IxviiL  511);  2,  Missoudakis  (Jahrb.  Min.  1846, 
614): 

1.  MnC  67-48        i^eC3-22        Mg  (5  997        Oa  C  18*81 =9948  Ramm. 

2.  77*98  8*31  18'71=10U  Missoudakifl. 

Pyr.,  etc. — Same  as  for  rhodochrosite. 

Obs. — From  Schemnitz  in  Hungary,  with  quartz,  blende,  galenite,  eta 

Thomaite  Mayer  (Jahrb.  Min.  1845,  200).  A  carbonate  of  iron,  occurriug  in  pyramidal  crys- 
tallizations which  are  said  to  be  orthorhombic ;  also  massive.  G.=3*10.  Lustre  pearly.  An 
analysis  by  Meyer  afforded  C  33*89,  ^e  53*72,  Mn  0-65,  Mg  0-43,  Oa  1*62,  Xl  4*25,  Si  604=  100. 
From  Bleis-Bach,  in  Siebengebirge.    Named  afler  Prof.  Thoma  of  Wiesbaden. 

Junckerite  of  Dufrenoy  was  described  as  having  the  same  characters,  but  proved  to  be  oxilj 
common  spathic  iron ;  and  the  same  fate  may  befall  thomaita 

726.  WITHERITB.  Terra  ponderosa  acrata  Withering^  TrL  Bergm.  Sciagr.,  29,  1783,  PhiL 
Trans.,  293,  1784.  Witherit  Wem,,  Bergm.  J.,  1790,  it  225.  Aerated  Barytes  Wati,  Mem. 
Manchester  Soa,  iii.  599,  1790.  Barolite  Kirwan^  Mul,  I  134^  1794.  Kohlensaurer  Baryt 
GerrrL    Baryte  carbonat^e  I)r, 

Orthorhombic.     I A  7=118°  30',  0  A  l-t=128°  45' ;  a:h:  c=l'24:6  : 

589  500  594 
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1  :  1-6808.     Observed  planes,  /,  J,  i,  1,  f ,  2.     Oa  1=124°  35^',  /A  1: 
U5°  24J.', /A2=160°  58f, /A|=155°  18f, /Ai=125°  57f,  /Af 
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109"  55J',  1  A  1,  mac.,=130°  13'.  bracli.,  89'  57',  baa.,  110"  4a'.  Twins: 
all  the  aiiiipxeil  iigurea,  composition  parallel  to  /;  reiinlering  angles  sonte- 
timee  observed.  Cleavage:  /distinct;  bIbo  in  globular,  tuberose,  and 
botrjoidal  forms;  structure  either  columnar  or  granalar;  aUo  amor- 
phous. 

n.=;3— 3'75.  G.=4'29— 4-35.  Lustre  vitreons,  inclining  to  resinops, 
on  surfaces  of  fracture.  Color  white,  often  jellowiali,  or  grayish.  Streak 
white.     Subtransparent — translucent.     Fracture  uneven.     Brittle. 

Oomp. — Stt  C=C»rbonic  add  S2'S,  barjU  T!-1  =  \0(l.  Analjeea  of  the  Ana:l?xnr1c«  mineral: 
EkproUi(Beilr^  L  auO,  iL84)ohtaiDeit  (!  22,  Ba7Si  Witheriug  (I.  c),  0  ^1-4,  Ba  TnG. 

Thomaoa'a  Salpbaio-earbonalc  a/ Baryta  [Rcc.  Geu.  So!.,!.  375,  lS3a. and Min..  I  lOG)  is  «ith>^ 
ite  iocnjsted  bj  bnrite,  as  shown  Ity  Heddle  (Phil  MngT  IV.  liil  S3T1,  who  onalyaKj  speizmeiti 
Emm  Hexham  in  Nolthumberlimd,  and  Dullon  Feils  Id  WeatnorelaDd. 

Pyr.,  ate— B.B.  fuses  at  2  to  a  bead,  coloring  Che  Bame  jelloiriah  areCD  ;  afler  fuxicni  itacU 
alk^ne.  B.fi.  on  charcoal  witb  soda  flises  oacil/,  and  is  abeorbed  bj  Uie  coaL  Soluble  in  dilaU 
muriatic  acid ;  this  aulaCiDn,  even  when  Ter;  much  dilntvd,  gives  with  Bulpbu:ic  acid  s  wliiu 
predpttato  which  ie  insoluble  in  adds. 

Obi. — Ctecura  at  Alatou-Sloor  iiTCnruberUnd,  UESocialad  with  fralenitc,  in  reins  traver^og  lbs 
coal  (brmatiou ;  at  Fallowflold  near  Hexham  in  Nanhumlierlanii,  in  splendid  eryataja,  soioeUmet 
Uauapurout,  aud  occasionnllf  S  in,  long ;  at  Angleurke  iu  LuncBfihiro,  a  flbroiia  VKrioty ;  at  Aiken- 
diUe  iu  Torkshire;  near Sc.  Aaeph  in  Flintshire;  Tamowitz  in  SiloHiu;  Sxlsna,  UuDgarF-,  Lao- 
gang  in  Sakburg;  Peggau  io  S^ria;  ZmooD' in  the-  Altai;  some  ]dacei  in  SicQj:  tbe  mine  ol 
Arquuroa,  near  Coquimbo,  Cliili ;  L.  Gtang  lelacd ;  Dear  Lexiagton,  Kj.;  with  b&i!te. 

Witherite  is  eatunsivelr  muied  at  FaLowdeld,  and  is  used  in  chemical  worloi  ia  the  maitiifsc- 
ture  of  plsle-glses,  and  in  Fraoctt  in  mDkioRjjeet-^jUgur. 

Alt. — Withi-rite  is  altered  to  barile  (flu  &)  through  tbe  actioD  of  SQlpbate  of  line  in  soluIioD 
at  the  ordinary'  temperature,  or  b;  the  aciion  of  other  aulphat^a  Id  solution,  or  of  water  ctHilain. 
iug  BUtphuric  aoid. 

727.  BROMLTTZI.    Suytccaldte  J.  F.  W.  JohnaU«i,  PhiL  Uag ,  HI.  tL  1,  18.15,  x.  313,  1S1T. 

liiedoareo-au-bonaW  of  Baryles  (froni  a  wrong  aanLj   TAimwon,   Rec  Gon.  ScL,  L  373,  ISSi. 
Bromlito  Thatns,  ThU.  Mag.,  iL  15,  4fl,  1837.     Aletoiiita  SreM.,  Hnndb,  it  265,  1841. 

Orthorhombic.  7a  7=118°  50',  Descl.,  0  A  1-1=123°  39' ;  a  :  l>  :  c= 
1-2504  :  1  :  1-6920.  Observed  planes  :  0  ;  prisin,  /;  octahedrons,  1,  2; 
domes,  U,  34.  0  A  14=143°  32^',  14  A  14,  has.,=n°  55',  24  A  24,  has., 
=  111°  50',  1  A  1,  mac.,=  130''  27',  1  A  1,  brac]i.,=89°  40'.  Twins  :  double 
six-sided  pyramidsj  with  angles  122'  30',  and  142°;  retintering  angle  17S^ 
51'.     Cleavage:  /and  (?  rather  indistinct. 

H.=4— 4-5.  G.=3-718,  Tliomson;  3-706,  Johnston.  Lustre  vitreous, 
Colorless,  snow-wliite,  grayish,  pale  cream  color,  pink.  Translucent.  Frac- 
ture granular  and  uneven. 


inp.-BaC  +  CaC,  Uke  barylocalcite^Oarb.  baryta  BG'S,  carb.  lime  33-7=100. 

alyses:   1.  Jolinslon  (1- c)i  a,  Thorasoa  (PhiL  Mag,,  li  45);  3,   Delesae  (Ann.  Oh.  Phji, 

iiL*25);  4,  v.  Haiier  (Btr.  Afc.  Wien,  iv.  83^  lSi3>: 

BaC         CaC 

SrO 

MdC 

1.  Bromley        ea-l6        3029 

2.  PaUowfleld    60-6;i         30-19 
S.            "             e5'31         32-90 
4.            "             65-71          3429 

6-64 
1-10 

=99-9  Johnston. 

318=100  Thomson- 

.  fli  0-20,  Md  01G=99-G7  DelesM. 

;Si(r.  =  lOOH»uer. 

le  LIS  in  barjtocaloiW. 

llio  lead  mine  of  Followfield,  near  ITe^ham  in  Norlhumberland.  with  wilh 

ill  Ticiyr  Alston  in  Cumberland,  In  veins  nith  galenile,  whence  the  name  . 

bj  TbonsDD.     Most  English  mineralogical  authors  have  set  aside  Thomson's  : 
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although  the  earliest  and  of  British  ori^iOf  for  Breithaupt's.    There  appears  to  be  no  suSQcionf 
reason  for  this. 


728.  STRONTIANITi:.  Strontianit  Svizer,  Lichtenberg^s  Mag.,  vii.  3,  68,  Bergm.  J.,  1791, 1 
5,  433.  Stroutiuu  Wem.  Strontianit.  Kohlensaure  Strontianordo,  Klapr.^  Crell's  Ann.,  1793i 
iu  189;  1794,  u  99;  Beitr.,  L  268.  Mineral  from  Strontian,  Strontian  Spar  {not  Strontite8= 
Strontia),  Ilopt^  Edinb.  Trans.,  iv.  8,  1798  (Art.  read  Nov.,  1793).  Carbonate  of  Strontian. 
Stroutiane  carbonatee  Fi\ 

Emmonite,  Calcareo-carbonate  of  Strontian,  Thomson^  Rec.  G«n.  ScL,  iiL  415,  1836.     Bary« 
Btrontianite,  Stromnite^  5.  Traill^  Ed.  PhiL  J.,  L  380,  1819. 

Orthorhombic.  /A  7=117°  19',  0  A  1-1=130°  5' ;  a\h\  c=l-1883  :  1  : 
1*6421.  Observed  planes:  octahedrons,  i,  -J,  1,  f,  2,  3,  4,  8;  domes,  -J-*, 
l-i,  f  4,  24,  44,  64,  84,  124. 


0Ai4=149°ir 
(?Ai=145  11 
0  A  1  =  125  43 


0  A  14=144°  6' 
14  A  14,  bas.,=n  48 
24  A  24,  bas.,=110  44 


1  A  1,  maxj.,=130°  1' 
1  A  1,  brach.,=92  11 
1  A  1,  bas.,=108  35 
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/ 


ii 


Cleavage :  /  nearly  perfect,  iri  in  traces.  Crystals  often  acicular  and 
in  divergent  groups.  Twins  :  like  those  of  aragonite.  0  usually  striated 
parallel  to  the  shorter  diagonal.  Also  in  colum- 
nar globular  forms ;  fibrous  and  granular. 

n.=3-5-4.  G.=3-605-3-713.  Lustre  vit- 
reous ;  inclining  to  resinous  on  uneven  faces  of 
fracture.  Color  pale  asparagus-green,  apple- 
green  ;  also  white,  gray,  yellow,  and  yellowish- 
brown.  Streak  white.  Transparent — translu- 
cent.    Fracture  uneven.     Brittle. 

Comp. — Carbonate  of  Strontia,  SrC=Carbouic  add  29*8,  strontia  70'2 ;  bat  a  small  part  of  the 
strontia  often  replaced  by  lime. 

Analyses:  1,  Klimroth  (Beitr.,  L  270,  il  84);  2,  Stromeyer  (Unters.,  i.  193);  3,  Thomson  (Min., 
i.  lOS);  4,  Stromeyer  (1.  c.);  5,  Jordan  (Schw.  J.,  Ivii.  344);  6,  Redicker  (Pogg.,  L  191);  7, 
Schnabel  (Ramm.  6th  SuppL) ;  8,  Von  der  Mark  (Verb,  nat  Ver.  Bonn,  vL,  Jahrg.,  272): 

C  §r      Oa       Fe  »n     fl 


y 

0 

I 

1 

L 

1. 

Strontian. 

30-0 

69-5 

2. 

(t 

30-31 

65-60 

3. 

It 

30-66 

65-53 

4. 

Braunedorf,  Sax. 

29-94 

67-52 

5. 

Clausthal  white 

80-59 

6514 

6. 

Hamm,  Westph. 

80-80 

65-30 

7. 

((            ii 

80-86 

64-32 

8. 

(i            (t 

80-84 

63^57 

3-47 
8-62 
1-28 
3-64 
3-82 
4-42 
4-80 


0-5=100  Klapr. 

0-07  0*07=99-62  Strom. 

0-01 =99-72  Thomson. 

0-09  0*07=98-90  Strom. 

0*25 =99-62  Jordan. 

0-08=100  Redicker. 

=99-60  Schnabel. 

=99-21  Mark. 


Thomson  obtained  in  his  emmonite  (1.  c.)  §r,C  82-69,  CaC  12*50,  Fe  lt)0,  zeolite  8-79=99-98. 
Traill's  stromnite  afforded  him  §r  C  686,  BaS  (barite)  27*6,  OaC  2*6,  oxyd  of  iron  O'l ;  color 
grayish-white ;  G. =3-703.  It  is  pronounced  a  mixture  by  Greg  and  Lettsom.  It  is  from  near 
Stromness,  on  Pomona,  one  of  the  Orkneys. 

Pyr.,  etc. — B.B.  swells  up,  throws  out  minute  sprouts,  flises  only  on  the  thin  edges,  and  colors 
the  Same  strontia-red ;  the  assay  reacts  alkaline  after  ignition.  Moistened  with  muriatic  acid  and 
treated  either  B.B.  or  in  the  naked  lamp  gives  an  intense  red  color.  With  soda  on  charcoal  the 
pure  mineral  fuses  to  a  clear  glass,  and  is  entirely  absorbed  by  the  coal ;  if  lime  or  iron  be  present 
they  are  separated  and  remain  on  the  surface  of  the  ooaL  Soluble  in  muriatic  acid ;  the  dilute 
solution  when  treated  with  sulphuric  acid  gives  a  white  precipitate. 

Obs. — Occurs  at  Strontian  in  Argyleshire,  in  veins  traversing  gneiss,  along  with  galenite  and 
barite,  in  acicular  diverging  and  fibrous  g^ups,  rarely  in  perfect  crystals ;  in  Yorkshire,  England  • 
Giant's  Causeway,  Ireland;  Clausthal  in  the  Harz;  Braunsdor^  Saxony;  Loogang  in  Saltzbnrg 
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Id  the  U.  States  it  occara  at  Schoharie,  N.  T.,  in  granular  and  colamnar  masiwi^  aod  aI»o  ii 
crystals,  rorming  nests  or  geodes,  olten  huge,  in  the  hydraulic  timesloDe,  associated  wilh  barile 
pyrito,  and  calcile.  At  Muscaloogo  Lake  a  massive  and  fibrous  Toriety,  of  a  white  or  greeni^ly 
while  color,  in  someCimeB  the  matrii  or  fiuorite.  Gluiimont  liay  and  Theresa,  in  Jefleraon  Co, 
N.  Y^  are  other  localities. 

Alt. — Strontianito  ia  altered  to  celestite  in  the  same  way  as  iritherite  to  barite, 

729.  CERDSBITB.  4'',.i0.tr  Theophr.,  etc,  Cerassa  PMn.,  etc,  Agric^  but  only  the  artificiaL 
Cerusaa  nativa  ei  agro  Vicentino  Owner,  Fosa.,  85,  1665,  Blyspalh  (  — Bleiapath  Germ.), 
Minera  Plum)]i  npathacea,  WalL,  Min..  296,  1147.  Plomb  spalbique /)■.  TrLWaU.  Min.,L53S, 
11E3.  Bly-Spat,  Spatnm  Plumbi  (tho  hard);  BlyOchra,  Cenissa  natin  (the  polTemlent', 
Crmut.,  Min.,  I7SS.  Plumbum  addo  aereo  mineralisatum  Berifm.,Op}iac^S.i26,  1180.  Wein- 
bleiara  Went. ;  Plombe  blanche  f^. ;  White  Lead  Ore.  Eohlensaures  Bid  Otrvi. ;  OaitMMute 
ofLead;  Plomb  carbonate  J¥.  G^mae  .BmdL,  Tr.,  il  863,  1832.  Oemadt  .fiauL,  Handb^  503, 
1846.    Igl^siasite  (Zino-Bleispath  Seritai)  Hoot,  Uin.,  61B,  1841. 

Orthorhombic.  I A  1=117°  13',  O  A  14=130°  9i'  |  a:b:  c=l-1853  : 
1 : 1"6388.  Observed  planes  :  0 ;  vertical,  /,  »-»,  t-i,  *-i,  l-f ;  domes,  J-i, 
i-»,  1-i,  2-j ;   ^4,  H  1-1,  24,  3-5,  44 ;  octahedral,  i,  i,  1 ;  2-i,  2-2, 1-1, 1-1. 


0  A  1=125°  46' 
0  A  f  I=li9  21 
0  A  14=144  8 
0  A  2-1=124  40 
/Aa=121  24 
i-l  A  24=145  20 
i4Ai4=109  53 


24A24,ta8.,=110*'40' 
14  A  l-'i,  bfls.,=71  44 
^4  A  i-i,  ba3.,=39  45 
i-S  At-3,  ov.  t4,=122  43 
1  A  1,  mac.,=130 
1  A  1,  brach.,=92  19 
I  A  1,  ba8.,=10S  28 


Cleavage  :  /often  imperfect ;  24  hardly  less  so,  Crrs- 
*  tftls  usually  tliin,  broad,  and  brittle ;  Bometiines  stooL 

Twins :  very  common ;  composition  face  J,  producing 
usnally  cruciform  or  Btellate  forms.  1.  Consisting  of  two  individuals ;  (a) 
similar  to  f.  584  under  aragonite,  p.  694,  or  to  f.  600  if  tlie  left  of  the  three 
ra^-s  were  wanting ;  (h)  cruciform,  similar  in  mode  of  intersection  to  f,  5S6, 
587,  p.  695,  2.  Consisting  of  more  than  two  individuals ;  (a)  three-rayed, 
f.  600,  a  view  of  a  section,  sliowing  at  centre  the  position  of  the  three  com- 
bined crystals ;  (J)  six-rayed,  t.  599,  which  may  consist,  like  the  last,  of 
three  combined  crystals,  if  the  crystals  cross  at  centre  so  as  to  make  a  pen- 
etration-twia ;  tlic  forms  sometimes  thin,  as  in  f.  599,  but  oHen  consisting 
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of  stout  crystals  similar  in  form  to  f.  597,  the  planes  /  in  this  form  having 
the  same  position  as  /,  /in  f.  699. 

Earely  fibrous,  often  granular  massive  and  compact.  Sometimes  stalac- 
titic. 

H.=3— 3-5.  G.=:  6 -465  — 6*480;  some  earthy  varieties  as  low  as  5*4. 
Lustre  adamantine,  inclining  to  vitreous  or  resinous ;  sometimes  pearly ; 
sometimes  submetallic,  if  the  colors  are  dark,  or  from  a  supei-iicial  change. 
Color  white,  gray,  grayish-black,  sometimes  tinged  blue  or  green  by  some 
of  the  salts  of  copper;  streak  uncolored.  Transparent — subtranslucent. 
Fracture  conchoidal.     Very  brittle. 

Oomp.— I>b  C=Oarbonic  acid  16*5,  oxyd  of  lead  83-5= 100.  Analyses:  1,  Westrumb  (L  c); 
2,  Klaproth  (Beitr.,  iU.  167);  3,  J.  A.  PhiUips  (Q.  J.  Ch.  Soc.,  iv.  176);  4,  Bergemann  (Chem. 
Unters.  Bleib.,  167,  175);  5,  J.  L.  Smith  (Am.  J.  ScL,  XL  xx.  245) : 


C 

th 

1.  Zellerfeld 

1600 

81-20,  te  0-50,  Ca  0-90=98-60  Westrumb. 

2.  Leadhills 

16     , 

82=98  Klaproth. 

8.  Durham 

16-05 

83-56=99  61  Phillips. 

4.  Eifel 

16-49 

83*51=:  100  Bergemann. 

6.  Phenixville, 

Pa. 

16-38 

83-76=100-14  Smith. 

Stalactites  from  Brigham's  diggings,  Wis.,  afforded  J.  D.  Whitney  (Upp.  Miss.  Rep.,  291,  1862) 
Carbonate  of  lead  93  84,  of  lime  018,  of  magnesia  <r.,  sesquioxyd  of  iron,  eta,  1-42,  clay  and  sand 
3'43  =  99-27.  Keraten  obtamed  for  the  igksiasite  (Schw.  J.,  Ixv.  365)  l>bC  9210,  2nC  7*02= 
9912=6l>bC  +  2aC. 

Pyr.,  etc. — In  the  closed  tube  decrepitates,  loses  carbonic  add,  turns  first  yeUow,  and  at  a 
higher  tc*mperature  dark  red,  but  becomes  again  yellow  on  cooling.  B.B.  on  charcoal  fuses  very 
easily,  and  in  R.F.  yields  metallic  lead.     Soluble  in  dilute  nitric  acid  with  effervescence. 

Obs. — Occurs  in  connection  with  other  lead  minerals,  and  is  formed  from  galenite  (sulphid  of 
lead),  which,  as  it  passes  to  a  sulphate,  may  be  changed  to  carbonate  by  means  of  solutions  of 
bicarbonate  of  lime.  It  is  found  at  Johanngeorgenstadt  in  beautiful  crystals;  at  Nertscbinsk and 
Beresof  in  Siberia ;  near  Bonn  on  the  Rhine ;  at  Clausthal  In  the  Harz ;  at  Bleiborg  in  Garinthia; 
at  Mies  and  Przibram  in  Bohemia ;  at  Retzbanya,  Hungary :  in  England,  in  Cornwall,  in  the  mine 
of  St  Minvers ;  delicate  crystals  10  in.  long  were  formerly  found  near  St.  Austell  and  elsewhere; 
at  E.  Tamar  mine,  Devonshire ;  near  Matlock  and  Wirksworth,  Derbyshire ;  in  Cardiganshire, 
Wales  ;  at  Leadhills  and  Wanlockhead.  Scotland,  formerly  in  fine  crystals ;  in  Wicklow,  Ireland, 
magnificent,  sometimes  in  heart-shaped  macles.  In  pseudomorphs,  imitating  anglesite  and  lead- 
hiliite,  at  Leadhills. 

Found  in  Mass.^  sparingly  at  the  Southampton  lead  mine.  In  Penn.^  at  Phenixville,  in  fine  crys- 
tals, often  large ;  also  good  at  Perkiomen.  In  N.  Tork^  at  the  Rossie  load  mine,  but  rare.  In 
Virginia,  good  crystals  at  Austin's  mines,  Wythe  Co.  In  N.  Carolina^  at  King's  mine,  Davidson 
Co.,  good.  At  Valle's  diggings,  Mo.,  but  seldom  crystallized;  in  Wisconsin  and  other  lead  mines 
of  the  northwestern  States,  rarely  in  crystals ;  near  the  Blue  Mounds,  Wis.,  at  Brigham's  diggings, 
in  slalactitcs. 

Alt. — Cerussite  occurs  altered  to  pyroraorphite,  or  phosphate  of  lead ;  probably  through  the 
action  of  waters  holding  phosphate  of  lime  in  solution-;  also  to  galenite  (PbS)  through  the  action 
of  sulphuretted  hydrogen,  and  minium  by  oxydation ;  also  to  breunerite,  malachite,  and  chryso- 
colia. 


730.  BARTTOOALOrrXI.    Brooke,  Ann.  PhiL,  XL  viiL  114,  1824. 

Monoclinic.  (7=73°  52',  /A  7=106°  54',  C>  A  14=149°  ;  a:h:c=z 
0-81035  :  1  :  1*29583.  0  A  l-i=147°  34',  0  A  i^=106°  8',  i-i  A  l-i=138^ 
34',  a  A  i-^=124°,  2-i  A  2-S,  over  6-6, =95°  8',  6-6  A  6-6,  adj.,=146°  6'. 
Cleavage  :  /,  perfect ;   0,  less  perfect ;  also  massive. 


OXYGEN   COMPOUNDS, 

H.=4.  G.  =  3-fl363-5^ 
reous,  inclining  to  resinous,  CVlur  white, 
grayish,  greenisii,  or  yellowish.  Streak 
wlute.  Transparent — translucent.  Frac- 
ture uneven. 

barjW  ljG-3,  earbooata  of  iimB  337  =  100.  Aaalyaoa:  1, 
Gliililren  (Aoil  Piiil,  viiL  116);  3,  Drieaae  (Ann.  Ch. 
PhBrm,,  III,  ini.  *25) : 


1.  Cfl'9       S3-a        =99-5  OliUiIrBU. 

2.  66-20    3J-8a    0a7  =  a8'a6  Delsaee. 

Pyr,  etc.— B.B,  colors  the  flatna  yellowiBh-green, 
end  at  ■  high  temperature  fnijCE  on  Oie  thin  edpPi  aud  BBBumos  a  p»le  green  color  imnnganBUi  of 
beryln,  Plattner) ;  tlie  esesy  reuiAs  nllinlme  uder  igniliOD.  WIUi  the  Qiixes  reacts  for  nucgscesa. 
With  Boda  OD  charcoal  the  lime  is  separated  as  an  infuBiblo  masa,  vhilc  the  remainder  ia  abEorbed 
bj  the  cooL     Soluble  in  dilute  muriatic  acid. 

Obi. — Occurs  at  Alaton-Jloor  !□  UimberlaDd,  in  attached  crjalala  and  masaiTe,  in  tbe  Subru^ 
boniTerOQa  or  mountain  lunsstoue.  Fig.  SOI  lb  from  Bruoho  and  Miller.  CryatolB  2  in.  long  have 
been  abtained. 


731.  PABI8ITB.    Uueite  HaUci-Spada,  183G.    Fari^t  Mtdiei-apada,  Bonsen,    Ann,  Cb, 
Phann,  lul  U7,  1846. 

Hexagonal.  In  elongated  double  ais-sided  pyramids,  with  truncated 
apox ;  basal  angle  Idi""  58',  pyraiiiidai  130"  34'.  Cleiivage :  basal,  vory 
perfect. 

H.=4-5,  G.=4-35,  Bunsen;  4-317,  Dufr.  Vitreous;  cleavage-face 
pearly  or  resinous.     Color  brownish-yellow ;  streak  yellowish-wliite. 

Oomp.— (Ce,  T,a,  fiilC-HKCa,  Ce)F;  wheuco,  making  Ce  :  t-a  :()i=4:  1  : 1,  aa  in  D amour  Jt 
Devillo'a  aoal.,  the  perceiituge  in,  carbonic  acid  '245,  protoiyd  of  cerium  40-3,  protoxjd  of  lantha- 
num li}"2,  protuxjd  of  diilymium  lU'l,  Huorid  of  calcium  146=  10a  These  chemists  show  ttial 
the  water  found  b^  Bunscn  ia  acddental.  Analjscs :  1,  2,  Bunsen  (1.  c) ;  3,  Damour  &  DeriUe 
(C.  K.,  Ut  271); 


I)i 


CbF 


317      2-38      11-5 


23-4! 


42-52       8-ae     9'58     281 


1 15     2  42     10-S3 


lUlO,  CcF  2'16,  Sin  ir.=98'95  D,  A  D. 


Pyr.,  etc.— In  the  closed  tube  yields  no  ivnter,  but  gives  off  carbonic  acid  and  becomes  lighter 
in  color.  B.B.  glows  and  is  iufiisiblH.  With  fused  salt  of  phosphorus  in  the  open  tube  gires  B.B. 
the  reaction  for  Quoriuc.  With  borax  and  salt  of  phoaphorua  iu  the  platinum  loop  gives  a  glass, 
yellon'  while  Ijot  and  colarlesg  on  cooling.     Dissolved  slowly  In  muriatic  acid  with  efrerTcacencc. 

Oba. — I'roin  the  emerald  mines  of  the  Muso  valley,  New  Granada,  wlicre  it  was  discovered  bj 
J.  J.  Paris,  the  proprietor  of  the  mine,  and  from  which  place  iC  was  seut  in  1  Ul^  to  Mcdid-Spada, 
of  Rome,  by  CoL  Acuata. 

Kanicj  alter  J.  J.  Fans.  Tbo  earlier  name  Maaiie  (sometimes  written  Mussile,  the  name  of  the 
valley  beiug  written  both  Muso  and  Musso,  aa  well  aa  Uuzo)  iB  objeetionable,  bocauae  ot  the  us« 
of  Ihe  name  Maimitt  for  a  variety  of  aoiphibole. 


732.  KISCUTIMITB.    Kisehdm-Pariait  T.  Ktn-ovatff,  Bull  Ac.  St  Pet,  iv.  MI,  1861,  J.  pr. 
CL,  Ixzif.  U2,  186i.    Kiacbtimito  <?.  J.  Bmth,  Am.  J.  3d.,  II.  zixr.  427,  1863. 

Amorplioiis. 

0  =4'784.  Lustre  between  greasy  and  vitreous.  Color  dark  brownish 
yellow.  Streak  much  lighter  tlian  color.  In  small  pieces  translucent. 
Friable. 

Oomp.— G  LaO  +  Ce'0'+CB'F'  +  2  11,  or  3  LaO  +  Ce'{F,  Oj'  +  fl,  Zorovaeff,T=  Carbonic  adi* 
n-6i  laothana  H7  7,  Cerium  25'"2,  fluorine  75,  oxygen  96,  wuWr  2'4=100.    The  water  is  probablj 
Uul,  113  in  parisile.     Analysis:  Eorovaeff  (L  c)  : 


(3)1718     3656     27-8 


[9'81 


220 


Pyr.,  etc. — B.B.  at  a  moderate  Icmpcmture  becomes  dull,  opaque,  and  opaline  yelloir;  at  ■ 
bigli  heat  glows,  and  on  cooling  has  a  high  lustre  and  is  brielc-rcd.  With  borax  in  the  outer  Qame 
a  yellow  glaaa,  in  tlje  inner  faint  yellow,  whu'L  bccomca  eolorleaa  on  cooling.  The  powder  moig- 
toned  witli  sulphuric  acid  g^vos  oil'  lluohydrii:  acid,  DisBolves  in  muriatic  acid,  evolving  carbonic 
acid  Bod  chlorine. 

Otu. — From  the  gold  waahings  of  the  Boraovlta  river,  in  the  district  of  Kiadltim,  Urala. 

733.  FHOSOBNTTB.  Horoblei  Kara'.,  Tab,,  78,  1800.  Salzaauies  Bleiene  Slapr.,  Beitr.,  ill 
m,  ISOi.  Cornijous  Lead.  Bleibornerz,  Clilorbleispath,  Oerm.  Plomb  caibooat^  muriati- 
f=re,  Plomb  chlorcwMirbonate,  Plomb  com^  IV.  Phosgen-spath  Bnilh.,  Char.,  ei,  1832.  Kera- 
Bine  Bend.,  Tr.,  ji.  ^02,  iSS'I.  Pliosgcnit  Breilh.,  Handb.,  iL  183,  1811.  Qalenooeratite,  Blei- 
kerat,  Glocter,  Syn.,  248,  1847.    Cromfordite  Grtg  A  LiUtom,  Min.,  421, 1BB8. 


Tetragonal.     6>  A  l-i=132°   37';  a=l-0871.     Ob- 
sei-ved  planes,  as  in  the  annexed  figure. 
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0  A  1=123=  2' 
0  A  2-2=112  21 
0  A  7=90 
0  A  2-i=lU  42 


7  A  1=146°  58' 

1  A  1,  pyr.,=107  17 

7A»-e=135 


Cleavaye:  /and  i-i  bright ;  also  basal. 

ir.  =  2-75— 3.  G.=()— 6-31.  Lustre  adamantine. 
Color  white,  gray,  and  yellow.  Streak  white.  Trans- 
parent— translucent,     liather  sectile. 


>,  chlorid  of  load  61  =  100,  or  oiyd  of  lead  81-9, 


fbC  PbCI 

1.  Oromford  48-4  53-5  =  101'9  KlaprotK 

2.  "  48'45  50H3=99-3S  Bamm.     Q.=e'306. 

3.  "  48-22  61-78  =  100  Smilh. 

1.  TamowitE  19-44  50-4B=il9-89  K.  v.  Nidda. 

Pyr.,  etc.— B.6.  melts  readily  to  a  yellow  globule,  which  oo  cooling  becomea  white  and  crys- 
talline. On  charcoal  in  R.F.  gives  metallic  lead,  with  a  white  coating  of  chlorid  of  lead.  With  a 
Bult  of  plioBpborus  bead  previously  saturated  with  oxrd  of  copper  gives  the  oUoiine  reaotion. 
Dissolves  with  cll'ervescenee  in  nilric  acid. 


704 

OXrOEN   COMI'OUXDS. 

^^H 

Obi.— At  Crawford  near  llatlodt  in  DorbjBliire,  whore  Boma  of  the  eiyfflfflT^^^^^K'^ 
long;  very  rare  iu  CoruwoU;  in  minate  t^j'tal*  at  a  lead  mine  near  Elgfa  In  Scotlard ,  POme 
cttbCoI*  rerectlj  obtuiuol  at  CranTord  sold  for  15  to  ^n  poimds  sterling  cuchi  m  large  urystalA 
at  Gibbas  (f.  &0i)  uud  Uonteponi  in  Sardinia ;  near  Bobrek  in  Upper  Silesia. 

Recent  paper  on  cryst.,  Kokscliarof,  BulL  Ac  St  Pet.,  ii.  231,  1865,  from  wliich  the  ■bort 
flgUTD  and  anglea  are  taken. 

II. 

HYDROUS  CAKBONATES. 

ARRANGEMENT  OF  TUE   SPEOIEa 

a  or  Bodn. 

735.  TBSCHKiucHBBrrB 

aNn'0+)HO)0 

ee|e,KiAm,+i^) 

736.  NiTBOS 

SaC  +  lOfl 

eGle,|Na,-t-lO»q 

137.  Thermos AiBiiB 

S»C  +  fl 

€e|0JNa,+8q 

733.  TaoMi. 

(»Sra+iB)+fl^ 

ee|e=|iiN«,+(H,)+«q 

739.  Qatlomtte 

USa+iCajC-i-'aiH 

e6le.|(SNa.+i«.)+3i«q 

■  magnesia. 

HO.   DYDBOMjIOSESITB 

flgC+jagfl+s 

t^616,lME  +  iMBH,e,  +  «i 

141.  Htobomlouitb 

(Oa.Mg)C  +  tfi 

eeio,nea,Mg}+iaq 

li3.   PaEDAZZlTB 

CaO+i%n 

ee|e,|ea+iMgH,6, 

74.1.  Pescatite 

eeie,|(+ea+iH,)+mq 

(|0«+ifi)0+»q 

«riniD,  lantljttmm,  or  yttriui 

^ 

145.  Lanthanitb 

LaC  +  3n 

ee|e,|£a+3H 

HS.  Tknoebttb 

C,1-,T>fl 

IV.  Containing  zinc, 

cobalt,  nickel,  copper. 

747.   ZiBATITB 

Sie+2Sirt+3fi 

e  e|e,i  Ni+2  m  H,e,+3  at 

748.   REMIKOTOXnB 

Co,(;,fl 

749.  Htdboziscttb 

ZaC  +  Zta'S 

eoie,iZD+2ZoH,e, 

ISO.    AUBICHALCITB 

2nC  +  i(Cn,2n)fi 

ee|e,izn+j(eii,2n)H,e, 

751.  Ualachitb 

CuO+Cuft 

ee|e,ieu+euH,e, 

752.    AZURITB 

CuC+jCufi 

ee|e,ieQ+ieuH,e, 

V.  Contajoing  tiamutti  oi 

■uraniam. 

753.  BiautmTB 

Bi',C',B' 

7S4.   LlEOiaiTE 

?Si;  +  CaC  +  20fl 

7B5.  VOQLnB 

o,Ca,OuC,a 
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736.  TBSOHZnSAOHXSRITE.    Bicarbonate  of  Ammonia  E.  F.  Teschemacher^  *PhiL  Mag., 

zxTiiL  548,  1846.    Teschemacherite  Dana, 

In  crystals  having  two  brilliant  cleavages  meeting  at  112°.  G.=1'45. 
H.  =  l*5.     Yellowish  to  white. 

Oomp.— (^NH*0-h^ HO) C= Ammonia  32*9,  carbonic  acid  657,  water  11-4=100.  Analy- 
sis :  Phipson  (J.  Oh.  Soc.,  II.  i  74) : 

C      ]SrH40     ]0[      Oa 
Chincba  Islands  51-53    29-76    11*00  6*02,  P  060,  ]Slg,  5,  CI  /r.,  alk.  anduricacid  109=100  Phips. 

The  material  analyzed  by  Phipson  was  white,  compact,  crystalline,  and  fragile,  and  had  a  strong 
odor  of  ammonia,  from  which  he  infers  the  presence  either  of  free  ammonia  or  of  sesquicarbonate. 

Pyr.,  etc. — In  the  closed  tube  for  the  most  part  vohitilized,  giving  the  odor  of  ammonia,  a 
white  sublimate  of  carbonate  of  ammonia,  while  an  abundance  of  water  condenses  on  the  tube. 
Soluble  in  water,  and  heated  with  a  fixed  alkali  gives  a  strong  odor  of  ammonia.  Kflfervesces 
with  acids.    Reacts  alkaline  to  test  paper. 

Obs.— From  guano  deposits  on  the  coast  of  Africa  and  Patagonia,  and  the  Chincha  Islands. 
Forms  a  bed  several  inches  thick  in  the  lowest  parts  of  the  guano  deposits  of  Patagonia,  as 
announced  by  Teschemacher ;  and  similarly  at  the  Chincha  Islands,  according  to  Phipson. 

Bicarbonate  of  potash  has  been  announced  by  Pisani  (C.  R.,  Ix.  918,  1865)  as  found  under  a  dead 
tree  at  Chypis  in  Valais,  as  a  result  of  recent  decomposition,  and  has  been  called  by  him  Kalic/no ; 
he  regarding  it  as  a  mineral  as  much  as  struvite.  (Struvite  has  better  claims,  however,  as  it  occurs 
in  guano  deposits,  some  of  which  date  from  the  Post-tertiary  at  least)  He  obtained  for  its  com- 
position Carbonic  acid  4220,  potash  42*60,  water  776,  Ca  0  2*50,  Mg  0  1*34,  sand,  etc.  3  60=100. 

736.  NATRON.    Ni  rpov,  Nitrum,  of  the  Ancients.    Carbonate  of  Soda.    Sonde  carbonate. 

Monoclinic:^  (7=58°  52',  IaI=76''  28',  0  A  14=140°  9*'.  Cleavage  : 
0  distinct ;  i-l  imperfect ;  /  in  traces. 

II.=1-— 1*5.  G.= 1*423.  Vitreous  to  earthy.  White,  Bometimfes  gray 
or  yellow,  owing  to  impurities.     Taste  alkaline. 

Oomp. — ^SraC  + 10  fi= Carbonic  acid  26*7,  soda  18*8,  water  64-5.  Eflfervesces  strongly  with 
nitric  acid. 

Obs. — Occurs  in  nature  only  in  solution,  or  mixed  with  the  other  carbonates  of  soda.  See 
under  Trona  and  ThemumaWite. 


737.  THERMONATRTTE.  Ntrjaov  and  Nitrum  pt  VeL  Natron,  Alkali  orientale  impurum 
terrestre,  Jordblandadt  Alkaliskt-salt,  TTo/l,  Min.,  174,  1747.  Naturliches  mineralischeB 
Alkali  Wem,;  Thermonatrit  iTotd,  Handb.,  487,  1845.  Thermonitrit  Ilausjn,^  Handb.,  1411* 
1847.    Sonde  carbonat6e  prismatique. 

Ortliorbombic.  Observed  planes:  /,  i-2,  i-t,  l-i,  ^,  /Ai-i=138°  5', 
2-2  A  i-2,  front, =58°  14',  lat.,=121°  46',  1-i  A  1-*,  top, =107°  50  ,  irl  A  1-i 
=126°  5',  i-l  A  i=109°  6', /A  i=116°  5'  /A  7=96*  10'.  In  rectangular 
tables  flattened  parallel  to  i-t,  with  sides  oevelled  by  /  and  l-i.  Usual  as 
an  efflorescence. 

H. =1—1*5.  G.=l*5— 1-6.  Lustre  vitreous.  White,  grayish,  yellow- 
ish. 

Comp.— ]!l'a  C+^= Carbonic  add  35*5,  soda  60*0,  water  14*6=100.    Analyses:  1,  2,  Beu- 
dant  (Tr.,  iL  310) ;  S,  Pfeiflfer  (Ann.  Ch.  Fhann.,  Ixxrix.  219): 
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SkC         SaS   NaCI,ete.     fi 

1.  Debraraun  7S*G  10-4  2-2  ISS  — 100  Beadanl, 

2.  Egypt  Ht  l-i  3-1  13-6,  Barthy  lUBller  *■ 
S.  E.  Xiidipa             52-80        }\ii        0'"7         BB*15,  K  0  «-66  =  lU0  Pfeiflfer, 

Oba. — Crjstails  ID.17  be  obbiiiied  trom  a  Bolution  at  a  temperature  betireen  26°  and  37°  C.  II 
oooure  in  varioua  lakes,  aiid  us  nu  effloreBcence  over  the  60U  in  manj  dry  mgioae  of  the  ^be ; 
ftlso  about  sonto  iiriDE^e  und  volcanoes. 

Tbere  appsaia  (o  bo  ulso  an  aiAndraaj  curbonate  of  Boda  in  nature.  Eayser  obtained  for  ■ 
epodmeo  trum  Ibe  Neue  UarRaivUio  niiuc,  near  ClauHtbal,  iiaO  92-07,  Ai(0  S-x2,  CnO  l-£t, 
JoO  0*19,  (I  I -Si.  And  WflOkearoder  gives  for  the  laimpwilion  of  a  Bubatacice  (Vom  Debreczin, 
Hungary,  SaC  S2W,  Nn§  1-67,  fig  0-03,  SaP  1-47,  NaCl  4--lS^99-33;  but  it  is  said  Uial  the 
lattec  nmy  bo  (lom  en  srtilldHi  product. 

Crystals  of  the  Birapla  carbonate  of  aoda  (natran)  lieooma  IhsrinDuatcite  in  efflorescing. 

73S.  TRONA.     Trona  Batgc,  Ac,  H.  Stockh.,  iirr,  1713.     Natnim  Ton    Tripole,   Stnliga 
NuCrum,  Klaprolh,  Beitr.,  liL  S3,  18D2.    Seaqulcarbonate  of  Soda.     Urao  BoimingavU,  Ana.  d. 

M^  xiL  2Iti. 

Monoelinie.  (?Aw=103°  15',  Cleavage:  *-i  perfect.  Often  libruns 
or  eolumnai'  massive. 

H.=2-5— 3.  G.==2'll.  Lustre  vitreoas,  glistening.  Color  gray  or 
yellowisli-wliite.  Translucent.  Taste  alkaline.  Not  altered  hy  expi^iiK 
to  a  dry  atmosphere. 

Oomp,— Sa' C'+t  H—ii  Sa-t-l  H)C+Il=Carbonle  add  10-2,  sodp  31-8,  water  Sa-O,  AuaJ- 
ysis  by  Klaprolh  of  the  African  (Beitr.,  iii  i'A)-.  Carbonic  add  3S,  soda  'iT,  water  )J2*0,  BUlpbaM 
of  aoda  2'd  =  100;  b;  BoiiaeiPgault  of  the  vmo  (I.  c.);  C  an-iiO,  Kn  41-22,  A  l!<-80=99'0->.  Ite 
AJricau  is  oFten  mixed  with  the  siiuple  carbonate  of  Boda,  thennooatrite,  and  Mmimoii  salt  A 
Epednion  oftrooa  from  an  extensive  bed  in  Cburehill  Count/,  Nevada,  gnve  oa  BDelysiB  by  C  & 
Eodniao  (prir.  eonirtb ),  0  3t7i>.  Sa  39-B7,  H  i9-i2,  NaCl  ras,  SaJs  1.-39,  i>i  0-1:1= iuO'49. 

Fyr.,  etc. — In  the  closed  tnlie  yields  wvter  and  carbonic  add.  B.C.  imparts  an  intensal/ 
yellow  color  to  the  flame.  Soluble  tn  water,  and  effervesoei  with  adds.  Reacts  ollEalitie  with 
moistened  teat  paper. 

Oba. — The  Bppcimen  Hnalyred  by  Klaproth  came  From  the  province  of  Suckenna.  two  davs' 
journey  frotn  Fez  '"'         '  .  ■     ^  .    - 


IVom 


.etiilcki 


IS  of  BJ 


nch  to  fl 


e-blade.     To  llui 


6Iiei.'i. 


739.  aAT-IiUSSITB.    fintMinjautt,  Ann.  Ch.  Phya,,  xxxL  270,  1826, 

Konoclinic.  6'=78°  27',  /a  7=68°  50'  and  111"  10',  0  A  14=125' 
15' ;  a  lb:  e=0-9t!y45  :  1  :  0-67137.  Observed  planes :  0 ;  vertical,  I,  i-i, 
i-l ;  dome,  1-i,  14 ;  hemioetahedral,  i.     Angles  from  Pliillipa. 

(5Al-^=130''21' 

f  A  1-4=101  33 
OAi=136  39 
0  A  1=90  30 
/A  14=137  45 
14  A  1-5,  ov.  O,=70  30 
14  A  14,  adj.,  =  109  30 
i  A  i^llO  30 
/Ai-j=124  25 


Maracaibo. 
Crj-stals  often  lengthened,  ; 


1  prismatic  in  the  direction  of  14 ;  also  in 
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that  of  ^ ;  also  (fr.  Nevada)  not  elongate,  but  thin  in  the  direction  of  the 
orthodiagonal,  0  being  very  narrow  or  wanting ;  surfaces  usually  uneven, 
being  formed  of  minute  subordinate  planes.  Cleavage :  /  perfect ;  0  less 
so,  but  giving  a  reflected  image  in  a  strong  light. 

H.  =  2— 3.  G.  =  l*92— l*9li.  Lustre  vitreous.  Color  white,  yellowish- 
white.  Streak  uncolored  to  grayish.  Translucent.  Fracture  conchoidal. 
Extremely  brittle.     Not  phosphorescent  by  friction  or  heat. 

Comp. — N^aC+CaO  +  5  A=(ii^a-hiCa)C+2^fi[=Carbonate  of  soda  85-9,  carbonate  of 
lime  33-8,  water  30*8=  100.    Analysis  by  J.  B.  Boussingault  (Ann.  Ch.  Phys.,  III.  viL  488, 1848): 


]ffa  C  34-5 


Ca  C  33-6 


fi:30-4 


Clay  1-6 =100. 


Pyr.,  etc. — Heated  in  a  matrass  the  crystals  decrepitate  and  become  opaque.  B.B.  fuses 
easily  to  a  white  enamel,  and  colors  the  iiume  intensely  yellow.  With  the  fluxes  it  behaves  like 
carbonate  of  lime.  Dissolves  in  acids  with  a  brisk  effervescence ;  partly  soluble  in  water,  and 
reddens  turmeric. 

Obs. — Abundant  at  Lagunilla,  near  Merida,  in  Maracaibo,  where  its  crystals  are  disseminated 
at  the  bottom  of  a  small  lake,  in  a  bed  of  clay,  covering  urao;  the  natives  call  it  davoa  or  nat/9, 
in  allusion  to  its  crystalline  form. 

Also  abundant  on  a  small  island  in  Little  Salt  Lake,  near  Bagtown,  Nevada,  about  1|  m.  S.  of 
the  main  emigrant  road  to  Humboldt.  The  lake  is  in  a  crater-shaped  basin,  and  its  waters  are 
dense  and  strongly  saline. 

The  Nevada  crystals  gave  J.  M.  Blake  (Am.  J.  Sci.,  U.  xlii.  221),  from  whom  f.  607,  607a,  are 
taken,  the  following  approximate  angles,  the  planes,  owing  to  the  unevenness,  not  affording 
results  nearer  than  a  degree:  /a/=110^  86'  to  \\T  30',  69**  6';  1-t  A  1-»=110''  30',  110"  lO'; 
0^  l-t=l-26'  10',  125''  30';   OAi-i=79*';   Oa/=96''  10';  /Ai=127'  10',  127**  66'. 

Named  after  Gay  Lussac. 

Artif. — J.  Fritzsche  has  produced  artificial  gay-lussite  by  mixing  eight  parts  by  volume  of  a 
saturated  solution  of  carbonate  of  soda  with  one  of  a  solution  of  chlorid  of  calcium  of  1*180 — 
I '150  specific  gravity  (J.  pr.  Ch.,  xciiL  339). 


740.  HYDROMAGNSSm].  T,  WachXmdsUr,  Ak.  H.  Stockh.,  1827,  18.  Hydromagnesit 
V.  Kdbell^  J.  pr.  Ch.,  iv.  80,  1835.  Hydrocarbonate  of  Magnesia.  LaDcasterlte  pt.  SiUiman^  Jr., 
Am.  J.  Sci ,  II.  ix.  226,  1850.    Hagnesia  alba  Phairm, 

Monoclinic.      (7=82^-83%  I h  T=%r  52'  to  88%  ^^^ 

0  A  24=137°  ;  a\h:  c=(nearly)  0-455  :  1  :  1-0973. 
Observed  planes  as  in  the  annexed  figure.  2-i  A  -2-^, 
adj.,=143|°  to  145°,  i-i  A  2-S=113j-°  to  112°,  U  A  -2-^ 
=  105°.  Culminant  angle  between  edges  y,  y  (or  24  A 
2-i)=94°,  edge  t  on  edge  y  (or  i-\  A  24)=133°.  Crystals 
small,  usually  acicular  or  bladed,  and  tufted.  Also  amor- 
phous ;  as  chalky  or  mealy  crusts. 

H.  of  crystals  3*5.  G.=2-145~2-18,  Smith  &  Brush. 
Lustre  vitreous  to  silky  or  subpearly ;  also  earthy.  Color 
and  streak  white.     Brittle. 

Oomp,— 3  (Mg  C-h:fi)+lig  l^=Magnesia  43*9,  carbonic  acid  36'3,  water  19*8= 100.  Analyses ; 
1,  Wachtmeister  (La);  2,  v^  Kobell  (J.  pr.  Ch.,  iv.  80);  3,  4,  Smith  k  Brash,  of  crystalline 
varieties  (Am.  J.  Sci.,  II.  xv.  214) : 

Si 

0-57,  Fe  0-27,  earthy  matter  l-39=99-99  W. 
0-36=100  Kobell. 

— ,  Fe  and  Mn  <r.=:99'72  Smith  ft  Brush. 
— ^  Fe  and  Mn  ^.=99*14  Smith  &  Bnish. 


0 

% 

Tir 

1.  Hoboken 

36-82 

42-41 

18-53 

2.  Negroponte 

3600 

43-96 

19-68 

8.  Texas,  Pa.,  Wood's  Mine 

3fi-69 

43-20 

19-43 

4.            **        Low's  Mine 

36-74 

42-30 

2010 

TW  OXTGEN    COMPOCHPe. 

Pyr^  Btc — lo  the  t^Med  tube  gives  oIT  water  and  earboaic  acid.    B.B.  Ittf<)8>ble,  but  wtutan* 

Bud  Uie  agaa;  rcaij^a  alkaline  to  lumieric  paper.  Soluble  inacEdj;  tho  cryatalljue  oonipacl  taiie 
ties  are  but  slowly  Dcled  upon  by  vo\6  sad,  but  diasolTe  with  effcrvesoeiKV  in  hot  acid. 

Obi. — Occurs  at  HrubsdiitB,  in  UorMrio,  in  serpentine;  in  Negroponle,  neur  Kumi;  at  Eai. 
E«rstuhl,  iu  Uaden.  impure.  !□  tbti  U,  States,  crj'BUtUiEed,  with  serpeuUut)  and  lirudli-,  neat 
Texas,  LaneaaKr  Ca,  Penn,  at  Wood's  and  Low's  uiiiiee;  at^o  in  a  aiiuilir  way  at  UobokE-n, 
H.  Jt  in  Bcicular  iTjKtala  Ilka  notrolite:  at  the  latter  ptnco  id  pnrlhy  urugta.  The  bnicite  of 
Hoboken  sometimeB  chonges  oa  exposure  to  an  earthy  hydromaenoaite. 

The  nboT«  angles  and  figure  wore  taken  by  the  nuthor  thim  a  Uobokon  crycUl  ^  in.  bned, 
in  which  the  nuiumlt  planes  were  Emoolb  aud  brilliant,  the  priamutii;  striated.  The  rhombic  priEm 
in  one  crystal  gave  the  angloa  Hi'  2<)'  and  HI'  60' {  tntt  other  (rrygtala  gave  diOereut  rt«alis, 
and  no  oonstant  value  was  obtained.    The  tpeties  is  ieoioorphous  with  woUsstouite  (p.  liQ). 

The  Laanulftte  oC  Silliuian  (L  c)  is  aliown  by  Smith  and  Bruah  to  be  a  miKlure  of  bnidle 
and  hydroinagnesite. 

Found  pasudomorphoua  of  bnidto  nl  Wood's  mine. 

741.  HTDRODOXX3MITB.  Hyitroma^eait  v.  Kebcll,  J.  pr.  Oh.,  xxxtL  301,  184K.  EaQ> 
mogneeit  Uavsm.,  Uandb.,  1404,  18)7.  Eydromaugaaocaldt  UaHmann,  Kiehr.,  399.  Hydro- 
magncoilcit  pL  Qydrodolomit  Ramm.  Hydroulckelniagneaite  Shtp^  Am.  J,  SoL,  IL  tL  !6IV 
1848.     Peooite  Berm^  J.  pr.  Ch.,  llrii,  13,  IM49. 

Massive.  In  atalactitic  aud  atalagmitie  forms,  aad  globular  concretions 
and  crusts. 

G.=2'495,  Ramm.     Color  jellowiali-wliite,  grajisli,  greeuisli. 

Tar.— (1)  Hydrodotanlte  of  Vesuvius  is  stotactitic  or  Bintor-like;  6,=a-485.  (a)  J^nnik  ol 
Hermano,  ftom  Texas,  Pa.,  it  in  apple-green  to  whitish  crusts,  huviog  a  surface  of  taioat* 
aphenilcii;  the  color  is  due  to  nickel;  0,=:2  80. 

Oomp. — (Cs,  Mg)  C  +  i  Q,  Ramm.,  from  his  anal  of  specimen  received  IVom  Scacchi,  of  Naples; 
Hermoua'a  analysis  affords  (iCla+f  !i]g)C.)-J  i);  von  KobeU's,  fi'C'l^  Aiuljeea:  I,  ?. 
Eobell  IL  c);  2,  BauuneUbetg  (Min.  Ch,,  231);  3,  IlennaDa  (L  c): 

C  Cft  Jig  Si  fe  Aa  11 

1.  TesUTiuH             33*10  4632  2*38  17'40  EobelL 

2.  "                       43-10  26SIII  a,^  23  li'47  Rainmelaberg'. 

3.  Ftanile                  44-54  HOlij  -ITQ-l  125  070  O'lO  5S4,  Sl01S  =  lUl.i  Hermann. 

Pyr.,  etc. — Like  dolomite,  but  yields  water  in  the  closed  tube. 

Oba. — The  Vesuvian  mineral  ia  found  on  Mt,  Sommo.  Pennite  occurs  on  serpentine  and 
chromic  iron,  with  zaratile,  at  Texan,  Fa.,  aod  seema  to  graduate  into  zaratite;  also  at  tSwina- 
nesa  and  Uaroldswick,  in  Unsl,  Shetlauds. 

742.  FRBDAZZTTE.    POzlioltll  pt.,  BeiCr.  Qeogn.  Tyrol,  194,  1813. 

Massive,  granular,  as  a  fine-grained  dolomite-like  rock. 

H.=3-5.     G,=2'634,     Lustre  vitreous.     White  to  grayish-white. 

Comp. — 2CaC-(-Mgfi=Catbouic  acid  34'1,  lime  43-4,  magneaia  IS'!,  water  7-0=  100.  Anal 
yses  by  Roth  (J.  pr.  Ch.,  liL  316) : 

C  %  Ca  B 

1.  Predano     33*51  14-61         4469         6-9B  =  10l). 

2.  "  3426         14-16         4297         7-06=88-44. 

In  the  analyaes  some  &s  and  SI  were  obtained. 
Pyr.,  etc. — Uke  hjdrodolomite. 

Obs. — Prom  Canzacoli,  near  Prodazzo.  ju  the  southern  Tyrol,  where  it  occurs  as  a  marble-hke 
rook.    The  rock  in  some  pkcee  contains  brucile.     May  it  be  a  mixture  ! 

743.  FENOATmL    .^o'ft,  ZS.  6.  Ges.,  iii.  140,  113. 

Similar  to  the  predazzite,  and  &om  the  same  region  ;  G-.=2'613,  Sotbi 


C 

Mg 

6a 

1. 

Predazzo 

26*00 

2432 

85-42 

2. 

n 

26-40 

24-64 

35-47 

3. 

u 

29-23 

24-78 

85-70 

4. 

u 

28-10 

24-47 

35-97 

5. 

Vesuvius 

29-66 

23-68 

35-45 
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2*57,  Damoiir.     Also  as  a  bluish-^ray  Kmestone,  somewhat  yellowish,  from 
Vesuvius;  H.=3;  G.=2*524,  Both;  2*534,  in  powder. 

Ooinp.—CaO-hMgfl= Carbonic  acid  27-9,  lime  35*4,  magnesia  25-3,  water  11-4=100.  Anal- 
yses :  1,  2,  Damour  (Bull.  Soc.  Gr.  Fr.,  II.  iv.  1052,  1847);  3-5,  Roth  (J.  pr.  Ch.,  UL  350,  Z&  G., 

iU.  140) : 

...  '  f^ 

10-89,  Fe  0-45,  §i  0-60=96-68  Daraour. 
10-50,    *♦    0-50,  •*  0-55=9806  Damour. 
10-92=100-63  Roth. 
10-97=97-51  Roth. 
35-45  [10-59],  Xl,  Pe  062=100  Roth. 

In  two  determinations  Roth  obtained  for  the  last  11-75  It,  10*78  iflL  The  Vesuvian  mineral  is 
the  same  that  Ellaproth  analyzed  (Beitr,  v.  91)  without  finding  the  magnesia.  Roth  observes 
that,  as  the  water  is  retained  even  to  360*  and  400^  0.,  the  mineral  must  be  regarded  as  a  chem- 
ical compound.     Damour  observed  pure  hydromagnesite  in  clefts  in  the  Predazzo  rock. 

Named  after  Marzari  Pencati,  of  the  Tyrol 

744.  HOVIT£3.    Hovite,  Native  Carbonate  of  Alumina  and  Lime,  J.  H,  &  G.  Gladstone^  Phil. 

Mag.,  IV.  xxiil  462,  1862. 

Soft,  white,  and  friable ;  earthy  in  fracture. 

Oomp.— (^  Ca4-|tt)C4-aq=Carbonic  acid  44-4,  carbonate  of  lime  28-3,  water  27*8=100. 

The  compound  ordinarily  called  bicarbonate  of  lime. 

The  mineral  is  known  only  as  a  mixture  in  collyritt,  a  hydrous  silicate  of  alumina. 

J.  H.  &  G.  Gladstone  state  (L  c.)  that  there  is  carbonic  acid  enough  in  the  collyrite  to  form  a 
bicarbonate  with  the  lime  present ;  but  this  view  of  the  composition  is  set  aside  because  of  the 
solubility  of  the  so-called  bicarbonate,  and  its  being  unknown  in  the  solid  state ;  and  hence  they 
sugp:est  that  the  excess  of  carbonic  acid  may  be  combined  in  the  mineral  with  alumina,  making  a 
hydrous  carbonate  of  alumina  and  lime,  or  perhaps  replaces  part  of  the  silica  in  the  alumina- 
silicate. 

But  although  the  bicarbonate  referred  to  is  known  only  in  solution,  the  most  likely  condition 
for  finding  it  in  the  mineral  kingdom  is  in  one  of  the  hydrous  silicates  of  alumina,  like  ooUyrite, 
in  which  there  is  present  much  water,  loosely  held ;  the  mineral,  therefore,  is  most  probably  a 
carbonate  of  the  formula  above  given ;  especially  since  a  carbonate  in  which  ^Srl  or  Fe  enters  if 
as  the  authors  admit,  yet  unknown  to  chemistry. 

Analyses  of  the  collyrite  containing  the  carbonate,  by  J.  H.  ft  G.  Gladstone  (L  c.): 


Si 

0 

%1 

Oa 

]0[ 

1. 

6-22 

10-91 

41-04 

7-37 

33-16=98-70. 

2. 

5*87 

14-77 

89-68 

11-22 

2866 

8. 

5-41 

18*15 

36-82 

11-62 

2916' 

4. 

5-30 

1414 

40-51 

918 

'30*87' 

The  excess  of  C  over  that  neutralizing  the  lime  is  in  1,  5-12  p.  a ;  in  2,  5*96 ;  8,  902 ;  4»  6-94 
p.  c. 

Obs. — From  Hove,  near  Brighton,  in  an  old  quarry  in  the  upper  ohalk,  in  fissures  that  cut 
through  layers  of  fiint,  along  with  collyrite. 

745.  LANTHANTTE.  Kohlensaurcs  Cereroxydul  Berz^  ZS.  f.  Min.,  ii.  209,  1825;  KohL  Cer- 
oxydul  Uisinger,  Afh.  Min.  Geog.  Schwed.,  144,  1826.  Carbonate  of  Cerium.  Carboc^rine 
Bcfid.,  Tr.,  it  S54, 1832.  Lanthanit  Haid.,  Handb.,  600, 1845.  Hydrolanthanit  Olocker,  Synops., 
248,  1847. 

Orthorhombie.  7  A  7=93°  30'-94°,  Blake,  92°  46',  v.  Lang;  7 A  1= 
142°  SC/;  a:b:c  =  0-99898  :  1  :  1-0496,  v.  Lang.  In  thin  four-sided 
plates  or  minute  tables,  with  bevelled  edges,  as  in  the  annexed  figures. 
Cleavage  micaceous.     Also  fine  granular  or  earthy. 
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H  =2-5-3.      G.=2-666,  (OBlake;  2-605,  Genth.      Lustre    pearly  oi 
dull.     Color  grajiah-wbite,  delicate  giuk,  or  yellowish. 


^ 


Saucon  TaUey,  Pa. 


I.    Bauoon  tbB^        aa-58        84-90        2i-<IS  Smith, 
J.  "  "  ai-Sfl         5S0M         24  21  Smith. 

3,        "  "  al-u8        BiSS       [33-97]  OeBth. 

There  is  »ome  axyd  of  didjnn<um  with  the  lanthana,  according  to  Smith. 

Blake  oVtsined  U  6^-21,  W93,  64  64,  C  191^.  C+S  (by  ign.)  4fi  0",  15-3S. 

Hisinger  fnuud  in  a  Swedish  ipecimCD,  probBbtj  impure,  La  Tfi'7,  C  lO'S,  &  lS-6,  wbeDOe  (ht 
fomiulii  La'C  +  Slt 

Fyr.,  etc. — In  Che  clo9ed  tube  yields  walor.  B.B.  infuslbie ;  hut  nbitena  Bud  becomes  opaqtM^ 
eilrorf.  uod  brownish ;  with  bomi,  a  glass.  Blight)/  blJish,  reddish,  or  itmethystiue,  oa  cooling; 
with  suit  of  [iliosphorus  a  glass,  bluish  amotbyaUno  while  hoi,  red  cold,  Iho  bead  beuoming  opaqu 
when  hut  Elightly  heated,  and  retainjiig  a  piok  color.     EQerreECea  in  the  acids. 

Oba. — Found  routing  oerile  at  BaatoaB.  Hwedeu ;  also  is  Silurian  limestolio  with  the  ztnc  or«a 
of  the  Saucou  valley,  Lehigh  Oo.,  Pa.,  in  maaaoa  consistiug  of  nf^cegated  iiiiDiit«  tftbles ;  at  tba 
SaadJbrd  iron-ore  bed,  Moriah,  Ebaex  Co.,  N.  Y.,  in  delicate  scales,  and  a  thia  scaly  crust,  in 
flflsuro*  iu  the  orp,  and  on  ct)"stolp  of  allflnite.  RcporWd  by  Shtpiird  aa  occurring  at  the  Cantoo 
mine,  Go,,  in  pink-colored  cijatals,  lining  cnvilips  of  botrjoidnl  wliite  jij-rito. 

ODery.<t.,  W.  P.  Blake,  Am.  J.  Sci.,  IJ.  xru223,  1NJ3,  and  this  Miu.,  IB&4,  with  the  above Sgs.; 
T.  Lang,  Phil.  Uag.,  IV.  xiv.  43,  1K63:  both  on  Fpnusylvania  crystals. 

t46.  TBNOBRITEI.  Kolsyrad  Yttorjord  A.  F.  Svanberg  and  C.  Teager,  Arsb.,  iviii  206,  18SS. 
Ttterspath  Gct-hi.    Tengerite  Dana. 

Pulverulent,  In  tliiii  coatings.  Sometimes  an  appearance  of  radiated 
crystallization. 

Lustre  dull,  or  like  that  of  clialk.     Color  white. 

Comp. — A  carbonate  of  yttria,  accordiag  to  Svanberg  and  Tonger,  but  oo  analysie  hoa  been 
publiabed. 

Pyt.,  etc, — In  the  closed  tube  yields  a  considerable  amount  of  water  (rnish).  Effervesce* 
with  acids, 

Oba, — Occurs  at  a  thin  coating  ou  gadoUnite  at  Ytterhj,  and  is  evidently  a  result  of  its  alter- 


747.  ZAHATTTB.  Hydrate  of  Nickel  (fr.  Teias,  Pa)  Silliaian,  Jr.,  Am.  J.  Sd.,  IL  ilL  407, 
1847;  Emerald  Nickel  id.,  ib.,  vi.  248,  1848.  Nicliel  Smuragrt  Gerin,;  Tciasit  Kmng..  Mid, 
lt>53.  Qirlionato  liidratado  de  Niquel  (fr.  Spain)  A.  Casarm,  A.  M.  Alcibnr  iu  Min.  Revista 
of  Madrid,  a04,  1850;  Zuratitn  Casarcs,  lb.,  176,  March,  1851.     Zamtil  ttrong  orOiogr. 


Inct 

ai»peat 


isting;  olten  small  etalaetitic  or  minute  mamniillary ;  sometimes 
iifl  lu-ismatic  witJi  rounded  suminite.     Also  massive,  compact. 


HTDBOTJS  CABBONATES.  711 

II.=3— 3*25.  G.=2-57 — 2-693.  Lustre  vitreous.  Color  emerald-green. 
Streak  paler.     Transparent — translucent.     Brittle. 

Oomp.— ]S'iC+2  Nirt-f  4  ft=Carbonic  acid  11-7,  oxyd  of  Dickel  594,  water  28*9=100.  Mag- 
nesia sooins  to  replace  at  times  part  of  the  oxyd  of  nickel,  and,  correspondingly,  the  color  becomes 
paler;  the  mineral  at  Texas  thus  graduates  toward  pennite,  which  has  the  same  concretionary 
aspect  as  much  of  the  zaratite. 

Analyses:  1,  B.  Silliman,  Jr.  (L  c);  2,  Smith  and  Brush  (ib.,  xvL  62): 

0  ]?^i  fl 

1.  Texas,  Pa.  11-69        5881        29-60=100  SUliman. 

2.  "  11  63        66  82        2987,  Mg  1-68=100  S  «k  B. 

Pyr^  etc. — In  the  closed  tube  yields  water  and  carbonic  acid,  and  leares  a  grayish-black  mag- 
netic residue.  B.B.  infusible.  With  borax  in  O.F.  gives  a  bead  violet  while  hot  and  reddish-brown 
on  cooling ;  in  R.F.  the  bead  lieoomes  gray  and  opaque  from  reduced  nickeL  Dissolves  easily 
with  effervescence  in  heated  dilute  muriatic  acid. 

Obs. — Occurs  on  chromic  iron  Qt  Texas,  Lancaster  Co.,  Pa.,  associated  with  serpentine;  also  at 
Swinaness  in  Unst,  Shetland. 

Also  in  Spain,  near  Capo  Hortegal  in  Galicia,  where  it  occurs  as  an  incrustation  on  a  magnetite 
in  which  there  is  some  sulphid  of  nickel;  it  is  in  clear  emerald-green,  vitreous  crusts,  some- 
times transparent,  and  also  in  stalactites.  It  proved  to  be  a  hydrated  carbonate  of  nickel  with  a 
little  carbonate  of  magnesia. 

Named  after  Son.  Zarate  of  Spain.    Casares's  name  antedates  that  of  Kenngott. 

• 

748.  REMINGTONITi:.    J.  C.  Booth,  Am.  J.  Scl,  II.  xiy.  48,  1862. 

A  rose-colored  incrustation,  softy  and  earthy ;  opaque.  Streak  pale  rose- 
colored. 

Oomp. — A  hydrous  carbonate  of  cobalt,  but  precise  composition  not  ascertained.  Dissolves  In 
muriatic  acid  with  a  slight  effervescence,  making  a  green  solution,  the  color  due  to  iron.  Cobalt 
reaction  with  borax. 

Obs. — Occurs  as  a  coating  on  thin  veins  of  serpentine,  which  traverse  hornblende  and  epidote, 
at  a  copper  mine  near  Finksburg,  Carroll  Co.,  Marykmd. 

749.  HYDROZINOITE.  Calamine  SmWison^  PhiL  Trans.,  12,  1803.  Zinkbluthe  KarsL,  Tabell., 
70,  99,  18i)8.  Hydro-carbonate  of  Zma  Earthy  Calamine.  Zinconise  Beud^  Tr.,  ii.  367,  1832. 
Zinc-Bloom.  Hydrozinkit  Kenng,,  Min.,  1863.  Marionite  Elderhorst,  G-.  Rep.  Arkansas,  168, 
1858. 

Massive,  earthy  or  compact.  As  incrustations,  the  crusts  sometimes 
concentric  and  agate-like.     At  times  reniform,  pisolitic,  stalactitic. 

II.=2— 2-5.  G.=3*58— 3'8.  Lustre  dull.  Color  pure  white,  grayish 
or  yellowish.     Streak  shining.     Usually  earthy  or  chalk-like. 

Comp. — In  part  ZnC-\-2  2n'fi=Carbonic  acid  13*6,  oxyd  of  zinc  76-3,  water  11'1=100. 
Smithson's  analysis  gives  1  ift  additional  For  anal.  9, 10,  1 1,  the  0.  ratio  for  2n,  C,  fi=13  :  6  :  9 ; 
whence  5  2nC +  8  2a  ft -h  ft,  Goebel= Carbonic  acid  16*3,  oxyd  of  zinc  7.^-4,  water  11*3=100. 
The  analyses  of  Sullivan  (Nos.  11,  12,  13)  give  the  formula  3  2n  0+6  2n  ft = Carbonic  acid  16-2, 
oxytl  of  zinc  74-5,  water  10*3=100,  which  agrees  very  well  with  several  of  the  other  analyses 

Analyses  :  1 ,  Smithson  (I.  c.,  the  specimen  a  white  chalky  incrustation) ;  2,  3,  Karsten  (Syst.  d. 
Mot.,  iv.  429);  4,  Reichert  (Ramm.  Min.  Ch.,  239);  6,  Schnabel  (Pogg.,  cv.  144);  6-8,  Braun, 
Petersen,  and  Voit  (Ann.  Ch.  Pharm.,  cviii.  48);  9,  Koch  (Ramm.  Min.  Ch.,  239);  10,  TerreU  (C. 
R.,  xlix.  553) ;  1 1-13,  Sullivan  (Dublin  Q.  J.  Scl,  ii  135);  14,  Bonnet  (B.  H.  Ztg.,  xxiL  164);  16^ 
A.  Goebol  (Bull  Ac.  St.  Pet,  v.  407);  16,  Eldorhorst  (L  c): 

C         2n         ft 

1.  Bleiberg  13-5        714        16*1=100  Smithson. 

2       ♦*  14-79      12-16      12-26=99-79  Karsten. 
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I.  Raibel 

I.  llollaDtlioI 

i.  Bsniabeek 

i,  Santoudor 


le. 


GuipuzcoB 
Tatl,  Persia 
Arkiuiaes 


U'74 

lS-26 
ia-30 
14-33 


1601 
16112 
IS'18 


S4'D4  15-61,  Ca  0  6%  till  0'U2,  ?tL,  Pe,  and  iiisoL  G-3e=W4iii 

73-aa  ll-B7=:1(IO0aBraiin;  G.=3-262, 

13-1  U-8=10iiP.  tV. 

7473  11-46  =  100  P.  *  T. 

74*6  12-01=100  Koch. 

14-72  13-23=I0U  Terreil. 

71-7e  10-17=  1 00  Sullivan, 

7487  U  U=]UOSiiUivBiL 

71-34  10-63=100  SiiUWsD. 

73-S8  1111  =  1011  Bounet. 

73-35  1113  =  99-Go  Goel»L 

73-28  il-ai=ioo-08  Elderhoret 


Tho  compact  niinerel  loves  S-04p.  c  of  water  and  carbonic  acid  on  heating  to  180*0^  and  14-4] 
p.  c.  more  on  heating  for  G  h.  to  I  BO"  to  1  BO"  a  (Sullivju). 

SehSnidien  deacribes  (B.  U.  Zt^„  xxii.  164)  a  Fiimv-.-!'tr    i 

from  near  La  Nestoaa  ia  Guipua.'oa,  Spain,  whicli  i-i !  - 

— -iS-iS,  11  18'83-IW65.     ll  ia  probably  a  mixtiir'  ■  ■  i  ;».i... Unite. 

Pyx.,  etc.— In  the  closed  tube  yieldB  water;  in  .:'  iil.'.-i  sniithsonile. 

Ow — Occnira  at  roost  mines  of  line,  ondis  areFiuli  ..i   ri  -..!■.  i  in.ii  i.f  tbe  ollmr  orng  of  tliis 

Found  in  gr^t  qusntilipa  at  thi?  Dolores  mine,  Udias  lallef,  province  uf  SantsDder,  in  Spaia, 
ulong  with  ciamiuo,  sinitLsoQitp,  and  blende,  «iTuring  the  floor  of  an  eitenBive  cavero  to  a  depth 
of  a  yard  and  a  hail',  and  hanging  in  daizliiig  wliile  branching  xtalactitea  from  the  roof;  part  ii 
wncrctionury.  pittulitic,  noilulur;  it  is  iiillmatclj  mixed  with  ailioatti  of  zinc,  and  is  pseudomor- 
piiotie  Bfter  il;  and  opal-liice  inua^ea  of  siUcate  end  hj'ilrous  carbotiote  are  oomtnoii,  rormeil  b* 
iho  f^lliog  of  drops  of  wiil^r  holding  tlie  ailicate  in  aolution. 

Also  occuTH  in  the  neighboring  province  of  UuipuzcDu,  Spain,  near  La  Nestnsa.  at  tbe  mines  of 
Ivia  Nievea  and  Li>  Anguatina ;  hC  Bleibcrg  and  Baibcl  iii  Cariutbia ;  near  Reimabeck,  in  Wcei- 
phalis ;  in  HolleDihal,  on  tbe  Zngapitae  in  Bavaria ;  at  Tall  in  the  province  of  Jead  ia  FerBta, 

In  tlie  U  Statca,  at  FricdenSTlUe,  Pa. ;  at  Linden,  in  Wiaconsin,  as  a  conGretlonarj  fibrout 
wUite  cnist  on  smichaouite;  in  Uarion  Co.,  AikauEas  {marioiiitcX  in  concentric  and  <K>iitort«] 
laroia»  and  botrjoldal  crusta. 

Bfucinnt'a  niinie  zuimnis,:,  Irom  Ein^  End  ...nf,  pnwdCT,  has  priorilj-,  but  is  loo  badly  rormcd  M 
bo  retained. 

AiiiL — Deposited  when  hot  soliitiocis  of  zinc  salts  in  water  are  deeoroposcd  by  carbonates  of 
tlic  alkalies.  Tho  white  substance  formed  on  zinc,  wbun  iiioisteiied  and  expoiied  to  the  air,  ia  ■ 
related  compound,  containing,  according  to  BonBdorff,  C  14-19,  2n  T\ib,  B  14  56=  100,  agreeing 
with  Smithsou's  analysis  above, 

160.  AUBICHALCITB.  Calamine  verddtro  (containing  "une  bonne  quantity  do  cuivre"!, 
Mine  de  Laiton  [=  Brass-ore],  Patrin,  Aper(,-u  d.  Mines  en  Siberic,  in  J.  de  Phys.,  miiu  81, 
1788.  Mine  de  Laiton  de  Pise  en  Toscone,  Aurichalcum  of  the  ancients?,  Sage,  J.  da  Phys, 
luviii.  156,  1791.  Messingbliithe  Germ.  Auriohalcit  SoUger,  Fogg-,  xlviii.  495,  1S39. 
Buratite  DeUsse,  Ann.  Ch.  Piija.,  III.  iviii,  478,  1846.    Orichalcit  Glocker,  Syn^  230,  1847, 

In  acicTilar  crvBtaU  foniiing  dnisy  in  crust  at  ion  s ;  also  columnar,  diver- 
gent; plumose ;  gramiliir ;  also  laminated. 

II. =2.  Lustre  pearly.  Color  pale  i^reen,  vcr(liu;ris-green ;  sometimes 
sky-blue.     Streak  pale  greeiii:i!i  or  liluisli.     Traiislticeiit. 

Comp.,  Var. — A  cuprous  hydrozincile.  For  tho  original  aitrielialcite,  O.  ratio  for  Cn,  2n,  C, 
lT=2  :  8  :  4  :  3,  aCnO+3  2aB,  Riltgeri  or  2  2a0i-3  (On,  2a)  ll=Carbonic  add  16%  ciyd 
of  copper  29%  oiyd  of  ziuo  44-7,  water  9-8  =  100. 

For  biiratilf,  or  tho  so-called  lime-aurichutcitc,  according  to  Ddossc,  R  C  +  il  iJ,  in  which  ft=: 
I'm,  Zn,  Oa,  io  (lie  ratio  10  :  14  :  I  in  the  Cliespy  mineral,  and  7  :  8  :  3  in  tho  Altai  Bnt  tbe 
lime  is  probably  from  mixed  calcile,  as  suggested  by  Berzclius;  niid,  this  removed,  the  formula 
is  that  iiboro  given,  as  sbown  by  Birtse. 

A  Santandor  variety,  analyzed  by  Bisse,  containing  much  less  copper  (anal  6,  1),  affords  th 
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formula  (Cu,  Zn)  C-f  2  2n  1^,  with  Cu  to  Zu  in  the  first  member  as  3:1,  the  0.  ratio  for  Cu» 
2d,  C,  il  being  3:9:8:8. 

Analyses:   1,  2,  Bottger  (1  c);  8,  CJonnel  (Ed.  N.  PhiL  J.,  ilv.  36);  4,  5,  Delesse  (I  c);   6,  7 
H.  Risse  (Verh.  nat.  Ver.  Bonn,  95,  1865): 


c       ^ 

Cu 

2n 

Ca 

1. 

Altai,  AurichcHc 

1606       9-95 

28-19 

45-84 

=10006  Bottger. 

2. 

a               u 

1608       9-9:{ 

28-36 

45-62 

=99-99  Bottger. 

3. 

Matlock,  " 

27-5 

325 

42-5 

/r.= 102-5  ConneL 

4. 

Altai,  BuraiiU 

2145      

29-46 

32-02 

8-62=100  Delesse. 

5. 

Chessy,     " 

19-88      

2900 

41-19 

2-16=99-85  Delesse 

6. 

Santander 

1408     10  80 

18--41 

55  29 

— ,  gang^e  l-86=lt>()-44  Risse 

7. 

(t 

24  69 

1603 

66-b2 

,gangue  1-69  =  99-23  Risse. 

Pyr.,  etc. — In  the  closed  tube  blackens,  and  yields  water.  B.B.  infusible;  colors  the  liamo 
deep  green.  With  soda  on  charcoal  gives  a  coating  of  oxyd  of  zinc,  yellow  while  hot  and  white 
on  cooling ;  moistened  with  cobalt  solution  and  heated  in  O.F.  the  coating  becomes  green  ;  the 
fused  mass  removed  frorn  the  coal  and  triturated  in  a  mortar  aflbrds  minute  globules  of  copper. 
With  the  fluxes  reacts  for  copper.    Soluble  in  acids  with  effervescence. 

Obs. — Aurichalcite  occurs  at  Loktefskoi,  at  a  copper  mine  of  the  Altai,  where  it  is  associated 
with  cnlcite  and  limonite,  sometimes  forming  a  drusy  covering  upon  these  minerals ;  at  Matlock, 
in  Derbyshire,  of  a  pale  green  color,  laminated  structure,  and  pearly  lustre;  at  Rough  ten-Gill,  in 
Cumberland;  Leadhills,  Scotland;  zinc  mines  of  the  province  of  Santander,  Spain.  In  the  U. 
States,  at  Lancaster,  Pa.  (Taylor,  Am.  J.  Sci.,  II.  ix.  412). 

The  buratite  comes  from  Loktefskoi ;  Chessy,  near  Lyons ;  Framont,  Tyrol ;  Retzbanya,  in 
Hungary,  in  microscopic  rhombic  or  rhombohedral  tables,  and  also  oblong  rectangular  forms  (a 
mineral  lately  proved  to  be  calciferous) ;  Campigha  in  Tuscany. 

The  mineral  aurichalcite  was  tirst  described  as  a  greenish  variety  of  calamine  by  Patrin,  in 
1788  (1.  c),  and  called  Brass  ore  (Mine  de  Laiton),  **  because,"  as  he  says,  *'the  compound  of 
copper  and  zinc  is  here  made  by  nature."  Among  the  brass  or  copper  ores  of  the  ancients, 
auricholcum  was  reputed  the  best  (Pliny,  xxxiii.  2) ;  and  Sage  was  thence  led  to  suggest  (L  c, 
1791)  that  the  cupriftrom  calamine  (which  afforded,  as  he  showed  by  experiment,  the  best  of 
brass,  without  the  addition  of  either  copper  or  zinc)  might  be  the  ancient  auricholcum.  As  the 
ore  is  a  scarce  one,  this  is  not  at  all  probable.  But  the  idea  explains  the  use  of  the  word  for  the 
species.  In  addition,  H;  is  to  be  said  that  brass  (or  an  alloy  related  to  it)  was  callec^  aarichaicum 
by  Virgil  and  Horace,  and  also  in  the  middle  ages. 

The  Latin  word  aurichulcum  is  regarded  by  some  good  authorities  as  derived  from  ^ofui-^a^Kof 
(=rnounimn  brass):  and,  in  fact,  the  Latin  poets  just  mentioned  wrote  it  arichalcwn.  But  others 
regard  it  as  a  hybrid  word  (from  the  Latin  auruiii,  gold^  and  x:*'^f''5i  brass  or  bronze),  and  the  o  of 
the  poets  as  an  example  of  the  admissible  change  in  Latin  of  au  to  o.  Glocker,  in  view  of  the 
first  of  these  derivations,  changes  aurichalcite  to  orichalcite;  but,  whatever  the  derivation,  as  the 
use  of  auricholcum  dates  from  before  Pliny's  time,  we  modems  may  as  well  let  it  stand  without 
correction. 

7 50 A.  ZiNKAZURiTE  Breitk.,  B.  H.  Ztg.,  1852,  101.  A  blue  mineral  in  small  crystals,  having 
G.  =  3-49,  from  the  Sierra  Almagrera  in  Spain.  Heated,  it  affords  a  little  water,  with  the  reactions 
of  copper  and  zinc.  According  to  Plattner,  it  consists  of  sulphate  of  zinc,  carbonate  of  copper, 
and  some  water. 


751.  MAIiAOEOTII.  XovaoKsna  pt.  Theophr.,  Dioscor.,  etc  "^evShi  LftdonySos  [False  Emerald 
of  Copper  Mines]  pt,  Theophr,  ChrysoooUa,  Molochites,  pL,  P/m.,  Agric  Berggriin,  Cferm. 
Molochit,  Agric.,  Interpr.,  1546.  <£rugo  nativa,  Viride  montanum  pt.,  Koppargron,  Barggront 
pt,  Malachit  Wall.^  Min.,  278,  279,  1747.  Cuivre  carbonate  vert  VAhbS  IbrUana,  J.  de  Phys.,  ii. 
509,  1778,  proving  the  existence  of  a  green  cftrbonato.  Green  Carbonate  of  Copper;  Green 
Malachite ;  Mountain  Green  pt    Berggriin  .pt  Germ.    Atlaserz  [fib.  var.]  Germ. 

Monoclinic.  6^=88°  32' ;  /A  7=104:*'  28',  i4  A  -1-?  =118°  15',  Zepharo- 
vicli ;  a:b:  ^=0*51 155  : 1 :  1*2903.  Observed  planes :  0  ;  vertical,  /, v-i,  i-l ; 
heinidomes,  -1-^,  -J-i,  ^i,  4-i,  \-i  ;  hemioctahedral,  i,  4*2,  f-3.  O  A  14= 
91°  28',  IA{-{=U'2°  14' ;  /A ^=107°,  ^  A  i-i=168^  4-2  A  f  2=157°  30'— 
150°  38'  (obs.  by  Lang.),  -1-i  A  -1-i,  reentering  angle  in  twin,  f.  6I1,=123* 
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22',  Zeph.  obs. ;  ^i  A  }-i,  reeut  in  twin,  ICS"  20'— 36',  Lang  obfl.  Com- 
mon form,  f.  611 ;  also  same  with  other  terminal  planes;  also  with  i-i 
wanting;  ako  with  i-i,  I'-t  very  large,  making  a  rectangular  prism  ;  also 
with  the  vertical  prism  very  short,  as  in  f.  Iil2,  Cryatals  rarely  aimple. 
Twins :  composition-face  i-i,  f.  611 ;  the  reentering  angle  varying  with  the 
terminating  planes;  often  penetration  twins,  as  in  t.  612,  in  which  the  upper 
and  lower  halves  in  front  are  continned  respectively  in  the  lower  and  npper 
halves  behind,  as  illustrated  in  t.  6124,  a  clinodiagonal  vertical  Bection  of 
613 ;  also  under  the  terminal  planes  of  611  in  613,    Cleavage :  basal,  highly 


r<. 

-jf^ 

^ 

s 

= 

1 

^ 

^ 

perfect ;  clinodiagonal  less  distinct.  TTgiially  niassivo  or  incmating,  with 
surface  tuberose,  botpyoidaL  or  stalactitic,  and  structure  divergent;  often 
delicately  compact  tibroiis,  and  banded  in  color;  frequeiitly  granular  ot 
earthy. 

n.— 3'5— 4.  G.— S^T— 4'('1,  Lustre  of  crystals  adamantine,  inclinin» 
to  vitreous ;  of  tibrous  varieties  more  or  less  silky ;  often  dull  and  earthy. 
Color  bright  green.  Streak  paler  green.  Translucent — subtranslueent— 
opaque.    Fracture  subconchoidal,  uneven. 

Oomp.— 0u'C-l-ft=0uC  +  Curt=CarboDicBcidl9'9,  protoijd of  copper  ITS,  water  B'2=lfl0. 
Analyses:  1,  KJaproth  (Beitr.,  ii.  :>S7,  1797);  2,  Vauqueliii  (Ann,  du  Mus.,  ii.  1);  3,  Phillips  (J. 
Boyal  lost,  iv.  27a) ;  4,  J.  L.  Smith  (Am.  J.  Sd.,  II.  u,  2i9) : 


.  Phenixville 


ll-6=inOKliiprotb, 
8T5=liiO'll)  VauqiieliQ, 
93=;100  Phillipa 
9'02,  Pe  0-r2  =  y9-G9Srait 


Fontana,  the  first  nnBlyHt  of  the  Hpeoies,  obtained  (L  c.)  C  19-+,  fl  5-fi,  leariofc  75  p.  c  for  the 
copper.  Other  analyses  :  ores  from  the  Urals  and  Finland,  by  A.  E.  Nordennkiuld  (Act  Soc  Sa 
Feun.,  iv.  607);  Ural,  by  Struve  (Verh.  Ges.  St.  Pel^rab.,  18S0-51,  UK!) 

Pyr.,  etc. — In  the  closed  tube  blackens  and  yklda  water.  B.ti,  fiiscB  at  2,  coloring  the  flaOM 
emerald-itreen ;  on  charcoal  is  reduced  to  metallic  copper ;  with  the  flus:eB  reacts  like  melaconile. 
Soluble  in  acids  with  eSerrcBcence. 

Obs. — Green  malncliilo  accompanies  other  ores  of  copper.  Perfect  crystals  are  quite  rare 
Occurs  abuctdantty  in  the  Urals;  at  Chessy  in  France,  in  the  old  mine  at  Saudlotl)^,  in  Shetland 
at  Schwatz  in  the  Tyrol;  in  Corasall  and  in  Cuml-crhmd,  Eogland;  Samllodge  pop[*r  minti 
Scotland ;  Limerick,  \Vatcrford,  and  elsewhere,  Ireland ;  at  Grinibcru,  near  Sieg^n.  in  (Jermaay. 
At  the  copper  mines  of  Hischiie  Tafrilsk,  belonging  to  Itl.  DemiiiotT  a  bed  of  malachite  was  opened 
which  yielded  many  tons  of  malachite ;  one  [nass  measured  at  top  9  by  1  a  R. ;  and  the  portiai 
ut^oovered  contained  at  least  lialf  a  million  pounds  of  pure  miilHchilr.  Alan  in  handBoine  masMf 
at  Bcinbe,  on  the  west  coast  of  Africa ;  with  the  copper  ores  of  Cuba;  Chili;  Australia. 
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Occurs  in  Chnn^  at  Cheshire.  In  K  Jersey^  at  Schuyler^a  mines,  and  still  hotter  at  New  Bruns- 
wick.    In  Pennitylvania^  in  the  Blue  Kidgre,  near  lincfaolBOn'B  Gap;  near  Morgaxitcnm,  Berki 

County;  at  Cornwall,  Lebanon  Co.,  in  good  Hpecimens;  at  the  Perkioraon  and  Phenixvill©  lead 
mines.  In  Mai-yland,  between  Taneytown  and  Newmarket,  E.  of  the  Mouocacy;  in  the  Catoctin 
Mts.  In  Wisconsin^  at  the  copper  mines  of  Mineral  Point,  and  elsewhere.  In  Cali/omia^  at  Hughes's 
mine,  in  Calaveras  Co. 

Green  malachite  admits  of  a  high  polish,  and  when  in  large  masses  is  cut  iuto  tables,  snufT- 
boxes,  vases,  etc. 

Named  from  ftaXay^rj^  mallows^  in  allusion  to  the  green  color. 

Recent  papers  on  cryst.,  v.  Lang,  Phil.  Mag ,  IV.  xxv.  432,  zzviii.  602  j  v.  Zepharovich,  Ber. 
Ak.  Wien,  IL  112;  Hessenberg  Min.  Not,  Nos.  iii.  vi.  vii. 

T51A.  Mysori.v.  Massive.  G.=2'62.  Soft.  Color  blackish-brown,  when  pure ;  usually  green 
or  red,  from  mixture  ^^ith  malachite  and  red  oxyd  of  iron.     Fracture  conchoidaL 

Camp. — According  to  Thomson  (Min.,  i.  601,  1836),  Carbonic  acid  1670,  oxyd  of  copper  60*75, 
sesquioiyd  of  iron  (mechanically  mixed)  19'50,  silica  2*10,  loss  0*95.  Gives  no  water  in  a  glass  tube. 
Occurs  at  Mysore,  in  Hindostan.  Although  stated  to  be  anhydrous,  it  may  be  an  impure  mala- 
chite. 

751 B.  Lime-Malachite  (Kalk-malachit  Zincken^  B.  H.  Ztg.,  i.  1842).  Massive,  reniform,  botry- 
oidal;  structure  fibrous  and  foliated.     H.=2'5.    Lustre  silky.    Color  verdigris-green. 

From  Zinckea  8  trials  it  is  a  hydrous  carbonate  of  copper,  with  some  carbonate  and  sulphate 
of  lime  and  iron.    From  Lauterberg  in  the  Harz. 

762.  AZURITE.  Caeruleum,  Lapis  armenius  pt.,  P/i'n.,  zxxiiL  67.  Ceeruleum,  Gtrm.  Lasur, 
Berglasur  pt.,  Agric,  217,  etc  Koppar-Lazur,  Cuprum  lazureum,  Cseruleum  montanum,  WalL, 
Min.,  280,  1747.  Bleu  de  montagne,  Cuivre  azur^,  Fr.  Trl.  WaE,  i  606,  1753.  Kupferlasur 
Wcm.  Bergblau  Germ.  Abbe  Fontana^  J.  de  Phys.,  ii.  1778  (with  anaL  making  it  a  carbon- 
ate). Blue  Carbonate  of  Copper,  Blue  malachite.  Chessy  Copper.  Azure  Copper  Ore.  Cuivre 
carbonate  bleu  Fr.  Azurite  BewL,  Tr.,  417,  1824.  Lasur  Haid.^  Handb.,  508,  1845.  Chessy- 
lite  B.  dk  if,  Min.,  594,  1852.    Lasurit  v.  KoheU,  Tafeln,  32,  1853. 

Monoclinic.  ^=87°  39' ;  /A  7=99°  32'.  O  A  U=138°  41' ;  a:  h  :  (?= 
1*039  :  1  :  1*181.  Observed  planes:  0\  vertical,  /,  i-i^  i-t,  i-2,  t-f ;  i-S ; 
clinodoines,  -^4,  -J-^,  f4,  ^,  f4,  14,  f4,  24,  34 ;  hemidomes,  1-t,  2-i,-J"**> 
-1-i,  -2-i ;  hemioetahedral,  |,  1,  2,  -1,  -2 ;  2-2,  4-4  ;  |-^,  |-S,  |-^,  4-S,  -2-i, 
-^^  ;  |-^.     0  usually  striated  parallel  with  {lie  clinodiagonal. 

0  A  7=91°  48'  i4  A  i-i=115°  35'  ei^ 

0  A  i-i=d2  21  14  A  14,  has., =82  38 

0  A  l-i=132  43  24  A  24,    "    =120  46 

0  A  1=125  8  i-2  A  i-2=134  8 

0  A  2=108  35  i-f  A  i-f =121  10 

0  A  -1=127  28  i-i  A  i-^=118  50 

1  A  1,  front,=116  7  i-i  A  2-i=153  51 
^lA-1,  "  =118  16  i^' A  7=139  46 
t-iAl-i=134  56 

Cleavage :  24  rather  perfect ;  i-i  less  distinct ;  7  in  traces.  Also  massive, 
and  presenting  imitative  shapes,  having  a  columnar  composition  ;  ^Iso  dull 
and  eartliy. 

II.=3*5— 4*25.  G.=3"5— 3*831.  Lustre  vitreous,  almost  adamantine. 
Color  various  shades  of  azure-blue,  passing  into  Berlin-blue.  Streak  blue 
lighter  than  the  color.  Transparent — subtranslucent.  Fracture  conchoidal 
Brittle. 

Comp.— 2  Ou  C+Cu  tt=CarboDic  acid  25*6,  oxyd  of  copper  69-2,  water  6-2=100.    Analyses 
1,  Klaproth  (Beitr.,  iv.  31,  1807);  2,  PhiUipe  (J.  Roy.  Inatitution,  iv.  276);  8,  Vauquelin  (Ann.  di 
Mus.,  XX.  1) ;  4,  J.  L.  Smith  (Am.  J.  ScL,  n.  xx.  250)  :  ^ 
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i.  PbenizTilla 


■d'H 


8=100  Klaproth. 
B4G=100Pbillip3. 
66  Vmiqaelia. 
G*84  =  100'S3  Smith. 


AhU  FDDlana  obtnined  (L  e.)  (J  SH2,  On  69-573,  with  only  I'OOl  of  wnter. 

Pyr.,  etc. — Sama  as  in  malachite. 

Obi.— Occurs  in  splendid  crystallizationa  aC  Gbeasj,  near  Ljoua,  whence  it  derived  the  ddidc 
Clieasj/  CopptT.  Also  in  flne  crrstiJs  tn  Siberia ;  at  Moldawa  in  the  Bannat ;  at  "Wheal  BuUtr. 
near  Bedralh  in  Gorawall;  alno  in  DeTonshita  and  DerbfBhirc,  Eaglaod;  in  stasll  qaanmiee  it 
Alston-Moor  and  Wanlockhead,  eta;  at  Porto  Ciiljello,  3.  A. 

Occurs  in  iViin.,  at  the  Ferkionx^n  lead  mine,  iu  iiidiOcretit  spedtnenB,  asBociatc^  vith  pit- 
Dite,  blende,  and  ccrusailo:  uC  PheniiTille,  in  crystals;  at  Corunall,  in  cryxtala  oo  red  (hale: 
near  Nicholeou'a  Gap,  in  tbe  Blue  Ridge.  In  N.  York,  nosr  Sing  Sing.  Id  N.  Jersey,  near  >>■ 
Bmnswiek.  In  Wisamtin,  at  the  old  copper  diggings  near  Mineral  Rlint,  in  good  cnrslals;  il«a 
at  the  Bracket!  mine,  in  bquiU  but  One  ciystals.  In  Vatifomia,  CalaTSraB  Co.,  at  Bugbea^  miite, 
In  CTTStals. 

When  abundant,  azurlto  is  a  raluuble  ore  of  copper.  When  ground  to  an  impalpable  povdn, 
it  forma  a  blue  paint  of  a  bright  tint ;  but  it  is  of  littlo  value  as  a  pigment,  on  account  of  'iU  lii- 
bility  to  turn  green. 

Alt. — Aznrite  occura  altered  to  malachite  through  the  addition  of  mrlioiiic  soid. 

7fi2A.  AiLialTB  flrntt.,  B.  H.  Ztg^  uiv.  310,  1S66.  A  carbonate  of  copper  from. Gluiiiardlkib 
Chili,  (Dotaiaing  chlorine.  It  much  resembiea  atacamito.  It  is  coarse  or  fine  oolumnar,  tti& 
H.=S— 4;  G,  =  aS!tB— 3BG3;  luitrB  TltreouB  to  silky;  color  between  celandine  and  enieral* 
green,  nearer  the  flrst;  streak  TerdigriB-greon.    T.  Erhard  obtained  for  It  (L  o.)  s 

C  I6'48        On  1018        £  0*^0        CI  4-U        gangue  a*:a=lI)0-80, 

whence  he  derives  the  formula  T(0u'C  +  n)  +  Cua+3n,  equivaleut  to  7  of  malad^tc,  1  oft 
bydrons  chlorid  of  copper. 

Aocordiiig  to  this  romQla  the  nitierB]  conaista  of  li  Cu,  10  H.  \Ca  CI.  ir  now  the  CbQ  ■ 
th)ta  mixed  ntacemite,  it  is  combiued  with  il  Ou  fi.  The  romaiad>>r,  1 1  Cu,  T  C,  IB,  coiroapoDda 
exc^tiugao  oicesa  of  vrater,  very  nearly  to  li;B  composifion  of  ainrite ;  11  Cu,  1|C,  BJ  H,  iranU 
be  prtdaely  aiurite.  Atlasite  may,  therefore,  bo  a  mixture  of  about  A\  parts  of  sEurite  witii  1 
purl  of  Dt 


^53.  BISMOTITE.    Biamutit  Sre^,  Pogg,,  liiL  637,  IMl.     Kohlensnurea  Wiai 
Wiamuthspntli,  Germ.    Bistnuthite.     Caxbonale  of  Bisinuth, 

In  implanted  auicnlar  cry  stall  izations  (pseud  oiuorphoiis) ;  also  incmsting 
or  aniorphous ;  pulverulent. 

fl.=4— 4'5  ;  a-5,  epediiiens  tliat  !iave  lost  their  lustre ;  earthy,  I'i. 
Q.=0-S6— 6-909,  Breith. ;  7-07,  from  South  Carolina,  Eammelsber^.  Liw- 
tre  vitreouB  when  pure;  Bometimes  dull.  Color  white,  in oimtaiu -green, 
and  dirty  siskin-green  ;  occasionally  etfaw-yellow  and  jellowish-grav. 
Streak  greenish -gray  to  colorlens.     Bubtraiislucent^ — opaque.     Brittle. 

Oomp, — According  to  Pluttner'a  eiflminationa  (Pogg_  liiL  127),  it  is  a  carbonate  of  biamuli, 
conlfliniag  some  iron  and  copper  (perhaps  a  carboantu  of  oadi),  and  also  sulphuric  add. 

liammeUberg  piamincd  speciniena  from  South  (Jarolina,  probably  of  this  spociea.  and  obtaiae^ 

the  formula  a  (iiiC+fl)  +  I)i  II  (  =  Iil'i;'ll'      "      '     " "^ 

B'a  =  lUU.    Analysea  :  1,  Rammelaberg  (Pog 
wiiL427): 


I.  CheBterfleid  Dial.     6'5( 


3-44=l'i0  Rflmm. 
3Ul  =  100Gcuth. 
fi-oa=100  Genlh. 
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Ditric  acid,  with  slight  efiervescenoe.    Dissolves  in  muriatio  add,  affording  a  deep  yellow  solu- 
tion. 

Obs. — ^Bismutite  occurs  at  Schneeberg  and  Johanngeorgenstadt,  with  native  bismuth,  and  near 
Hirschberg  in  Russian  Voigtland,  with  brown  iron  ore,  native  bismuth,  and  bismuthinite ;  at 
Joachimsthal ;  near  Baden ;  also  in  the  gold  district  of  Chesterfield,  S.  C,  at  Brewer's  mine,  in 
porous  yellowish  masses,  sometimes  reddish  from  oxyd  of  iron  ;  surface  of  fracture  white  and 
vitreous,  resembling  somewhat  calamine ;  in  Graston  Co.,  N.  C,  in  yellowish-white  concretions. 

T53A.  "With  the  bismutite  of  Joachimsthal  occurs  another  bismuth  carbonate,  in  thin  longish 
crystals,  vitreous,  siskin-green  to  clove-brown,  translucent.  It  contains,  according  to  Lindacker 
(Yogi's  Min.  Joach.,  1()8),  oxyd  of  bismuth,  carbonic  add,  water,  silica:  efifervesces  with  acids, 
and  B.B.  gives  bismuth  reactions. 

764.  LIEBiarm.    J.  L.  SmUk,  Am.  J.  Set,  II.  v.  336,  1848,  and  xL  259.    Uran-Kalk-Car- 

bonat  Voglf  Jahrb.  G.  Reichs.,  iv.  221,  1863. 

In  mammillary  concretions,  or  thin  coatings ;  cleavage  apparent  in  one 
direction. 

II.=2— 2*5.  Lustre  of  fracture  vitreous.  Color  beautiful  apple-green. 
Transparent. 

Comp.— ^CH-0aC-h20fl:=:Carbonic  add  11*1,  oxyd  of  uranium  36*2,  lime  71,  water  45  6; 
or  2Ca  0  +  ^'C  +  36£[,  Ramm.,=C  902,  9  3912,  Ca  7*67,  fi  4419=100.  Analysis  by  J.  L. 
Smith  (L  c) : 

(5  10-2  ^880        6a  8-9  fi  46-2 

Pyr,,  etc. — In  a  matrass  yields  much  water  and  becomes  yeUowisb-gray.  At  redness  it 
blackens,  without  fusing,  and  on  cooling  returns  to  an  orange-red  color.  At  a  higher  beat  it 
blackens,  and  remains  so  on  cooling.  With  borax  it  gives  a  yellow  glass  in  the  outer  flame,  and 
a  green  glass  in  the  inner.  Dissolves  readily  in  dilute  adds  with  effervescence,  and  ailbrds  a 
yellow  solution,  with  the  reaction  of  uranium  and  lime 

Obs. — Occurs  with  medjidite  on  pitchblende,  near  Adnanople,  Turkey;  also  at  Johanngeorgen- 
stadt and  Joachimsthal.  Dr.  Smith  states  that  both  the  lime  and  uranium  of  this  salt  are  derived 
from  the  pitchblende. 

A  related  mineral  from  Ellas  mine,  near  Joachimsthal,  has  been  examined  by  Yogi  and  J.  Lin- 
dacker (Jahrb.  G.  Reichs.,  iv.  221,  1853).  It  occurs  in  scaly  aggregations  on  pitchblende,  has  a 
si«kin-green  color,  and  a  pearly  lustre  on  a  cleavage-face ;  subtransparent  to  translucent;  H.=r 
2'.")  — 3.  B.B.  on  charcoal  infusible ;  with  borax  and  salt  of  phosphorus  the  reaction  of  uranium. 
Dissolves  with  eflfervescence  in  sulphuric  acid,  a  white  deposit  being  thrown  down ;  solution  in 
sulphuric  and  muriatic  acids  green,  in  nitric  acid  yellow. 

Composition,  according  to  J.  Lindacker  (L  c\  U  C+Ca  C+5  fi=C  24-18,  tJ  87-03,  Oa  15-55,  iGC 
23  8 1= 100.    Mean  of  three  analyses : 

C  23-86        V  37-11        Ca  15-56        fl  23'34=99-87. 

These  carbonates  are  produced  by  the  action  of  carbonated  waters  on  the  sulphates. 

766.  VOaUTB.    tJran-Kalk-Kupfer-Carbonat  Vogl,  Jahrb.  G.  Reichs.,  iv.  222,  1858.    Voglit 

Haid.,  ib.,  228. 

In  aggregations  of  crystalline  scales.  Scales  rhomboidal  somewhat  like 
gypsum,  with  angles  of  100*^  and  80°,  Haid. 

Lustre  pearly.     Color  emerald-green  to  bright  grass-green.     Dichroic. 

Oomp.— 2  UC+2  CaC  +  Cii*C«H-U  fi,  Lindacker,  from  his  analysis  (Jahrb.  G.  Reichs.,  iv 
222): 

C  26-41         tr  37-00         Oa  14-09        Cu  8*40        fl  1390=100. 
Pyr^  etc.— Li  the  dosed  tube  blackens  and  yields  water.    B  B.  in  the  platinum  fbnoepe  inAi 
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Bible,  colDra  tlio  flnme  deep  grecc ;  if  moistened  with  tnuiiatic  add  tlio  Same  is  momenUtilj  'bW 
With  soda  ou  charooal  yields  mutallic  copjier.     With  borai  in  O.F.  the  bead  is  yt-llow  while  h« 
aud  rediiiah-hrown  oa  cooling;  in  K.F.  groon  while  hot  and  clouded  wliea  cold.     Soluble  iuodiU 
with  effBrveaocnQe, 
Oba.— From  the  Mas  mine,  near  Joachimsthal,  implanted  on  pitchblende- 


8.  OXALATES. 


766.  WHBWELLmi.    Oxalate  of  Lhne  B.  T.  Brooke,  FhiL  iiag.,  UJ.  xrUMQ,  1S4(). 
calcile  S/tepard,  Mia.,  1 1 1,  1S44.    WhewelUte  R  it  2f.,  UiiL,  633,  1853. 


MoDodinic.     0=72°  41' 
127°  25';  a  :  i  :<!=  15745  ; 

as  in  tlie  annexed  figure. 


,  /A  7=100°  36',  (9  A  1-1= 
1  :  1-1499.  Observed  planea 
0  A  1=103°   14',    OhU= 

/A?-i=129''  42'.     Cleavage 


parallel  with  O;  less  peri'eet  parallel  with  I,  and  Uie  longer 
diagonal.  All  flie  planes  bright  except  I  and  — J^,  which 
ore  vertically  striated.     Twins:  composition-face  1-t. 

n.=2'5— 2'75.      Lustre  like  that  of  sulphatx;  of  letwi 
Very  brittle.     Fracture  conchoidal. 

This  spodea.  an  oxalate  o 
l^om  a  l«ntb  to  a  fourth  of  ai 
»par  ia  not  known. 
The  name  oxacalcUe  propoBvd  b;  Sbepard  is  badly  rormed,  and  ehould  yield  to  Brooke  t 
Ulllpr'a,  afler  Prof.  Wtiewell  of  Caniljiid^'B. 

757.  Thibrbchitb  LIfbiy,  Ann.  CIi.  Phorm.,  Iiiivi.  113,  18B3.  An  oxalate  or  lime,  occurring 
as  a  grajifih,  warty,  oiid  Komemiiat  opaline  incrustation,  atiout  a  line  thick,  on  tho  marble  of  the 
Parttienou,  Athens.  A  cotiipk-te  aaalyeis  has  uot  jet  been  made.  Its  origin  is  attributed  Co  Ite 
ectiOD  of  some  kind  of  ve^ttutiou  oo  the  marble.  It  is  probably  identical  with  nhevrcUiu. 
Named  after  F.  v.  Thiersch,  the  discoverer. 

Ibi.  HUMBOLDTINE.  Faaer  RobId  (HonigsteinBaurer  Eisen?)  Breith.,  Char.,  75,  18-iO,  Hun- 
Doldtiue,  Oialsaarea  Eisen,  M  dr.  Riceto,  Aou.  Ch.  Phya.,  iTJiL  20T,  1811.  EiseD-Boeia  Brriik, 
Glib.  Ann,  Ixz.  126,  1822.  Oialit  Breilh.,  Char.,  1823.  Eumboldtit  LeotOi.,  Handb.,  789, 
1826. 

lu  capillary  forms ;  also  botryoidal  and  in  j 
fibrous  or  compact. 

H.— 2.  G.=2-13— 2-4S9.  Dull  or  slightly  resinous.  C3olor  yellon-. 
Fracture  uneven,  earthy.  Acquires  negative  electricity  by  friction,  when 
insulated. 

water  158=100.     Analyiil  b] 


r  earthy;  structure 


f'e  1113  Oialic  add  12'40  (loss)  1S-E7  =100. 

•\  de  lUvero  obtained  (L  c)  Oxalic  add  lS-14,  and  protoxyd  oi  Irou  b:i-6S,  with  no  v 
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Raramelsberg  (Fogg.,  liil  631,  1841;  has  confirmed  his  former  analysis,  and  shown  that  the  iron 
is  all  protoxyd- 

Pyr.,  etc. — In  the  closed  tube  yields  water,  turns  black,  and  becomes  magnetic.  B.B.  on  char 
coal  is  colored  at  first  black,  but  later  red,  and  with  the  fiuxes  reacts  for  oxyd  of  iron. 

Obs. — Occurs  in  brown  coal  at  Koloseruk,  near  Bilin,  Bohemia ;  at  Gross- Almerode,  in  Hessia , 
and  according  to  T.  S.  Hunt,  at  Kettle  Point,  in  Bosanquet,  Canada,  as  an  incrustation  on  black 
shales,  soil,  earthy,  sulphur-yellow  (Logan^s  Report,  1850,  1863). 


HTDROCABBON   COMFOinSDB, 


VI.  HYDROCARBON  COMPOUNDS. 


AllBANGEMENT  OF  TUE  SPECIES, 

L  SIUPLE  HrDROCARBOiTS. 

1.  Uabsii-Gj£  SESiie.  — Gtnerai  firmula  6iH,>^(, 

1.  NAPHTHA  GEOUP.— Liqaida. 

761.  Tetbtlio  Uydiud  eiH,,  Ifli  Hepttuo  Hidrid  6>Hh 

7B2.  Pbnttuo  nroEio  <^,n,,  165.  OarrLic  Hroaro  *jH,, 

163.  Heitlic  JIydiud  6,H,.  lea.  Nontuo  Htdbid  6.B,. 

There  &ie  also  iu  nature  the  gapcou^  mombcrB  of  the  sqiIds,  G  H,,  or  Maxsb-Qab  (ile&fSi 
Hydrid);  6,  H„  or  Etrtuo  Htdwd;  e,  U»,  or  Taitvuo  Htdeid. 

5,  BETA-NAPHTHA  GROUP.— Probably  polymorea  of  the  Bpccies  of  the  Nnphlha  group  bji 

ooqjroon  muJliple ;  boiling  point  l"-8°  higher  Ibaa  for  ooirenponding  apedes  of  the  Sij/L 
tba  group. 

761.  ne.H,,  189.  ne.ll,,  171.  ne.B,, 

7S8.  ne.n,,  170.  ne,H,, 

8.  SOHEERERITE  GKOUP.— Solid,  or  hutter-lilte,  and  taateleae. 

772.  ScsEEBEUTE  □  6 H,  113.  Cbbiexaittb  n -€■  Ht 

2.  Ethtlksb  Semm  OB  Olefisbs. —  Genial  formuia  BmSn. 
4.  PITTOLIUM  GROUP.— Liquids, 

111    DeOATTLBSB  OioIIio  776.    DODECATTLENB  ©iiHh 

716.   ES1)ECATYLB\B  6.1  H„  177.   DEOiTKlirLENS  ©i.H„ 

6.  PARAFFINE  GROUP.- Solida,  wax-Uke;  taBteleaa. 


Appmda:.—~iH2.  Elatebitb  783.  Settliko  Stones  Resix 

3.  Cauphenb  Series, —  General  formula  GcHja- ». 
6.  FICHTELITE  GROUP.— Solid;  witboul  taste  or  ameU;  eaaily  orrBtallizald& 
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4.  Bknzolb  Sbribs. — Gmeral  Fbrmuia  6,^H^.«. 
».  BENZOLE  GROUP.— Liquids. 


788.  Benzolb 

e.H. 

791.  OUMOLB 

09  Hit 

789.  TOLUOLH 

e,H. 

792.  Ctmolb 

610  Hu 

790.  Xylolb 

^aHio 

:OinJTE  GEOCJP.— SoKd. 

703.  KONLITB 

nOnH, 

5.  Naphthalin  Series. — Gmend  formula  B^'R^iu-'it' 
794.  NAPHTHALm  610  Ht 

Appendix. — ^795.  Ldbialitb. 

II.  OXYGENATED  HYDROCARBONS. 

L  GEOCERITE  GROUP.— Ratio  of  6,  H=l  :  2.     Wax-Uke. 

796.  GeOOEBITE  OasHftcOa  797.  GeOMTBICTTB  6a4H«tOt 

2.  SUCCINITE  GROUP.— Ratio  of  6,  H=5  :  8  to  5  :  Si.    Insoluble  in  alcohol  and  ether. 

[Below,  the  ratio  of  6,  H,  O  is  giyen  for  the  species,  and  for  better  comparison  the  car* 
bon  is  made  40,  without  writing  out  a  formula.] 

798.  CoPALiTB  40 :  64 :  1  802.  Ambsitb  40 :  66 :  5 

799.  Succinite  40  :  64  : 4  803.  Bathyilutb  40 :  68 :  4 

800.  Walohowite  40 :  64  :  3i  ?  804.  ToRBANiTE  ?  40 :  68 :  2 

801.  ?  BncARAKANGiTB  40 :  66  :  2i 

8.  XYLORETINITE  GROUP.  —Ratio  of  6,  H=:6  :  8  to  5  :  8^.     Largely  soluble  in  ether,  and 
some  species  in  alcohoL 

805.  Xtlobetinitb  40  :  64  : 4  806.  LBxrooPtfiBirB  40 :  67i :  2} 

807.  EuosMHB  40  :  68  :  2i 

4.  SCLERETINITE  GROUP.— Ratio  of  6,  H=6  :  7.    Insoluble  in  alcohol  and  ether. 

808.  Scleretinitb        .         40  :  66  :  4 

6.  PYRORETIOTTE  GROUP.— Ratio  of  6,  H=5  :  7  to  6 :  6^.    Soluble  in  alcohol  or  ether. 

809.  Jauunoitb  (p.  800)       40?  :  60 :  4i  811.  ROOHLSDEBITB  40 :  66 :  6 

810.  Pyrorbtinitb  40  :  66 :  4  812.  Sohlanttb  40 :  52 :  3) 
810A.  Reussinitb                 40  :  66  :  3               813.  GUTAQTTILLITB  40  :  52 :  6 

6.  Ratio  of  €,  H=6  to  5^  or  less.    Insoluble  In  alcohol  or  ether. 

814.  MmDLETONiTB  40:44:2  815.  Stanbkiti  ?40:44:6 

816.  Anthraoozibixb  40 :  38 :  *l\ 
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7S8  HTDROCiKBON   COMPOUMta. 

7.  DTSODILE  GROUP,— Containing  Hu!i*ur  in  plaee  of  psrt  of  tbe  oxypm. 
8)7.  Taevanttb  40  :  64  :  3  818.  Dtsocilb 

J;pein<itz.~319.  Hibcitb.  830.  Baikerikite. 

m.  ACID  OXJQENATED  HTDROCAKBONSl 

B31.  BumELUTB  G,,Ht,0t 

822.  Gb(>ckbeijjtb  (Geocrric  add)  GlHuO, 

623.  BBUCK.VSBELUTB  (GenitiliDic  BOid)^  e„  Ht,  e. 

B24.  Sdcctkbluib  (Succinio  add)  e.  H,   ©» 

BSa.  Bbtdjellitb  ^iiHi.ea 

828,  DoppLEBiTB  ie„H,,e4 

an.  Ublahelute  eiiH,,e« 

IV.  SA1T3  OP  ORGAKIC  AOICa 

ttas.  uelute  3Li&'+i8Q  e.e,]e:|i3^-t-eaq 

829.  PioonTB 

82BA.  Urganic  salts  of  Iron  Dodctenninad 

T.  NITROGENODS  BTDROCAHBONa 
Bpadea  nndetercaiued. 
TO  Etsbooaeboks. 

830.  AsaiLTUu  831.  Udikbm.  Cou. 


Tho  rormulna  above  nro  all  wrillen  on  the 
halved  in  each  cnxc,  and  the  barred  capiula  i 
foro)  to  the  old  syattm. 

The  aalh'e  hyilrocjiTboafl  are  very  imperfectly  knowa  Moat  of  the  kinds  hiUierto  recpgnind 
in  u]ineTalof!f  ore  more  aaulo^ua  to  rocks  thiin  minerals.  Amber,  for  eiample,  iti5t«acl  of  beiuf 
a  tpecies,  is  a  miiture  of  four  or  more  epcdes,  as  Beraelius  lonR  sinoe  pointed  out,  aod  onlj  two 
of  the  number  have  thua  fur  been  investigated.  The  preaenc*  of  nccinic  acul,  one  of  these  tro, 
is  spoken  of  as  an  essential  constituent  and  dUtingulshing  feature  of  umber:  and  this  it  ia  ;  bnt 
only  in  the  way  that  Mibipar  ia  a  conatituout  of  granite.  Petroleum,  ABpbaltDm,  aad  tlie  vsHduj 
kinda  of  minenil  leaina  sod  wax  ar«  similBr  mixtures,  In  the  light  of  cbe[ni>>tr7,  as  has  ivri 
sbown  by  many  inveBtigatorB,  But  still  Iho  true  tioe  of  investigation  is  bo  little  appreciated  Ibil 
iiev  Tesius  or  asphalts  are  from  time  to  time  brought  foriviird  as  «pedas  in  miaeralog^  apoo 
characters  that  oijy  prove  them  lo be  mixtures.  Andoheoiistry,  while  trorking  toward  a  bellrr 
Btate  of  this  department  of  tziinLTulogy,  olten  fails  in  Its  rcsoarcheB  to  distinguish  edacta  ^ubn 
ingredients)  from  produrrtl. 

The  facts  in  the  case,  aud  the  tnie  idea  of  the  Bcienco,  BuBtain  the  conrse  of  tho  author  hi 
removing  amber  frnm  aiinoralogl<»l  species,  and  cnliiog,  not  amber,  but  the  inaoiuble  t^sui  which 
constitulBB  four-Hllha  of  its  mass,  ^uennite,'  and  in  endeavoring  to  apply  tlie  Bamo  mMhod 
throughout  the  hydrocarbon  seclioo.  Much  more  invoatigatlon  is  demanded  before  satiafiuHoiy 
results  can  in  all  cases  be  attained.  But  by  pursuing  the  subjeot  in  the  way  here  neogniKd, 
the  section  will  nltunately  boeome  an  eilLlbilion  of  the  actual  sprrien  of  hydrocarbona  in  i 
and  thua  be  elevated  to  tho  some  level  with  other  parts  of  the  science. 
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I.  SIMPLE  HYDEOCAEBONS. 
NAPHTHA  AND  BETA-NAPHTHA  GROUPS. 

Stk.  of  Naphtha  Ain)  Petrolbum.  Na^da  Sirdbo^  xri  i.  8  16,  Dioscor.^  I  101.  Naphtha, 
Bitumen  liquidum  candldum,  Plin.,  ii.  109,  xxxy.  51.  Naphtha  flos  bituminis  Agric,  Ort  Cau& 
Subt.,  45,  1544.  Liquidum  bitumen,  nunc  vocator  Petroleum,  Agric^  Nat  Fobs.,  222,  1546L 
Erdol,  Bergol,  Steinol,  Gtrm.    Mineral  Oil    Kerosene.    Bitume  liquide  JV. 

The  liquids  or  oils  of  the  Naphtha  and  Beta-naphtha  groupB  occur  as 
constituents  of  the  lighter  kinds  of  petroleum.  The  other  native  constitu- 
ents, and  the  most  abundant,  are  the  oils  of  the  Ethylene  series  and  the 
paraffins ;  and  the  proportion  of  ethylenes  increases  with  the  increase  of 
density  or  viscidity.     (See  PrrroLiuM  Gboup,  and  Paraffin.) 

The  general  formula  is  On  H9n+2,  or  that  of  the  Marsh-gas  series.  The 
specific  gravities,  boiling  points,  and  vapor  densities  increase  with  the 
increase  in  the  atomic  number,  or  the  value  of  n  in  the  above  formula,  as 
shown  in  the  following  table,  which  contains  also  the  percentage  composi- 
tion : 


■ 

Naphtha  Group. 

0 

H 

Boiling  T. 

G.    Vapor 

Denait: 

761. 

Tetrtlic  Htdrtd 

e4Hio=82-80 

17-20 

0**0? 

0-600 

2-110 

762. 

Penttlio  Htdbid 

e.H„=:  83-88 

16*67 

30-2 

0-640 

2*538 

763. 

Hexylio  Htdrtd 

e«H,4=83-72 

16-28 

61-8 

0-676 

8-053 

764. 

Hepttlic  Htdrid 

e7H,e=84-0 

160 

90-4 

0-718 

3-547 

76L 

OoTTLio  Htdbid 

e8Hi»=84-21 

15-79 

119-5 

0-787 

8-99d 

766. 

NoNTLio  Htdbed 

e.  Hao=84-88 

15-62 

150-8 

0-766 

4-460 

BBTA-NAPEnsA  Gboup. 


Boiling  T. 

G. 

Vapor  Density. 

767. 

^  Hi0 

8-9' 

0-611 

768. 

"©•Hit 

37-0 

0-645 

2-514 

769. 

0«  Hi  4 

68-5 

0-689 

8-038 

770. 

©7  Hn 

98-1 

0-730 

3-551 

771. 

©8  Hi  a 

127-6 

0-752 

3-990 

The  names  Amylic  Bydrid,  Ckiproylic^  (EnamShyUc^  CapryHe^  PdargowyVc^  are  often  uaed  fbr 
the  above  7d2  to  766.  Those  in  the  table  are  derived  from  the  Greek  fop  4,  5,  6,  7,  8,  9,  and 
were  proposf  d  by  Gerhardt 

The  constitution  of  petroleum  has  been  investigated  by  yarioQA  chemists,  among  -whom  the 
most  promineut  are  Pelouze  and  Cahours  (C.  R.,  Hv.  124,  Ivl  505,  IviL  62),  and  0.  M.  Warrea 
(Mem.  Am.  Ac.  Boston,  11.  iz.  x.,  Am.  J.  ScL,  II.  xl.  xW.  xlvi.).  Pelouze  and  Oahours  continue 
the  naphtha  series  to  <^i6  Hsa,  and  state  evidence  of  the  existence  of  still  higher  members.  But 
Warren  arrived  at  the  conclusion  that  the  naphtha  or  marsh-gas  series  terminates  witii  0»  Hs«, 
and  that  t}ie  oils  of  higher  density  and  atomic  numbers  belong  to  the  ethylene  series  (O^  H^  n ).  More- 
over, Warren  brought  out  the  £act  that  there  was  a  second  naphtha  group,  differing  from  the  other  in 
its  higher  boiling  points — ^the  BetO'Tiaphtha  group  above.  This  obemist  also  determined  with 
great  exactness  the  boiling  points  of  the  two  groups,  and  found  that  in  both  there  wa^  ths 
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oommtm  diflerence  of  nboul  SCC.  for  Buccesaive  temia  in  tho  Beriss  for  fbr  a  diffsrenM  of 
6  Ha) ;  but  tliBt  the  boiling  points  in  the  second  acrioa  were  about  B'  higher  coireUtiwJT  Una 
those  of  tLo  )at  aeries,  aa  Iba  tables  khow. 

The  gpeeiSi:  graviticB  and  vapor  deaaitiea  for  T6I  are  from  Ronalds. 
76a  to  77 B,  are  from  Warren,  eiceptiug  tho  vapor  denaitieB  of  762,  7l)3. 
T67  liuB  not  yet  beeu  dotenniued.    Warren's  specific  grsTitiea  were  taken  ai  v    \j. 

BooaldB  has  obserred  that  Uie  geauoua  compounda  of  the  maish-gaB  eeriea  Ht  H|  and  €,  V, 
(!d  and  3d  terms  in  the  roamh-gTis  ieries)  alao  eiiat  in  connection  with  petToUum.  J/anl-yai 
itielf,  thejini  tena  in  the  aories  6H,,  is  n  very  contDOii  gas  of  coal  beda  aiid  bitomiiioas  drpa- 
its,  as  well  as  of  modem  marsbea. 

FetToleuD)  passes  b;  inaenaible  gradations  into  inOatphoU  or  malAa  (viscid  bitumen) :  and  &a 
latter  as  insenslblf  into  aaphail  or  solid  bitumen. 

Petroleum  oocura  in  rocks  or  deposita  of  nearly  all  geological  ages,  from  the  Lower  SiltuiioW 
tho  present  epoch.  Itia  awootatod  most  abundantly  with  urgUlooeous  shales  and  ABiidstoDet,  bat  is 
found  also  pcrmoatiug  limestone!',  giving  them  a  bituminous  odor,  and  rendering  them  somdiiaM 
B  eonsiderablo  source  of  oil.  From  tliese  olelferoua  aliales  and  limestone*  Ihe  oil  often  eiudej. 
and  appears  floatjng  on  tlie  streams  or  Ukea  of  the  region,  or  rises  in  oil  springs.  It  also  cniu 
oollecled  in  subtemmean  ca»itiea  Id  certain  rocks,  wiience  it  isaues  in  jets  or  rountsins  whco*T« 
an  ontlet  is  made  by  boring.  These  cavities  are  situated  mostly  along  thi»  course  of  geutk 
anlitdinals  in  the  rodia  of  the  region;  and  it  is  therefore  probable,  as  ius  been  euggesi«d,  Uim 
they  originated  for  the  most  port  m  the  disphicemeats  of  the  strata  caueed  by  (he  alii^ltt  n^JH. 
The  oil  which  fllU  the  cavities  has  ordmarily  been  derived  from  the  aubjacenl  rocks,-  for  lie 
strato,  in  which  tlie  cavities  exist,  are  fretiuently  barren  sandstones.  The.coDditioua  raquired  &r 
the  production  of  such  subterranean  accuraulatioaa  would  bo  therefore  (as  others  have  eiplaiiiMi 
a  bituminous  oH-beiaring,  or  else  oil-producing,  atratum  at  a  greater  or  leas  depth  below;  cavuiN 
to  receive  the  oil ;  an  overlying  stratum  of  close-grained  ehulo  or  llmeslone,  iiot  allowmg  of  Om 
easy  escape  of  tlie  capbtha  vapora. 

If  the  oil  eiista  ready  formed  in  the  rocks,  only  a  slight  heat  above  that  commoa  to  the  rodn 
would  be  needed  to  expel  the  oil  ^owiy  I'rora  below.  And,  without  heal,  as  Huiit  states,  lhe«i 
might  be  expelled  through  the  pressure  of  superiocumbent  waters  from  the  oO-bearing  sbalee  M 
days,  and  would  rise  and  oompy  the  cavities  because  so  light  aa  to  float  on  the  wvleis. 

But  if  the  ail-piodacing  bed  contained  not  the  oil  read;  made,  but  only  hydnH^rbonacvooj 
matters  that  may  oObrd  it  on  destructive  diBtillntion,  the  oil  would  baTe  reqtiired  conaidenlili 
heat  for  Its  production. 

Id  the  Caspian  and  Bangoon  naphtha  regions  the  olelferous  clayey  deposits  are  nearlf  or  qnilt 
superfiidal,  and  the  oil,  a  viscid  kind,  exudoa  readily  into  pits  made  for  collecting  it. 

Ill  the  Dnitcd  SUtea  liquid  oil  occura  in  the  /yiicer  Silurian,  in  the  "  Bird'e-tj-e  "  liroestoM  ol 
Eiviere  i  la  Rose  (Montmorenci),  Canada,  and  of  Watortowo,  N.  Y..  iu  drops  iii  fossil  coeal :  ai.: 
in  the  Trenton  limestone  at  Pakcnham,  t'uuada,  the  cuviliee  of  large  Orthocorata  aometiiiieT^  hwi 
Bevcral  ounces  (T.  S.  Hunt,  Am.  J.  Sci.,  11.  ixxv.  166,  ISiiJi);  on  Grand  Manitoulin  lit,  niitn.  :. 
spring  aUbrding  it  arises  from  the  Utica  shale,  the  source  poesilily  tho  subjacc^nt  liniestoiit^e :  il 
Quilderlond,  near  Albany,  from  the  Hudson  River  group,  as  observed  in  a  apriug  by  Beck  ;  qui« 
freely  in  hmestoue  and  shale  near  Chicago;  far  more  so  in  Kentucky,  io  the  Cuniberland  oil 
region,  the  wells,  "ihim  which  tens  of  thouBands  of  barrels  of  oil  have  flowed"  (Nowbcrryl, 
descend  SUO  fL  into  the!Blue  Limestone,  In  which  Ibcre  are  bituminoua  ehaly  strata  overlaid  tij 
sheets  of  thiU'bedded  oompnct  limeatooe;  these  features  prevail  f^m  Lincoln  and  Casey  Cat. 
through  Adair  and  KuBseil,  Cumbcrlandaud  Clinton  Cos.,  Ky.,  and  Overton  and  Jncksou  Cos„  Tena 

In  the  Upper  Siltman  trncea  have  been  observed  in  the  Niagara  limestone  and  the  Uedina  red 
sholcHj  at  GaBp4  Oauuda,  iu  a  Lower  Uelderberg  limestone,  on  Silver  Brook,  pic  ;  near  CUcsgti 
HO  abundant  in  a  limestone  as  to  oozo  out,  and  the  rock  may  be  made  to  bum,  owing  to  lU 
preacDce. 

In  the  Lower  Devonian,  the  Oorniferons  limestone  is  regarded  by  Hunt  as  the  source  of  the  oil 
of  Enniskillen,  Canada,  where  there  are  large  areas  covered  by  the  half-iuBpiesated  bitumen. 
Huut  states  (L  c)  that  at  Rainham,  Coaada,  on  L.  Em,  shells  of  Pailamaraa  aralus  ar«  sometiiiiM 
Oiled  with  petroleum ;  and  that  in  other  plaoes  in  the  region  imbedded  corals,  NeliophyUum  and 
JUivan'tea,  have,  in  certain  of  the  layers,  their  cells  full  of  oil  (while  iu  other  layerp  it  ia  ataeat 
fhim  the  corals),  and  in  quarrying,  the  oil  flows  out  and  collects  on  tho  walor  of  the  quarry ;  aci 
at  Uaspc,  Lower  Devonian  sandstones  aflTord  oil  aprlngs  and  give  rise  to  beds  of  thickened  petro- 
leum, and  tlie  chalcedonic  geodea  of  a  trap  dyke,  intersecting  the  sandstone,  sometimua  contain 
petroleum.  Id  the  Middle  Devonian,  the  Black  shale,  or  (ieuesee  elate,  is  suppostsd  hy  nuinr 
geologisla  to  be  the  principal  source  of  tho  oil  of  FennsylvauJa,  the  Kenawha.  valley,  and  otLu 
parts  of  eastern  Thrginia,  and  of  Oliio  and  Michigan ;  but  J,  1'.  Lesley  attributes  much  of  the  oil 
of  western  Pennsylvania  to  the  BubcarbonirerouB.  Xear  Fredonia,  Chntauque  Co.,  and  at  Boclt- 
villc,  Alleghany  Cot  oil  ia  found  in  conncelion  with  Cbomung  rocks,  or  the  Upper  Devouian  (UiAl 

A  little  oil  has  been  obaerved  in  cooneotiou  with  Triassic  shalea  at  Southbaij,  Ooan.     ITie  oO 
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of  southern  California  proceeds  from  Tertiary  shales.  On  Trinidad  a  thick  oil,  with  asphalt, 
occurs  in  connection  with  lignite  and  other  vegetable  remains  in  the  shales  constituting  the  upper 
part  of  the  Tertiary ;  and  specimens  of  the  vegetable  material,  partly  changed  to  oU  and  pene- 
trated by  it,  and  having  its  cells  looking  as  if  they  had  been  corroded,  as  a  result  of  the  change, 
are  descrilDcd  by  Wall  (Q.  J.  Gr.  Soc,  xvL  46(»). 

Noted  foreign  localities  are  3  m.  from  Ye-nan-gyoung  {Fetid-water-rivulei),  Burmah  (and  exported 
from  Rangoou),  where  there  are  about  100  wells,  from  180  to  30n  feet  deep,  each  lined  with  hori- 
zontal timber,  but  not  all  now  worked  (Oldham);  the  peninsula  of  Apdieron  on  the  \wstem 
shore  of  the  Caspian,  at  Bakee,  where  naphtha  exudes  from  argillaceous  and  calcareous  beds, 
especially  the  former,  of  the  Middle  Tertiary  (Abich),  and  where  it  has  long  been  used  for  burn- 
ing in  lamps  and  for  cookiug;  near  the  centre  of  the  region  the  light  and  pure  naphtha  oil  ia 
obtained,  while  along  its  borders  the  oil  is  a  thicker  petroleum,  or  passes  into  an  asphalt,  and 
solid  masses  of  this  asphalt  are  oflen  seen  floating  in  the  Caspian ;  on  the  island  of  Tscheleken, 
near  the  eastern  coast  of  the  Caspian,  in  Balkan  Bay ;  on  the  banks  of  the  Kuban,  promontory 
of  Taman,  east  side  of  isthmus  between  the  Azof  and  Black  Sea ;  near  the  river  Betchora,  in  the 
government  of  Archangel  Russia ;  near  the  village  of  Amiano,  in  Parma,  Italy,  whence  enough 
was  formerly  obtained  to  light  the  streets  of  Genoa;  at.Zante,  one  of  the  Ionian  islands  (ancient 
Zacynthus),  which  has  furnished  oil  for  more  than  2,000  years,  its  petroleum  spring  having  been 
mentioned  by  Herodotus.  Pliny  mentions  the  oO  of  a  spring  at  Agrigentum,  Sicily,  and  states 
that  it  was  collected  and  used  for  burning  in  lamps,  as  a  substitute  for  oil.  He  distinguishes  this 
oil  from  naphtha,  which  he  says  was  too  light  and  inflammable  for  such  a  use.  Of  naphtha^ 
he  mentions  a  locality  in  "Parthia"  (about  the  sources  of  the  Indus).  Oil  is  found  also  near  the 
citv  of  Mexico,  and  on  jthe  river  Lagun. 

The  oil  spring  of  Cuba,  Alleghany  Co.,  N.  Y.,  called  the  Seneca  Oil  Spring,  long  known,  was 
described  by  Prof.  Silliman  in  1833  (Am.  J.  Sci.,  ixiiL  97)  as  a  dirty  pool,  about  18  ft.  across, 
covered  with  a  film  of  oil,  which  was  skimmed  off  trom  time  to  time  for  medicinal  purposes.  The 
so-called  "  Seneca  oil,"  sold  at  the  time  in  the  shops  (and  from  which  he  oflen  distiUed  naphtha 
for  preserving  potassium \  he  observes  was  not  from  this  spring  (around  which  the  Seneca  Indians 
then  had  a  reserve  of  a  square  mile),  but,  as  he  was  told,  from  Oil  Creek,  Venango  Co.,  Pa.,  about 
100  m.  from  Pittsburg.  Sefieca  Lake  has  oU  on  its  surface  in  some  parts,  and  it  is  said  to  have 
given  the  name  to  the  oil ;  but  whether  this  is  the  true  source,  or  whether  it  came  from  its  being 
collected  and  sold  by  the  Seneca  Indians,  is  not  clear.  Hildreth  in  1838  (ib.,  xxiv.  68),  and  later 
in  1836  (ib.,  xxix.  86,  121,  12'.0,  gave  an  account  of  the  salt  wells  of  the  Little  Kenawha  valley, 
which  then  afforded,  he  says,  60  to  100  gallons  a  year.  He  also  speaks,  in  1883,  of  a  well  475 
ft.  deep,  30  m.  N.  of  Marietta,  Ohio,  which,  when  first  opened,  discharged  at  intervals  of  2  to  4 
days,  for  3  to  6  hours  each  time,  throwing  out  80  to  60  gallons  of  oil  at  each  "eruption,"  but  was 
then  yielding  only  a  barrel  a  week.  In  1 840  a  spouting  well  of  oil,  at  Burksville,  Kentucky,  was 
described  (ib.,  xxxix.  195);  the  well  was  bored  for  salt,  and  200  ft  down  a  "fountain  of  pure  oil 
was  struck,  which  was  thrown  up  more  than  12  ft.  above  the  surface  of  the  earth,"  emitting, 
according  to  the  estimate,  75  gallons  a  minute;  it  "continued  to  flow  for  several  days  succes- 
sively," but  then  failed;  and  efforts  to  bring  it  into  -action  again,  or  find  another,  were  not  suc- 
cessful The  petroleum  of  Euniskillen,  Canada,  was  mentioned  in  1844  by  Mr.  Murray,  in  the 
Canada  Geological  Report  for  1846 ;  and  m  1857  wells  were  sunk  for  the  collection  of  it  In  1859, 
on  Oil  Creek,  Venango  Co.,  Pa.,  a  boring  for  salt,  but  75  feet  deep,  let  out  the  first  fountain  of  oil 
of  that  now  famous  oil-region.    For  many  weeks  it  discharged  1,000  gallons  per  day. 

The  origin  of  petroleum,  including  the  lighter  as  well  as  heavier  kinds,  has  been  attributeil 
by  some  to  the  decomposition  of  vegetable  substances  alone  (Bischof^  eta) ;  but  it  is  now  gene- 
rally admitted  that  it  has  come  from  animal  as  well  as  vegetable,  as  urged  by  Dufrenoy  (Min.,  iv. 
602,  1859),  J.  a  Newberry  (Ohio  Agria  Rep.,  1859),  and  T.  S.  Hunt  ^Can.  Nat,  vi.  241,  1861, 
Am.  J,  Scl.  II.  XXXV.,  Ch.  News,  1863). 

The  conditions  favorable  to  the  formation  of  naphtha,  as  shown  by  the  characteristics  of  the 
deposits  in  which  it  is  found  native,  are  the  following:  (1)  tho  diJOTusion  of  organic  material 
through  a  fine  mud  or  clay;  (2)  the  material  in  a  very  finely  divided  state;  and (3),  as  a  conse- 
quence of  the  preceding,  the  atmosphere  excluded  as  far  as  possible  from  the  material  undergoing 
decomposition.  There  is  reason  to  believe  that  no  more  heat  was  required  than  what  was  afforded 
by  the  natural  climate  or  temperature  of  the  region  and  the  process  of  fermentation. 

Shales,  the  most  common  oil-bearing  rocks,  were  originally  the  fine  mud  of  deep  or  shallow 
seas ;  and  the  limestones  were  tlie  same,  only  the  mud  was  calcareous  in  nature,  like  the  coral 
mud  of  many  a  coral  lagoon,  as  the  author  has  elsewhere  described  after  personal  examination. 
These  shales  ordinarily  contain  few  fossUs  of  any  kind,  and  very  rarely  distinct  vegetable  remains. 
It  may  be  questioned  whether  tough  fucoids  (sea-weeds),  or  the  branches  and  leaves  of  ordinary 
plants  imbedded  iu  such  clays,  would  ever  become  so  subdivided  or  disorganized  as  to  make  the 
requisite  emulsion  with  tlie  mud  free  from  any  vegetable  forms ;  and  it  is  more  probable  that  the 
vegetable  material  present  was  either  delicate  water-plants,  or  was  derived  from  abundant 
infusorial  or  microscopic  vegetable  life.    The  limestones,  on  the  contrary,  are  sometimes  fUll  of 
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fea^K,  but  these  are  RnimBi] ;  eod,  as  the  solid  ports  wliiuh  msku  Uh>  Toanls  are  t 
ground  up  to  nnlce  the  mud  tbut  becomes  the  limcatone,  the  oivsaic  material  these  hsni  pan 
contain,  aa  well  at  Uut  of  the  fleilij  parts  and  oils,  noiild  bodifl'used  ihrough  tbe  mud  oreut^  ig 
tlie  ver;  condition  ilemeaded. 
Tlie  light  Dative  oils  do  not  occur  in  coal  beds,  n-bich  were  made  Tram  Ibi^  bode  of  TtgMaUt 

In  the  aboTe-mentiooed  oircumstinccs,  with  the  ilepo!>its  under  premiire  fiota  superinannboit 
beds,  ibe  utmoapheric  air  slinosc  totsUj  eii-luded,  Ibe  oiysnic  materisl  niif^ht  nndergo  dccM»p> 
BJtdon  tlirougli  the  Feaotioss  ol  its  owD  etemwits  sIod?.  (See  on  this  sobjeM,  aud  Ute  mctiuia 
mentioned  below,  liiecboc;  Cliem.  Q..  ii  ISG.'i,  T.  ^.  Hunt,  Can.  Nat.  aod  Ch.  Newe,  L  c)  Tbc 
average  coiaposition  of  dry  wood  (the  ash  and  nitro^cen  excluded)  is  represented  by  t^i  II,  6|^ 
Uarlion  4tl-li6,  lijdrogec  6-2 1,  oxy^u  44'13=luu.  Takinf!  two  purls,  we  bave  <ii,a  il,.  B^  If 
now  the  oxygen  oombines  with  earbiMi  to  form  carbonic  scad,  -H?  H,  will  thuH  I*  rE-moved,  leaTiPS 
€iUii,  which  is  the  oonipoiiition  of  «ie  of  the  apedes  of  the  nupliths  group,  tfao  fifth,  od  [k  ilu. 
But  -esH,,,  or  e„H,.,  Its  miilUpte  by  4,  corrusponds  also  to  a(e.  UM}-t-«e  H,,  + l(tr,,  li,.i 
llie  first  two  mcmburs  litrlit  napbtliu  oils,  and  tho  la.it  an  ethylene,  a  (ompoailioD  mucti  like  thu 
of  fsnnsylrauia  potfoleura.  The  ducompoaitiou  might  doc  be  us  Bim[ilo  as  hent  1a)e«ii,  •«  J  Id  I 
p.  c.  or  uitTOgen  ia  siso  preseot,  and  there  would  also  be  iioine  animal  msterial  Itat  tlw  iUuil.-> 
tiOD  is  still  satisfaQtory.  That  so  water  (Hgtt)  would  be  formed  frotutbeelemeDts  of  ihe  Offniiiii 
material  is  appsreullj  iiidicsted  by  the  I'aot  thttt  this  would  msiie  so  eicess  of  cnrbon  or  a  dcfr 
deuoy  of  hydrogen.  From  (^leTandier's  numcrauB  analyses  (Ann.  Cb.  Phye.,  III.  x.  1:i9|,llie 
aTtroge  eonipoailion  of  dry  wood  is  carbon  6l'*il,  hydrogen  &H,  oiygen  41-4&,  Ditrogwu  1  1ft 
corrsapooding,  if  the  nitrogea  is  not  counted,  to  O,,  Un-tOi.t;  trom  which  the  resultiiig  oili 
might  be  nearly  the  same  as  above. 

Were  there  lesa  couUntment  by  superincumbent  beds  or  earthy  mslerisl,  part  of  Mie  bydro)iu 
night  tie  hist  by  combining  with  the  carbon  and  esiape  an  msmb  gas  (^  H,l,  anil  thus  dt-umac* 
the  ronuation  of  tbu  thicker  uila;  or  else  of  the  solid  insoluble  hydrocarbons,  more  or  Ices  oajnt- 
Dated,  which  maJie  many  shaies  a  rich  source  of  oil  on  distillation. 

With  the  air  oat  well  excluded,  us  in  the  case  of  all  thick  beda  of  vegetable  debris,  nidi  M 
have  formed  peat  and  the  various  kinds  of  coal,  tlio  dK'om[)OBLtiDDS  would  be  more  coiuplei ;  Mt 
■ido  Dsygeu  currying  off,  it  may  be,  part  of  thebyilrogeu  (aa  water),  and  of  tlie  carboa  (ascarbOM 
add).  Thus  t7,a  Uii  ^,  (couiposiliou  of  wood)  may  change  to  €ii  U,,.,  tt^.  the  aveisgc  01S190 
sltlou  oCptat;  or  to  H,,  U,,  tti.t=(^rboD  nVQi,  liydrogen  &  66,  oxygen  ^6-4:1  =  100,  a  idMKub 
brown  coal  (or  lignite);  or  tJ,,  U..,(  Bg.,i=Osrban  HS-HB,  hydrogen  !f>i'i,  oxygen  6-3(>=IM^ 
Wignn  oanael  coal,  etc. 

Mandi-gBs  (6  Hi)  Is  a  common  gas  of  mirahy  [daces  aud  of  Artesian  wells,  and  ao  also,  tboogt 
less  abundaDtly,  carbonic  add  (Bischof).  The  distiliatiou  of  wood  will  aQ'ord  the  scdid  hrdnxn- 
bans  of  the  purallln  group;  Reichunbach,  in  Lis  discovery  of  paraltin,  obuiiuiiig  it  l^om  the  weed 
of  the  i'l'gua  iyteaiica.  Br.  J.  S,  Newberry  Htntus  (priv.  eomrib.)  that  oil'  the  ahores  of  Ua 
Superior,  ut  Murqtiettii,  he  observed  bubbles  of  gas  coming  from  the  bottom  to  the  surface,  wbisA 
prov'iid  to  be  csrburelled  hydrogen  ;  and  alt^o,  now  and  then,  drops  of  oU  slowly  rising,  and  &aiilj 
s^jreadin^  over  the  surlace,  which  oil  proved  on  cxomiuat'ion  to  be  a  kind  uf  pL'troleuiu.  Altbou^ 
the  re^rtcUc  urigm  of  the  oil  was  not  cectaiu,  it  aeemsd  to  be  altogether  probable.  Oa  the  iakod 
of  Trinid.-iil  tlia  oil.  producing  beds  are  clayey  bvds  io  the  Tertiary,  cotitnining  remains  of  plants, 
ami  W'.-iil  states  (Q.  J.  Q.  Inm.,  xvi.  4i:i0)  that  tliere  is  full  evidenco  that  tlia  hquid  aud  solid  bilu- 
mcii  was  prodiiued  at  tJie  arduiary  temperature  and  condition  of  clhnute  in  the  oocurivuce  of 
numerous  ifpecimenB  of  tho  vegetable  matter  in  process  of  trausforniation,  which  have,  ap  a  ("i- 
sequence,  (he  orgonic  structure  more  or  Ichh  obliterated. 

Id  the  change  of  animal  matters  to  oil,  there  is  more  uitmgGa  present  to  give  comploiity  to  Uie 
mutual  reactions.  But  when  the  material  is  annual  oils,  there  are  only  carbon,  hydrogen,  and 
oxygen,  as  in  the  case  of  vegetation.  In  such  oUs  there  are  nearly  the  proportions  t^i.  Hit  *^t 
Id  the  csae  of  such  a  compound  (oleic  acid),  the  forming  of  carbonic  acid  from  the  uzygoD  would 
separsto  ti  Oi,  aud  leave  tin  U,,,  of  tlie  ethylene  ratio;  iu  that  of  O,,  Ug.  O,  (niargaric  add) 
the  same  would  leave  €11  Hii,  or  a  combination  of  niarsli-gos  oils.  Warren  and  Btoror  hits 
obtained  (Uem.  Am.  Ac  Boston,  ii.  171,  Am.  J.  ijci.,  11.  xlii.  'J50)  from  the  destructive  disCillaliaD 
of  a  fish^oll,  slier  its  saponiOcatiou  by  lime,  all  tho  compounds  above  enumerated  of  the  NaphUia 
poup,  besides  others  of  the  ethylene  aud  benzoic  series. 

Dr.  Newberry  has  observed  that  caunol  coal  sometimes  shows  by  its  animal  fossils  that  part 
of  its  oily  products  may  be  of  animal  origin  (Am.  J.  ScL,  11.  xxiil.  ■ii'i,  IS  j7),  iostanidng  a  case 
in  Ohio  iu  which  the  coal  contained  fossil  ttshea.  He  also  remarks  on  tho  diHBgrooable  sraell  of 
Home  limestone  oil,  and  attributes  It  to  its  auinial  origin.  Dufriinoy,  in  his  Mineralogy  (iv.  liO^ 
1651'),  gives  prominence  to  tlic  fact  that  ronialus  of  lislies  are  common  in  oil.produciug  shale* 
and  to  the  view  that  they  are  tlic  source  of  the  oil,  inentionlng  as  examples  the  black  shales  ii 
the  Coal  formation  at  Saarbruck  in  Prussia,  and  Ygomay  near  Autuu  in  Franco;  the  Permiaa 
(Zechatein)  at  3fansfeld;  grayish  limestone,  in  the  Lta^  at  Doubs;  sad  grayish  Bhak^  in  Ibl 
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Middle  Tertiary,  at  Mcnat,  30  m.  fVom  Clermoot,  France ;  all  of  whioh  aoound  in  the  remains  of 
fishes.  The  shales  adjoining  the  AJbertite  of  Nova  Scotia  liave  been  mentioned  as  another  exam- 
ple of  this  kind.  The  black  seraibituminous  or  coaly  shales  of  the  Triassic  of  the  CJonnecticut 
valley  contcun  namorous  fossil  fishes,  and  these  are  the  only  fossils. 

Lesquereux  derives  petroleum  (Trans.  Am.  Phil.  8oc.  Philad.,  xiii.  313)  mainly  from  the  decom- 
position of  fucoids  and  other  marine  plants,  arguing  for  it  on  the  ground  of  its  occurrence  so 
largely  in  rocks  of  marine  origin.  S.  F.  Peckham,  in  a  recent  communication  to  the  author, 
sustains  the  idea  that  the  liglit  naphtha  oils  are  solely  of  animal  origin. 

It  is  to  be  noted  that  wherever  marsh  or  water  plants  have  grown  in  past  time  there  must 
have  been  also  a  profusion  of  minute  animal  life  to  afiTord  nitrogen  and  sulphur  to  the  acoomula- 
ting  debris;  and,  conversely,  vegetable  life  of  miGrosoopic^  if  not  also  of  larger  kinds,  is  present 
wherever  there  is  animal  life. 

The  word  naphtha  is  from  the  Persian  nafata^  signifying  to  exude ;  and  petroleum  from  wlrpos, 
rock,  and  oleum,  oil  (the  latter  from  the  Greek  iXaiev^  oil),  dating  only  from  the  middle  ages  (ses 
Stn.). 

Alt. — Petroleum  undergoes  alteration  of  condition  in  two  ways : 

1.  The  evaporcUum  of  its  liglUer  oils.  When  expoped  fco  the  air  the  petroleum  is  free  Gnm  pres- 
sure, except  the  ordinary  atmospheric,  and  open  to  the  heat  and  winds  of  the  region.  As  a  oon- 
sequence  the  lighter  naphtha  oils  pass  oflf,  leaving  only  the  heavier,  and  the  substance  becomes 
gradually  viscid,  or  even  a  solid  consisting  largely  of  sc^d  hydrocarbons;  and  the  so-called 
asphalts,  which  may  thus  result,  will  be  ordinary  bitumens  of  one  kind  or  another,  or  largely 
paraffin,  according  as  paraffin  is  present  or  not  in  the  native  oiL 

In  most  oil  regions,  when  the  oil  occurs  at  the  surface  open  to  tlie  air,  more  or  less  of  solid 
bitumen  is  to  bo  found.  Ilunt  speaks  of  the  large  "  gum-beds  *'  of  half-dried  bitumen  in  the  oil 
region  of  Enniskillen ;  and  Winchcll  says  that  in  the  neighboring  but  less  productive  district  in 
Michigan,  masses  of  inspissated  oil  are  common,  and  some  are  as  hard  as  asphalt.  At  the  naphtha 
island  of  Tschelekan  there  are  large  quantities  of  NefUgU,  as  it  is  there  called,  which  is  nearly 
pure  paraffin.    The  hot  climate  of  the  Caspian  is  favorable  for  such  a  result. 

2.  The  oxydation  of  some  or  all  of  the  ingredients  constituting  ihepetroleum.  In  the  process  of  oxyda- 
tion  there  is  first  a  loss  of  some  of  the  hydrogen  by  its  union  with  oxygen  to  form  water,  which 
escapes.  Thus  the  oils  of  the  Marsh-gas  series  (0«  H3.  +  3)  may  pass  to  the  less  stable  ethylenes 
(Lallan);  or,  by  further  loss  of  hydrogen,  to  species  of  &e  Benzole  sones  (©nHaa^X  ^  of  the 
Naphthalin  series  {Bn  Ugn-ia).  The  last  two  appear  to  occur  sparingly  in  nature.  Secondly,  there 
is  oxygenation;  that  is  an  absorption  of,  and  union  with,  oxygen.  These  oxygenated  subiBtenoes 
have  been  yet  but  little  investigated  (see  Asphaltum).  They  are  probably  all  solid  at  the  ordi- 
nary temperature. 

Hard  bitumen  or  asphalt  may  hence  consist  either  (1)  of  unoxygenated,  or  (2)  partly  of  unoxy- 
genated  and  partly  oxygenated,  the  usual  fact ;  or  (8)  9Mij  of  oj^genated  hydrocarbons  (very 
rarely,  if  ever,  true  in  nature).  The  state  of  soUdity  is  not  proof  that  any  part  of  the  bitumen  is 
oxygenated. 

SCHEERERITE  GROUP. 

Wax-like,  or  butter-like.  General  formula  that  of  the  Marsh-gas  series, 
or  On  H2n+8.  The  two  species  here  included  are,  according  to  the  analyses 
(which  need  verification),  polymeres  of  the  first  two  species  of  the  Marsh- 
gas  series,  ©  H^,  and  O^  H.. 

The  Paraffins  belong  here  if  members  of  the  Marsh-gas  series.  See  p. 
730. 

772.  SOHBXIRXIRm!.  Scheererit  Siromeyer,  Eastn.  Arch.,  x.  113,  1827;  Naphthaline 
resineuse  prismatique  Konlein,  BibL  Univ.,  xxxvL  316,  1827;  Macaire-Prinsep,  BibLUniy.,  zL 
68,  1829,  Ann.  Phys.  Oh.,  xv.  294. 

Monoclinic.  Crystals  mostly  thin  tabular,  rhomboidal  or  six-sided,  often 
flattened  parallel  to  i-i,  with  also  the  planes  Z-l,  l-i;  edge  ///on  -1/-1 
=  123^°,  edge  -1/-1  on  l-i=135°,  edge  ///  on  l-i=101^°,  Kenngott. 
Also  acicular.     Also  in  loosely  aggregated  crystalline  grains  and  folia. 

Soft.  G.=l— 1*2.  Lustre  pearly  or  resinous;  feebly  shining.  Color 
whitish,  gray,  yellow,  green,  pale  reddish.     More  or  less  transluceat  to 
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transparent.  Easily  frangible.  Tasteless.  Inodorous.  Feel  not  ffreasy. 
Soluble  easily  in  aSeohol,  and  also  in  ether.  Melts  at  44°  C,  ana  then 
resembles  a  fatty  oil,  and  like  it  penetrates  paper ;  these  spots,  however,  may 
be  removed  by  heat.  On  cooling,  the  mineral  crystallizes  in  acicular  crys- 
tals. May  be  distilled  without  decomposition ;  boiling  point  near  100°  C. 
(92°,  Prinsep). 

Oomp.,  etc.— AooordJDg  to  an  imperfect  anal78is  bj  Prinsep  (Pogg.,  xr.  294),  consists  of  Carbon 
73,  hjdrogen  24=97,  which  corresponds  nearly  to  the  ratio  for  ^,  H=l  :  4,  or  the  composition 
of  marsh-gas=Garbon  76,  hydrogen  25=100 ;  whence,  if  the  results  maj  be  trusted,  it  is  a 
polymero  of  marsh-gas. 

Soluble  in  sulphuric  or  nitric  acid,  and  not  in  alkalies.  Takes  fire  easflj  and  bums  without 
residue,  giving  out  much  smoke  and  a  feeble  aromatic  odor. 

Found  by  Capt  Scheerer,  in  the  year  1822,  in  the  coal  of  a  bed  of  brown  coal  in  the  Tertiary, 
at  Uznach,  near'Bt.  GaUen,  in  Switzerland.  The  bed  of  coal  is  two  to  three  feet  thick,  and  the 
pine  stems  in  it  are  almost  unchanged.  Among  the  species  of  pine  there  is  the  P.  tyloesbria  ;  and 
the  birches  and  firs  are  those  of  modem  species.  The  age  is  the  same  with  that  of  the  peat 
beds  of  Redwitz.  Besides  scheererite  it  afibrds  also  flchtelite  and  konlite.  On  cryst.,  Kenng., 
Ber.  Ak.  Wien,  xiy.  272,  and  Min.  der  Schweiz,  418,  Leipeig,  1866. 

773.  OHRISMATTm.  Chrismatin  (fr.  Watthi)  GarmoT,  Za  G.,  L  40,  1849.  Ozokerlt  (fV.ib.) 
Brealau,  Karst  u.  Dech.  Arch.,  zxiii.  749,  1850.  Hatchettin  (fir.  ib.)  Wagner^  Jahrb.  Min. 
1864^  687 ;  K  Fleck,  Steinkohlen  DeutschL,  L  37,  4to,  Miindien,  1865. 

Butter-like,  or  of  semifluid  consistence.  Soft  at  55°  to  60°  O.  G.  below 
1.  Lustre  greasy  to  silky.  Color  greenish  to  wax-yellow.  Slightly  trans- 
lucent. Tasteless.  Melts  at  a  very  low  temperature  to  an  oil,  which  is 
dark  red  by  transmitted  light,  and  apple-green  by  reflected. 

Oomp. — H.  Fledc  obtained  (L  aX  34  p.  c.  of  ash  being  removed: 

Carbon  78*512  Hydrogen  19*191  Oxygen  2-297=100. 

Excluding  the  oxygen  as  water,  as  done  by  Fleck,  it  leaves  0  80*61,  H  1949=100,  oorrespood- 
ing  to  63  He = Carbon  80,  H  20 ;  making  it  thus  a  polymere  of  6s  H«,  or  the  second  member  of 
the  Marsh-gas  series.  Fleck  adopts  the  formula  6it  Hss*  If  the  oxygen  is  an  essential  orasti- 
tuent,  either  view  of  the  constitution  is  wholly  at  fault    Bums  with  a  flame,  without  smeSL 

Obs. — Occurs  in  cavities  of  caldte  and  quartz  crystals  in  an  argillaceous  sandstone  of  the  Off* 
boniferous  formation  at  Wettin,  Saxony. 

Named  from  xP^^l"^f  oirUmenL 


PITTOLIXJM  GROUP. 


StN.  of  PITTASPHALT.      UirraiT^aXTOi  DioSCOT,,  i.  100.      PiSSSSphaltUS  Plin,,  XXiv.    25,  XXX7.  5L 

Maltha  PlifL,  IL  108.    Borgtheer  Grerm,     Bitume  visqueux,  Bitume  glatineux,  Poix  minerak. 
Mineral  graisse,  Fr,    Petroleum  pt    Mineral  Tar. 

The  species  of  this  group  are  liquids  like  the  naphtha  oils,  but  are  of 
higher  specific  gravity  and  atomic  weight.  They  enter  into  the  constitu- 
tion of  all  free-flowing  petroleum,  but  are  especially  characteristic  of  the 
denser  kinds,  and  viscid  bitumens,  and  exist  largely  also  in  many  asphalts. 
They  belong  to  the  Ethylene  series,  and  therefore  have  the  general  formula 
e„  6,„=(alTke  for  all)  Carbon  85-71,  hydrogen  14-29.     G.=0-75-0-84. 

The  species  ascertained  to  be  native  by  0.  M.  Warren  (Mem.  Am.  Ac. 
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Boston,  ix.,  Am.  J.  Sci.,  II.  xL),  and  occurring  in  the  Pennsylvania  petro- 
leum, Rangoon  tar,  etc.,  and  the  boiling  temperatures,  as  ascertained  by 
Warren,  are  the  following : 

774.  Dboatylenb  (Rutylene) 
776.  Endbcattlenb  (Margarylene) 

776.  DoDEOATYLENE  (Laurjlene) 

777.  Decatrittlene  (CJocinylene) 

The  average  increase  in  the  boiling  point  for  the  successive  members  in 
the  series  (or  the  addition  of  "G  H,),  as  follows  from  Warren's  results,  is  20^ 
•6,  or  only  two-thirds  of  the  average  in  the  Naphtha  group.  Other  higher 
native  species  of  the  above  series  have  not  yet  been  clearly  defined. 

These  compounds  are  made  members  of  the  Marsh-gas  or  Naphtha  series  bj  Pelouze  and  Oahonrs, 
-who  write  the  formulas  as  follows,  and  giro  the  annexed  specific  gravities,  vapor  densities,  and 
boiling  points : 


Formula. 

Boiling  T. 

"©loHjo 

174-9' 

VI 1  Hat 

195-8 

■6n  Hj4 

216-2 

^i»  Hae 

235 

G. 

Vapor  Density. 

Boiling  Temp. 

"OioHaa 

0-757 

5-040 

160'— 162" 

"Bn  Ha4 

0-766 

6-468 

180  —184 

"OiaHae 

0-776 

6-972 

196  —200 

^11  Has 

0'79-2 

6-669 

216—218 

They  also  add  the  compounds  ^uHsof  ^isHsa*  Warren,  by  his  superior  methods,  provea 
that  the  species  obtained  by  them  were  not  pure  (L  c). 

Each  of  the  four  ethylene  compounds  above  mentioned  hare  been  obtained  from  Rangoon  tar, 
besides  some  species  of  the  Naphtha  group  (at  least  -O7  Hie  ftnd  -BsHis),  traces  of  some  of  the 
Benzole  series,  and  also  naphthalin. 

The  namo  piUolium  is  from  virra,  piichj  and  oleum,  oil,  analogous  to  petroleum;  and pitiasphal' 
turn,  from  the  Greek  for  pitch  and  asphouL 

The  word  maXtha  is  from  the  Greek  iiaKBn,  soft  wax  ;  it  was  also  used  sometimes  for  a  mixture 
of  wax  and  pitch,  employed  for  making  the  surface  of  writing-tablets,  and  for  some  kinds  of 
cements.  But  Pliny  (ii.  108)  describes  under  this  name  an  inflammable  mud  flowing  fh>m  a  pool 
at  Samosata  in  North  Sjria  on  the  Euphrates,  which  he  says  (iu  109)  was  similar  in  nature  to 
naphtha ;  and  this  use  of  the  word  has  led  to  its  later  application  to  yisdd  bitumens. 

Petroleum  in  caviUes  in  crystals.  Davy,  in  his  examhiations  of  the  fluids  in  crystals  (PhiL  Trans., 
1822,  867,  and  postscript),  found  only  water,  except  in  the  case  of  quartz  from  Dauphiny.  The 
liquid  in  this  case  was  about  as  viscid  as  Unseed  oil ;  brownish  in  color ;  became  solid  and  opaque 
at  13^  G.  (56"  F.);  had  a  smell  resembling  naphtha ;  acted  like  a  fixed  oil  when  heated,  the  tem- 
perature of  ebullition  being  high ;  and  burned  with  flame,  producing  a  white  smoke.  The  cavity 
was  i  in.  across,  but  only  a  sixth  of  it  was  occupied  by  the  fluid.  Davy  made  his  investigations 
of  the  fluids  in  crystals  by  having  the  crystals  bored  through  to  the  cavity  by  a  lapidary,  and  was 
the  first  to  use  this  method. 

Petbolene.  Boussingault  obtained  from  the  viscid  bitumen  and  asphalt  of  Bechelbronn  an  oil 
which  he  called  Petrolene^  and  announced  it  as  the  liquid  ingredient  of  all  asphalt,  the  solid  one 
being  named  by  him  AsphaUene  (see  Asphaltum).  It  was  separated  by  heating  in  an  oil  bath  to 
a  temperature  of  300°  0.  None  of  it  passed  over  at  a  temperature  below  100**  0.  He  obtained 
for  its  composition  (Ann.  Ch.  Phys.,  IxL  141,  Ixxiiu  442) : 

Carbon  87-36  86-78  87-45  86*98  (})88-4. 

Hydrogen       11-90  12-20  12*80  12-70  12-6. 

He  writes  for  it  the  formula  ^10  Hi*,  making  it  of  the  camphene  series,  -On  Haa-4.    It  boiled  at 
280^  G.    The  vapor  density  is  stated  at  9416,  or  "double  that  of  oil  of  turpentine." 

There  can  be  no  doubt  that  the  petrolene  was  a  mixture' of  oils.  Warren  states  (priv.  contrib.) 
that  from  Boussingault's  data,  as  glren  in  his  article,  the  vapor  density  should  have  been  8*49 
Instead  of  9*415;  and  also  that  his  own  researches  on  various  hydrocarbon  oils,  including  the 
products  from  the  destructive  distillatioa  of  albertite,  lead  him  to  beUeve  that  petrolene  probob^ 
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ooDslsts  mainly  of  oils  of  the  Efhylent  series ;  that  Ote  Hsa  would  hare  for  its  boiling  point  295""  0^ 
and  vapor  density  7*745 ;  but  that  the  liquid  is  made  up  of  oils  of  both  less  and  greater  densitj. 

The  fiechelbronn  tar  and  that  similar  from  Lobsann  (both  in  the  Dept  of  Bas-Rliin,  France)  are 
called  also  Mineral  Graisse  and  Graisse  de  Strasbourg, 

Yolckel  has  subjected  a  viscid  bitumen  from  Travers,  near  Keufchatel,  to  distillation  in  iroo 
cylinders  (Ann.  Gh.  Pharm^  Izzxvii.  143,  1862),  and  obtained  the  following  as  his  sucoessiTe 
results : 

0  H  Temp,  of  vaporisation.  G. 


1. 

87-56 

12-34=  99-90 

90'— 120" 

a 

0-784  at  16'  a 

2. 

87-59 

12-30=  99-89 

120  —160 

0-790 

8. 

87-31 

12-59=  99-99 

160  —180 

0-802 

4. 

87-34 

12-69=100-03 

180  —200 

0-817 

6. 

87-48 

12-60=100-08 

200  —220 

0*846 

6. 

87-40 

12-40=  99-80 

220  —250 

0-867 

The  analyses  afford  for  all  of  the  compounds  the  ratio  for  6,  H,  6  :  10.  and  ydl<di:el  regards  them 
as  polymeres  of  ^^  H^ot  and  henoe  of  the  camphene  series  and  similar  to  petrolene  But  (aa 
Warren  observes)  with  such  a  mode  of  distillation  artificial  products  were  mcely  to  have  been 
obtained,  and  among  them  benzole  or  naphthalin ;  and  the  presence  of  either  of  these  oompoondi 
would  account  for  the  divergence  from  the  ethylene  series. 

The  composition  is  compared  by  Yolckel  to  that  of  oil  of  amber  (an  admitted  product  of  distiDs- 
tion,  and  not  native  to  amber).  Dopping  obtained  for  the  oil  of  amber  passing  over  at  200°  d, 
0  87-48,  87-32,  H  12-06,  11-98=99-64,  99-30.  The  ratio  for  6,  H,  is  6  :  8,  which  is  also  that  for 
amber  itself;  and  the  formula  is  ^lo  Hi«,  or  that  arrived  at  by  Boussingault  for  his  petrolene. 

Solid  Pbtbolbnb.  The  asphalt  of  F^klenicza  (Murakoz),  Austria,  affords  a  solid  portion,  sda- 
ble  in  ether  and  hardly  at  all  so  in  alcohol  (in  this  respect  like  the  asphaltene  of  Bou8siDganlt\ 
which,  according  to  Nendtvich  (Haid.  Ber.,  iiu  271,  Jahrb.  G.  Beichs.,  viL  743),  has  the  mdm 
eompoeiiion  wUh  petroleM. 

The  observations  thus  far  made  seem  to  point  to  a  Oamphene  series  of  Hydrocsfhons  ss  chM^ 
acteristic  of  many  viscid  bitumens,  and  of  some,  if  not  many,  asphalts.  But  the  inTestigitioiii 
have  not  been  sufficiently  exact  to  sustain  satisfactorily  the  conohision. 


PARAFFIN  GROUP. 

Wax-like  in  consistence ;  white  and  translucent.  Sparingly  solnble  in 
alcohol,  rather  easily  in  ether,  and  crystallizing  more  or  lees  perfectly  from 
the  solutions.  G.  about  0*86— 0-98.  Melting  point  for  the  following 
species,  33° -90^. 

General  formula  O^  H„,  or  that  of  the  ethylene  series,  according  to 
many  authors, = Carbon  85*71,  hydrc^en  24*29=100;  0^  H,n+,,  according 
to  others.  The  peculiar  inertness  of  the  paraffins  with  r^ard  to  cfaemicd 
combination  is  urged  by  Watts  and  Frankland  as  favoring  the  latter  formula. 
Whichever  the  series,  they  are  regarded  as  species  of  high  atomic  weight, 
n  not  being  less  than  28.  The  different  species,  varying  in  the  value  <tf », 
vary  also  in  boiling  point,  and  other  characters.  Those  here  recomizei 
have  not  been  studied  with  that  care  which  is  demanded  for  full  confidence 
in  their  stated  composition,  or  in  their  purity  as  simple  species. 

Paraffins  occur  in  the  Pennsylvania  petroleum,  a  freezing  mixture  redu- 
3ing  the  temperature  being  sufficient  to  separate  it  in  crystals.  Also  in 
the  naphtlia  of  the  Caspian,  in  Rangoon  tar,  and  many  other  liquid  bitu- 
mens. It  is  a  result  of  the  destructive  distillation  of  peat,  bituminous  coal, 
lignite,  coaly  or  bituminous  shales,  most  viscid  bitumens,  wood-tar  (froro 
which  it  was  first  obtained  by  Reichenbach),  and  many  other  substances 


I 


I 
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The  name  is  from  the  Latin  parwm,y  UtUe^  and  ajinis^  alluding  to  the 
feeble  affinity  for  other  substances,  or,  in  other  words,  its  chemical  indif 
ference. 

778.  URPETHITB.    Part  of  Ozocerite  (fr.  Urpeth  Colliery)  J.  F,  W.  Johnston^  PhiL  Mag.,  IIL 

ziL  389,  1888.    Urpethite  Zkma. 

Consistence  of  soft  tallow.  G. =0*885,  Johnston.  Color  yellowish- 
brown  to  brown.  Adheres  to  the  fingers,  and  stains  paper.  Melting 
point  39°  C.     Soluble  readily  in  cold  ether. 

Oomp. — ^Analysis:  Johnston  (L  c.) : 

Carbon  85-83  Hydrogen  14-17=100. 

Ethereal  solution  brown  by  transmitted  light,  but  with  a  greenish  opalescence  by  reflected; 
deposits  the  wax  in  brown  flocks.    Melts  at  39""  C.  to  a  yellow-brown  liquid. 

Obs. — Constitutes  about  four-Jifths  of  the  Urpeth  Colliery  ozocerite,  and  is  separated  from  the 
latter  through  4ts  solubility  in  cold  ether.  The  cnide  wax,  as  found,  was  soil  enough  to  be 
kneaded  in  the  fingers ;  had  a  greasy  feel,  and  gave  a  greasy  stain  to  paper;  was  subtransparent; 
of  a  brownish-yellow  color  by  transmitted  light,  but  yellowish-green  and  opalescent  by  reflected ; 
and  had  an  odor  slightly  fatty,  which  was  stronger  when  melted.  It  occurred  in  cavities  near  a 
fault  in  the  coal  measures,  and  part  in  the  solid  sandstone. 

Laurent  obtained  a  variety  of  paraffin  by  the  dry  distillation  of  the  bituminous  shale  of  Autun, 
which  melted  at  S^°  C,  was  very  soluble  in  ether  and  insoluble  in  alcohol,  and  which  consisted  of 
Carbon  85*745,  hydrogen  14'2(K)= 99-946.  It  may  be  Identical  with  the  above.  It  is  quite 
probable  that  the  urpethite  obtained  by  Johnston  was  not  free  from  mixture  with  the  second 
paraffin  separated  by  him  from  the  Urpeth  mineral  by  means  of  boiling  ether,  which  is  here 
referred  to  ozocerite  (p.  732) ;  and  such  a  mixture  might  account  for  the  divergence  of  the  melting 
point  from  that  of  Laurent's  paraffin.  Taking  83°  C.  as  the  true  melting  point,  the  several  paraffins 
here  described,  urpethite,  hatchettite,  ozocerite,  Johnston's  third  from  the  Urpeth  wax,  and  zictri- 
sikite,  have  nearly  a  common  difference  in  melting  points  of  13°~17°.  the  temperatures  being 
respectively  33',  46°,  60^  73°  90°.  The  mean  difference  is  about  14^;  this  would  make  the 
melting  points  33^  47°,  61°,  75°,  89°. 

779.  HATOHETTITB.  Hatchetine  (fr.  Merthyr-Tydvil)  Oonyheare,  Ann.  PhiL,  I  136,  1822. 
Mineral  Adipocire,  Mountam  Tallow  (fr.  Loch  Fyne),  Brande,  Ed.  PhiL  J.,  xi.  1824. .  Hatchetme 
(fr.  aiamorganshire)  J,  F.  W.  Johnston,  PhiL  Mag.,  IIL  xiL  888. 

In  thin  plates,  or  massive.  Reported  as  Bometimes  occurring  as  large 
crystals  in  fresh  specimens. 

H.  like  that  of  soft  wax.  G. =0-916,  Johnston  ;  0-983,  fr.  Loch  Fyne, 
after  melting  and  excluding  air  bubbles,  Brande  ;  0*608,  same  before  melt- 
ing, id.  Lustre  slightly  glistening  and  pearly.  Color  yellowish- white,  wax- 
f^ellow,  greenish-yellow ;  blackens  on  exposure.  Subtransparent  to  trans- 
ucent ;  out  opaaue  on  exposure.  Feel  greasy.  Without  odor.  Melting 
point  46°  C,  tr.  Merthyr-Tydvil,  Johnston  ;  47°  C,  fr.  Loch  Fyne,  Brande. 
Polarizes  light  in  patches,  Brewster. 

Comp.,  etc. — Ratio  of  0,  H=iiearly  1  :  1,  from  Johnston's  ana^8i8,= Carbon  85*55,  hydrogen 
14*45^100.    Analysis  :  Johnston  (L  c.) : 

Glamorganshire        Carbon  86-91        Hydrogen  14'd2= 100*58. 

Very  sparingly  soluble  in  boiling  alcohol,  and  precipitated  from  the  solution  on  cooling.  Also 
ifoluble  sparingly  in  cold  ether,  and  more  largely  in  bdllAg ;  ttud  from  the  latter  deposited  in  a 
m#ss  of  minute  fibre5«  or  prisms.    After  repeated  boiling  with  ether  there  remains  oo^  aminiito 
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portion  undissolved,  mixed  with  particles  of  charcoal  derived  from  the  blackened  surface  of  the 
specimen.  Charred  and  decomposed  by  concentrated  and  boiling  sulphuric  acid.  No  apparent 
change  in  boiling  nitric  acid.  Couybeare  (L  c,  1822)  stated  that  the  Merthyr-Tydvil  batcbettite 
"  melts  in  warm  water  under  1 70"^  F.,  whereas  true  bitumen  does  not  in  boiling  water ; "  and  this 
loose  remark  is  the  only  ground  for  the  statement  that  76*6"  0.  is  the  melting  point  of  one  variety 
of  the  mineral. 

Obs. — From  the  crevices  of  iron-stone  septaria,  and  often  in  geodes  containing  also  quartz 
crystals,  in  the  coal-measures  near  Merthyr-TydvU  in  Glamorganshire  (and,  Johnston  adds,  in 
some  of  the  midland  counties  of  England);  also  in  a  bog  on  the  borders  of  Loch  Fyne  in 
Argyleshire,  Scotland.  The  latter  has  not  yet  been  analyzed.  Also  reported  from  Bossitz  in 
Moravia  (Jahrb.  G.  Beichs.,  1854^  898),  in  the  Segen  Gk>ttes  mine,  with  spherosiderite,  as  a  thin 
coating  on  calcite,  havmg  H.=l,  G.=0  892,  Patera. 

This  species  (or  at  least  the  bog  variety  firom  Loch  Fyne)  is  probably  identical  with  the  kind 
of  paraffin  that  fuses  at  45''— 47°  C. ;  and  which  has  been  obtained  by  the  destructive  distillation 
of  Boghead  coal  and  peat,  and  from  other  sources.  Anderson  obtained  in  his  analyses  of  thu 
paraffin: 

0  H  Melting  T. 

1.  From  Boghead  coal,  crysL  851  15*1—15*3        46*5*' 

2.  *»  *»  "     granvlar       850— 85'8      16-4  52 

3.  From  peat  (})  85*09  15*10  46*7 

The  Boghead  coal  (fh>m  Boghead  and  Torbane  Hill,  near  Bathgate  in  Linlithgowshire)  affords 
on  destructive  distillation  a  very  large  amount  of  different  oils  and  paraffin,  70  p.  a  of  the  dzied 
mass  being  volatile.    See  Bathvillitb  beyond  (p.  742). 

Kamed  after  0.  Hatchett 

780.  OZOOZSRITZ!.  Part  of  Native  Paraffin.  Ozokerit  (brought  by  y.  Meyer  fir.  SUmik, 
Moldavia)  Olocker^  Schw.  J.,  Ixix.  215,  1833;  Magnu^  Ann.  Gh.  Phys.,  Iv.  217,  1834.  Ore 
fossilejFV*.    Erdwachs  Ckmu 

Like  wax  or  spermaceti  in  appearance  and  consistency. 

G.=0'85— 0"90.  Colorless  to  white  when  pure;  often  leek-green,  yel- 
lowish, brownish-jellow,  brown  ;  and  when  brown  sometimes  greenish  by 
transmitted  light.  Often  having  a  greenish  opalescence.  Translucent 
Greasy  to  the  touch.     Fusing  point  5b**  to  63°  C. 

Comp.,  etc. — ^The  original  ozocerite,  from  Slanik  in  Moldavia,  as  described  by  Glocker  (L  &, 
and  Arab.,  1884,  208),  was  wholly  soluble  in  ether,  and  gave  a  yellow  solution ;  also  8<dubleinofl 
of  turpentine  and  naphtha;  and  a  little  soluble  in  boiling  alcohoL  G.  of  the  mass  0*955,  Glodnr; 
0*953,  Schrotter.     Melting  pomt  62'*  C,  Schrotter. 

The  mineral  wax  of  Urpeth  Colliery,  after  the  separation  of  what  was  soluble  in  cold  ether  (see 
Ubpethtte,  p.  731),  afforded  Johnston  (L  c.)  another  portion  through  its  solubility  in  boiling  ether; 
and  this  is  apparently  identical  with  true  ozocerite.  While  soluble  in  boiling  ether  it  is  spaiinglj 
BO  in  boiling  alcohoL  As  obtained  from  the  ether  solution  it  was  yellow,  and  had  the  oonBisteooe 
of  soft  wax. 

A  kind  from  Boryslaw  in  Gkilicia,  examined  by  Hofst&dter  (Ann.  Gh.  Pharm.,  xcL  S26,  1854\ 
resembled  the  preceding  in  its  appearance,  but  was  darker  colored,  being  blackish-browu ;  in  thii 
pieces  reddish-brown  to  leek-g^een  by  transmitted  light;  G.= 0*944;  melting  point  60**.  ^ 
fractional  crystallization  it  was  separated  into  parts  varying  in  fusibility  from  60"*  to  65"  5'  d 
That  from  Truscawitz,  Gtdicia,  examined  by  Walter  (J.  pr.  Ch.,  xxiL  181)  appears  to  be  similar. 

Analyses:  1,  Schrotter  (Baumg.  ZS.,  iv.  2,  1836,  BibL  Univ.  de  Geneve,  iii  184^  1836);  2, 
Johnston  (L  c) ;  3,  Walter  (I  c.) ;  4,  5,  Hofstadter  (1.  a) : 


0 

H 

Melting  T. 

Boiling  T.  G. 

1.  Slanik 

84*43 

13*69=98*12 

62'— 63"  0. 

210"    0*953 

Schrottet 

2.  Turpeth  0. 

86*80 

14*06=100-86 

68 

? 

JohnstmL 

8.  Truscawitz,  crude 

84*62 

14-29=98*91 

59 

ov.  300 

Walter. 

4.  Boryslaw,   A. 

84-94 

14-87=99*81 

61 

0*944 

Hofstadter. 

5.         "            B. 

85*78 

14*29= 100-07 

65-5 

HofiBta^lteb 

The  A  of  Hofstadter  was  the  portion  separated  by  fractional  crystallization  which  had  61*  01  tf 
the  melting  point,  and  the  B  that  wluoh  had  for  this  point  65*5 *".  * 
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The  above  results  agree  CI0S0I7,  and  probably  the  ozocerite  in  the  specimens  examined  was  but 
little  impure  from  mixture  with  other  paraffins. 

Hermann  has  described  a  wax-like  mixture  from  seams  in  a  rock  in  the  vicinity  of  Lake  Baika^ 
which  he  calls  Baik&iUi  (J.  pr.  Gh.,  IxxiiL  230).  About  60*18  p.  c.  of  it  was  soluble  in  boiling 
alcohol,  100  parts  dissolving  1 ;  and  this  portion  appears  to  be  ozocerite.  It  was  tasteless  and 
inodorous;  melting  point  OQ**  C. ;  Gr.=0'9i),  The  rest  (29*82  p.  a)  of  the  baikeriie  consisted 
as  follows:  7*02  wax-like  substance  insohible  in  alcohol;  82*41  viscid  resiu;  0*39  earthy  impuri- 
ties. 

The  same  compound  has  been  obtained  from  mineral  coal,  peat,  and  petroleum,  minend  tar, 
etc.,  by  destructive  distillation.  The  following  are  examples  :  1,  Anderson  (Kep.  Brit  Assoc., 
1856,  J.  pr.  Ch.,  Ixxii.  379);  2,  Hofstadter  (L  c): 

0  H  Melting  Point 

1.  Rangoon  Tar  8515        15-29=100-44        61''  Anderson. 

2.  From  BituHL  shale,  Bonn.    8616        14*36=100-52        61'*  Hofstadter. 

Ozocerite  occurs  at  each  of  the  localities  mentioned,  in  beds  of  coal,  or  associated  bituminous 
deposits ;  that  of  Slanik,  Moldavia,  beneath  a  bed  of  bituminous  clay  shale ;  in  masses  of  some- 
times 80  to  l«>o  lbs.,  at  the  foot  of  the  Carpathians,  not  far  from  beds  of  coal  and  salt;  that  of 
Boryslaw  in  a  bituminous  clay  associated  with  calciferous  beds  in  the  formation  of  the  Carpathians, 
in  masses.  Reported  also  from  near  Gaming  in  Austria ;  in  Transylvania,  near  Moldavia,  in  the 
Carpathian  sandstone ;  at  Uphall  in  Linlithgowshire. 

Named  from  o^i^y^  I  smelly  and  «i7f>o»,  wax^  in  allusion  to  the  odor. 

781.  ZIETRISmrrX].  Cire  fossile  de  Moldavie  Magnus,  Ann.  Ch.  Phys.,  ly.  217,  1883. 
Ozockerite  (fr.  Zietrisika)  McUagittij  C.  R.,  iv.  410,  1837,  Ann.  Ch.  Phys.,  Ixiii  390,  Pogg.,  xliil 
147.     Zietrisikite  Dana, 

Like  ozocerite  in  n6arly  all  physical  characters. 

Hardness  like  that  of  beeswax,  or  harder.  G.=0'9;  0*946,  Malaguti. 
Color  brown.  Melting  point  90°  C. ;  82°— 84°  in  the  crude  or  impure 
mineral.     Insoluble  in  ether. 

Comp.,  Var.,  etc. — The  almost  complete  insolubility  of  this  fossil  wax  in  ether  distinguishes 
it  decisively  from  ozocerite. 

1.  Magnus,  who  made  the  first  examination  of  the  fossil  wax  brought  by  v.  Meyer  from  Slanik. 
Moldavia,  appears  to  have  had  a  difierent  substance  in  hand  from  that  examined  by  Glocker  (by 
whom  ozocerite  was  named)  and  by  Schrotter,  as  he  states  that  only  a  very  little  of  it  was  dissolved 
by  alcohol  or  ether,  and  the  rest,  after  the  action  of  these  solvents,  was  eroded  with  holes,  show- 
ing the  presence  of  insoluble  and  soluble  constituents.  The  insoluble  was  soluble  in  oil  of  tur- 
pentine, and  of  this  part  the  melting  point  was  82'',  and  the  composition  as  griveu  below. 

2.  The  wax  from  Zietrisika,  Moldavia,  examined  by  Malaguti,  is  regarded  by  him  as  identical 
with  tliat  of  Magnus.  It  was  foliated,  conchoidal  in  fracture,  pearly  in  lustre,  deep  red-brown  in 
color  with  a  greenish  reflection,  but  in  very  thin  pieces  brown,  and  a  little  harder  than  beeswax. 
It  was  very  slightly  soluble  in  alcohol  or  boiling  ether,  and  very  soluble  in  oil  of  turpentine  and 
naphtha,  with  no  action  from  alkalies  or  cold  sulphuric  acid.  It  melts  at  84**  C,  and  boils  at 
above  ;^00\  On  subjecting  it  to  boiling  alcohol,  a  small  portion  was  dissolved,  whose  melting 
point  was  75' ;  by  a  second  treatment  another  portion  was  obtained,  having  for  the  melting  point 
78"* ;  and  at  the  fourth,  the  portion  dissolved  was  found  to  have  the  same  melting  point  as  that 
of  the  undissolved  mass,  which  was  90°.  This  then,  which  he  calls  brown  ozocerite,  appears  to 
be  the  point  of  fusion  of  the  true  zietrisikite,  and  this  alone  was  analyzed ;  as  the  rest,  his  yellow 
ozocerite,  he  says,  "  est  un  melange,  j'ai  juge  inutile  d'en  faire  I'analyse." 

Analyses:   1,  Magnus  (L  c);  2,  3,  ^{alaguti  (L  a): 

C  H  Melting  T.      Boiling  T. 

1.  Moldavia  84*61         15'30=99-91  82'  0.  Magnus. 

2.  Zietrisika,  Mold.  84*53        14*22=98-76  90  Above  300"  0.    Malaguti. 
8.          "              "              84*78         14-37=99-l6             90  "  MalagutL 

The  wax  from  Zietrisika,  in  Moldavia,  occurs  in  large  masses,  and  under  similar  cinmmstances 

with  that  of  Slanik. 

781A.  Johnston,  in  his  examination  of  the  Urpeth  Colliery  wax  (see  Urpbthits  and  Ozooebitb), 
after  separating  by  ether  (first  cold,  and  then  boiling)  about  five-sixl^  of  the  mass,  obtained  for  the 
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ramiiioIiiK  nxtb  B  UlriJ  portion,  almost  Insoluble  la  ether,  haviug  G.:=t'931;  color  A 

cooEisleoce  like  tJmt  of  vex ;  mcUEng  point  l'i°  C,  aQ<l  boiling  poiut  above  260°  C  It  muy  be 
ii^ntieal  witli  tlie  above,  but  its  moltJn)j  point  would  imply  tlml  it  was  distinct.  Ho  ubtaiued 
fbi  itft  campoaitioD  0  83-81,  II  13-G&  =  9;-4li. 

taiB.  NVT-atL  (Naphtdachil,  Nephatil,  Jahrh.  Uin.  1S46,  B4,  Nuohttindil  fennf.  tJeb.  lS-14- 
'*»,  SSt.  Nefldegn  ^erm^  J.  pr.  Ch.,  bdiii  321".  Neft-gH  /hBmAe,  ib,,  B2I).  A  n*fy  al>un<I»u( 
material  in  the  uaplitliB  rot^oo  on  Tei-hclelcea  L,  in  tlie  ^piau.  It  is  a  mixture  of  paraffins  and 
B  TBsiii,  but  nppcnrs  to  be  modi  Denlf  lelsted  to  zietrieikite.  G-.^OSSS;  color  obooolate-bionnj 
melting  point  TG~  C,  Henoann  round  Hfl  p.  c.  of  a  wax  like  substance  insoluble  in  alcoliol.  and 
Iti  p.  c,  of  UDOtJier  soluble  in  ali^ohol,  bceiiles  IK '33  p.  c.  of  a  resin.  In  etber  a  large  part  was 
insoluble;  and  lliis  portion  ma;  be  identical  vitb  the  zietrieikite,  or  the  insoluble  paraffin  IVoui 
tho  Urpetb  wm  (p.  731). 

7Bia  PyBOpisbttk  Eeang.,  Ueb.  13i0-'5l,  148.  Kenngott  has  llius  named  An  earthy,  friable^ 
coaly  substance,  of  grayish-brown  oolor,  sod  without  lustre,  and  having  G.  =  04Q3— 0-5a2,  wblch 
forms  a  layer  G  to  9  in.  tliick  in  bro\va  coal  at  Wcissenfels,  near  Holla.  It  is  a  oaizture  or  spodtis 
instead  of  a  mineral,  and  baa  not  yet  been  properly  invesliguted.  A  small  part  is  soluble  in 
alct^ol,  especially  to  boHiiig,  and  this,  prodpitated  by  adding  water,  is  a  wai-like  substance, 
paroffln-like  in  aspect.  But  whether  true  paraffin,  or  whether  an  ozygenalcd  wax,  rdated  to 
geocerite  (a  E[<ceLe.i  derived  IVom  a  similar  earthy  brawn  ooal  IVom  Gerstorwitz,  n^ar  WeissenfeUI, 
has  out  been  aaoertaiued.  It  melta  easily  to  a  pitch-like  mass,  and  henoe  the  name,  from  »«,  firt, 
and  niiiru,  pildi.  It  oUbrds  GS  p.  n  of  paraffin  on  dry  distiUatlnu.  On  the  eompoBJtion  of  the  relul«d 
Gerslerwitl!  earthy  conl,  see  pp.  TAT,  ISB,'  also,  C.  Eiuvien,  ZS.  Q.,  ii.  Tl.  And  fur  other  papera 
OS  a  siuulai  aiatcrisl  from  ^elbro,  betHsen  Mansfeld  and  Eisleben,  sea  Voigt,  Breimberor  FomU 
fr.  Helbra,  Vera.  Gesch.  Steinkohlo.  etc,  188,  1802,  J.  d,  it,  it.  77.  1b04;  G.  Heine,  id^  Jahrb. 
Min.  lB4fi,  149,  Such  coals  are  sometimes  oalled  Parajin  coal,  and  in  GeroiaD  Wae^i-ohle. 
Kenngott  refers  here  also  an  eartliy  brown  subsunco  l^m  Uetteoheim,  which  melts  similarly  to 
an  asphalt-liko  subsLanco ;  uo  other  eridoaoe  of  identity  is  etatod.  It  oocurs  incruating  mnssiTe 
liEoeBtone, 

783.  ELATBItrrZI.  Subtorranoiin  Fungus  (ft.  Derbyshire)  Lata;  Phii  Trana.,  1673.  GksCk 
fiitumeu.  Mineral  Caoutchouc  13itume  lilastique  HtlainlOi.,  J.  de  Pbys.,  zixi.  31,  1781. 
Elastic  Bitumen  i/oicfteC^  Linn.  Trans.,  if.  ]4rt,  1797.  ElaElicljes  Etdpech  f/apr.,  BettT-,  iiL  107, 
1802.    Elastiacbes  Erdharz  Germ.    Elaterit,  Foaslles  Erdhare,  Ilaugm.,  Handb^  L  Si,  1813. 

Massive,  amorphous. 

G.=0-905— 1'233,  t'r.  Derbyshire.  Soft,  elastic,  sometimes  adhering  to 
the  fingers  (a) ;  also  moderately  sofl  and  elastic ;  much  like  india-rubber  (t) ; 
and  occasionally  hard  and  brittle  (c),  imbedded  in  the  softer  kinds.  Color 
brown,  usually  dark  brown.  Subtranslucent ;  sometimes  dark  orange-red 
bj  transmitted  light. 

Oomp.,  ote. — Johuston  analyzed  the  three  kinds,  a,  b,  c,  soparateiy.  He  mentions  the  action 
of  ether  only  on  the  b,  from  which  it  separated  but  )B  p.  c  of  the  massj  and  the  two  analyMfl 
(^.Ton  are  those  of  the  undissolved  material     Analyses : 

C  H 

1  (a)                       BB-474  18-288=:  88 -757. 

2  (i)          84-386  12-576=96-961. 

3  (6)          83671  12  6S5 =96-206. 

4  {c)                        86-968  12-342  =  98-3110. 
6  (e)          86-177  12-423  =  98-600. 

Ho  states  tbat  the  loss  in  a  and  e  may  be  partly  or  wholly  oxygen,  and  that  in  the  case  oC  c,  u 
the  insoluble  residue,  S— 38  p.  c  is  oiygeu.  He  thus  leaves  the  constitution  of  elatorito  in 
douljt.  It  appears  to  be  partly  a  carbohydrogon  near  ozocerite,  end  partly  an  oiygonatcd  ioaolu- 
lile  material.  Mr.  Henry,  Jr.,  found  36  to  4o  p.  c  of  oiygen  (J.  de  Ch.  Meiiicalo,  L  18):  but  his 
resiilts,  as  Johnston  observes,  are  evidently  untrustworthy. 

It  is  found  at  Castleton  m  Derbyshire,  in  the  lead  mine  of  Odin,  along  with  lead  ore  and  calcite, 
In  compact  reuitbrm  or  fungoid  masses,  aod  is  abondant.    Aiso  reported  IVom  8^  Bernard's  Wel^ 
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near  Edinburgh ;  Chapel  quarries  in  Fifeshire ;  a  coal  mine  at  Montrelais,  at  the  depth  of  230  feet ; 
and,  according  to  Hausmann  (Haudbuch,  ilL  *27H),  at  Neufbhatel,  and  on  the  island  of  Zante.  A 
similar  material  in  excernal  characters  has  been  met  yrith  at  Woodbury,  Ct. 

783.  SBTTLDra  Stones  Resin  (New  Mineral  Resin  (ft*.  Settling  Stones)  J,  F.  W.  Johnston^  Edinb. 
J.  ScL.  II.  iv.  122,  183 1 ,  Phil.  Mag.,  III.  xiy.  88, 18:^9.  Elaterite  ?)  In  the  form  of  drops,  more  or 
less  rounded,  or  tiatt<  nvd,  as  if  ouee  fluid  or  soft,  and  found  incrusting  the  rocky  walls  of  a  vein  at 
an  old  lead  mine  in  Northumberland,  known  by  the  name  of  Settling  Stones,  resting  on  and  occa- 
sionally covered  by  caldte  and  pearl  spar ;  the  rock  is  the  Mountain  limestone  (Subau>boniferous). 
It  is  hard,  brittle  under  the  hammer,  but  difficult  to  reduce  to  powder;  G  =116— 1*54;  oolol 
from  pale  yellow  to  deep  red ;  a  pale  green  opalescence ;  doea  not  melt  cU  205°  0.  Bums  in  the 
flame  of  a  candle.    Very  slightly  acted  upon  by  aloohoL 

Goicp.,  ETC. — 0.  ratio  for  ^,  H= nearly  2  :  3  (?) ;  an  analysis  affording  Johnston  (L  c) : 

Carbon  85*133        Hydrogen  10-853        Ash  8-256=99-242. 

But  Johnston  adds:  "  It  is  therefore  doubtful  whether  this  resinoid  suhsttince  contains  oxygen  on 
noL  It  may  be  only  an  impure  carbo-hydrogen."  It  is  very  slightly  acted  upon  by  alcohoL 
Gives  empyreumatic  products  when  fused  in  a  closed  tube.    It  has  dose  relations  to  elaterite. 


FICHTELITE  GROUP. 

The  Fichtelite  group,  according  to  the  analyses,  belongs  to  the  Camphene 
series  of  hydrocaroons,  the  general  formula  for  which  is  On  H2  n—*. 

Petrolene,  or  more  correctly  the  petrolene  group  of  oils,  has  been  referred  to  the  Oamphene 
series ;  and  should  constitute  a  group  preceding  the  Fichtelite  groupi  if  the  analyses  were  made 
on  pure  species,  and  are  to  be  credited.    See  p.  729. 
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784.  FICHTISLmS.  Tekoretin  Ibrchh,^  Yid.  Selsk.  Afh.  Copenh^  1840,  J.  pr.  Qb.,  459,  1840 
Fichtelit  Bromeis,  Ann.  Ch.  Pharm.,  xxzvlL  304,  1841 ;  T.  K  Clarh,  Ann.  Ob.  Fharm^  dii  236, 
1857,  Am.  J.  Sci.,  II.  ixv.  164. 

Monoclinic.  (7=53^  /  A  7=83^  and  97°  ;  I A  U 
=131°  30',  (9Ai-i=127°,  (9Al-i=105^  U  M4 
=128°,  Clark.  Crystals  lengthened  in  the  direction 
of  the  orthodiagonal. 

H.=l.  Lustre  somewhat  ffreasy.  Color  white. 
Translucent.  Brittle.  Witnout  taste  or  smell. 
Distils  over  without  decomposition.  Solidifjdng 
temperature  36°  C.  Easily  soluble  in  ether ;  less  so 
in  alcohol. 

Oomp.,  Var.,  etc. — Ratio  of  -G,  H=6  :  8= Carbon  88*35,  hydrogen  11*65.    Analyses :  1,  Bro- 
meis  (1.  0.) ;  2,  Clark  (1.  e.) ;  3,  Forchhammer  (I  c.) : 


0 

1.  Redwitz         87*95 

2.  "  (I)  8718 
8.  Tscoretin        8589 


H 

10-70=98-65 
12-86=99-99 
12-8l=98-70 


Melting  T.  Boiling  T. 

46°  Bromeis. 

46  above  320**  Clark. 

45  360  Poichh. 


Decomposed  by  anhydrous  sulphuric  add ;  also  by  heated  flunlng  nitrip  add ;  soluble  in  oold 
nitria 

Clark,  after  a  revision  of  the  investigations  on  fichtelite  and  the  related  resins,  condudes  that 
there  is  no  doubt  of  the  identity  of  the  substance  analysed  by  him  with  Bromei8*B  fichtdUe^  and 
deduce'  the  empirical  formula  6*  H*. 


736  HYDEOCARBON   (X)MP0UND8. 

The  mineral  occ^urs  in  the  form  of  shining  scales,  flat  crystals,  and  thin  layers  between  tl.e 
rings  of  growth  and  throughout  the  texture  of  pine  wood  (identical  in  species  with  the  modern 
Pinus  sylvestris)  from  peat  beds  in  the  vicinity  of  Redwitz,  in  the  Bichtelgebirge,  North  Bavaria 
The  crystals  described  by  Clark  (f.  616)  were  obtained  artificially  by  means  of  ether  and  alcohol 

An  oily  substance  was  extracted  by  Sdi  rotter  by  means  of  ether  firom  wood  of  the  same  peat 
bed  which  afforded  the  fichtelite ;  and  this  solution  yielded  two  substauceSf  one  of  which  was 
an  oil,  regarded  by  him  as  identical  with  fichielite  in  ratio;  it  gave  on  analysis,  Carbon  88*58, 
hydrogen  11*34=99*41'.    The  other  substance  was  crystallized  and  contained  oxygen. 

Tecoretin  was  obtained  from  pine  trees  of  the  same  species  in  marshes  near  Uoltegard  in  Den- 
mark.  The  resin  from  the  wood,  first  observed  by  Steenstrup,  was  found  by  Forchhammcr,  after 
dissolving  it  in  boiling  alcohol  to  contain  two  substances  crystallizing  from  the  solution  at  difler* 
ent  temperatures.  The  tecoretin  was  the  least  soluble  of  the  two,  or  that  which  crystallized  out 
first  (the  other  was  his  phylloretin,  see  p.  737) :  its  crystallization  was  itionodinic^  and  its  fusing 
point  45*".  From  the  analysis  Clark  writes  the  empirical  formula  6U*;  but  states  that  the 
mineral  resembles  fichtelite  in  every  other  respect 

786.  HARTTTE.    Hartit  Haid.,  Fogg.,  Uv.  261,  1841.    Branchite  Savi,  Cimento,  L  842,  Jahrh 

Min.  1842,  459. 

Moiioclinic.  Resembling  fichtelite  in  crystalline  form,  lustre,  color, 
translucencv,  and  the  reactions  with  alcohol,  ether,  and  the  acids.  But 
melts  at  74:  -75°  C.     Boiling  temperature  very  high. 

Oomp.,  etc.— Ratio  of  €,  H=12  :  20=Carbon  87*8,  hydrogen  12-2.  Analyses:  1.  Schrdttei 
(Pogg.,  lix.  37);  2,  Piria  (Cimento,  i.  346,  Jahresb.  1855,  984): 


0 

H 

1.  HaHUe 

87-47 

12*04=99-51  8ohr6tter. 

2.  BrajichUe 

87-0 

13-4= 100*4  Piria. 

Piria's  analysis  corresponds  nearly  with  the  ratio  9  :  16. 

Obs. — Hartite  is  found  in  a  kind  of  pine,  like  fichtelite,  but  of  a  different  species,  the  JPatei 
acerosa  Unger,  belonging  to  an  earlier  geological  epoch.  It  is  from  the  brown  coal  beds  of  Obe^ 
hart,  near  Gloggnitz,  not  far  from  Vienna.  Reported  also  from  Rosenthal  near  Koflach  in  Styria, 
and  Pravali  in  Carinthia.  It  occurs  among  the  layers  or  tissues  of  the  wood,  and  also  in  ckfts 
in  the  coal  or  lignite. 

Branchite  is  colorless  and  translucent,  with  G.  =  1*0442,  and  comes  from  the  brown  coal  of  ML 
Vaso  in  Tuscany.    It  is  soluble  in  alcohol,  like  hartite. 


786.  DINITE  Meneghini  (Gaz.  Med.  Italiana,  Fircnze.  Toscana,  July,  1852).  Oocurs  as  an 
aggregation  or  druse  of  crystals ;  cleavage  none ;  with  the  appearance  of  ice,  but  with  a  yellow 
tinge  due  to  a  foreign  substance.     Inodorous ;  tasteless ;  fragile,  and  easily  reduced  to  powder. 

Insoluble  in  water ;  httle  soluble  in  alcohol,  very  soluble  in  ether  and  in  sulphuret  of  carbon. 
The  ethereal  solution  on  standing  deposits  large  crystals  of  the  dinite.  Fuses  with  the  warmth 
of  the  hand ;  heated  in  a  close  vessel  distils  over  without  undergoing  any  sensible  decomposiUoo. 
When  melted  it  looks  like  a  yellowish  oil ;  crystallizes  in  large  transparent  crystals  on  coolin^r. 

From  a  lignite  deposit  at  Lunigiana,  Tuscany,  where  it  was  found  by  Prof.  Dim. 

787.  IXOLYTE  (Ixolyt  Haid.,  Pogg.,  IvL  345,  1842).  Amorphous.  H.  =  1.  G.= 1-008. 
Lustre  greasy.  Color  hyacinth-red.  Pulverized  in  the  fingers,  it  becomes  ochre-yellow  and  jel* 
lowish-brown.  Thin  fragments  subtranslucent.  Fracture  imperfect  conchoidal  in  the  purer 
varieties. 

Softens  at  76°  C,  but  is  still  tenacious  at  100°  C,  wheuce  the  name,  from  i^^'c,  gluey^  ItkebtrdUmef 
and  Ai'f.',  fo  dissolve. 

This  species  is  said  to  resemble  hartite,  though  differing  in  the  temperature  of  fusion  and  other 
characters  It  occurs  in  a  coal  bed  at  Oberhait,  near  Gloggnitz ;  pleoes  sometimes  half  an  inch 
thick,  associated  with  hartite. 
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BENZOLE  GROUP. 

Oily  fluids  at  the  ordinary  temperature.  General  formula  On  Han;-* 
Soluble  in  alcohol  and  ether.  The  species  observed  in  nature,  which 
include  all  those  known  of  the  Benzole  series,  are  the  following : 


0 

H 

a. 

Boaing  T. 

788.  Bbnzolb 

e«  H«  =92-31 

7-69=100 

0-86  at 

16-6" 

c.     82'  a 

789.  TOLUOLB 

e,  H,  =91-30 

8-70=100 

0*88  at 

6 

111 

790.  Xtlolb 

ea  H,o=90-57 

9-43=100 

0-86  at 

19 

189 

791.   OUMOLB 

6»  11,3=90-00 

1000=100 

0-87 

148 

792.  Ctmolb 

€ioHm=89-65 

10-45=100 

0*86  at 

14 

176 

W.  de  la  Rue  and  H.  Miiller  detected  ia  1856,  in  Rangoon  tar,  the  first  three  of  the  above 
species,  with  another  designated  pseudocumole  (isocumole).  In  1860  Bussoniua  and  Eisenstuck 
(Ann.  Ch.  Phann.,  cziiL  151)  announced  zylole  as  present  in  the  petroleum  of  Schnde  in  Hanover  ; 
and  the  same  jear  (ib.,  czv.  19)  Pcbal  and  Fround  detected  all  the  above  five  spcH^ies  of  the  series 
in  the  naphtha  of  Boroslaw  in  Galicia.  Warren  and  Storer  also  (Mem.  Am.  Aa  Boston,  ix.  216) 
have  detected  zylole  and  '*  isocumolo  "  in  the  Rangoon  tar.  None  of  the  series  were  detected  by 
Pelouze  and  Cahours  in  the  Pennsylvania  petroleum. 

These  oils  are  produced  in  the  destructive  distillation,  at  high  temperatures,  of  bituminous 
ooals,  fatty  substances,  etc. 

793.  KONUTE.  (Fr.  Uznach)  Kraus,  Pogg.,  xliii.  141,  1838.  Konlit  (fr.  ib.)  Schrotter,  ib.,  lix. 
37,  1843;  (fr.  Redwitz)  v.  TrommsdorfiT,  Ann.  d.  Phann.,  zzi  126.  Konleinit  Hauam.^  Handb., 
1487,  1847 ;  KenngoU,  Ber.  Ak.  Wien,  ziv.  272,  Min.  d.  Schweiz,  419,  Leipzig,  1866. 

In  folia  and  grains;  amorphous;  stalactitic. 

Soft.  G.=0-88,  Tromnisdoi-tf.  Color  reddish-brown  to  yellow.  Melt- 
ing point  114°  C,  Kraus ;  107 J°,  Trominsdorlf.  Distils  at  200°,  undergoing 
decomposition  at  the  same  time,  and  leaving  a  brown  residue.  Very 
slightly  soluble  in  cold  and  hot  alcohol ;  much  more  soluble  in  ether ;  tiie 
latter  solution  aftbrding  wax-like  folia. 

Oomp. — Ratio  of  6,  H=l  :  1 ;  n(66He)  or  a  polymere  of  benzole.  Fritzsche  makes  the 
formula  e,8H,«=3  (6.  H«).  (Bull  Ac  St  Pet.,  iii  88,  1860.)  Analyses:  1,  Kraus  (I  c);  2, 
V.  Trommsdorff  (L  c.); 


C 

H 

1.  Uznach,  Switz. 

92-429 

7-571  =  100  Kraus. 

2.  Redwitz,  Bavaria 

90-90 

7 -68 =98-48  Trommsdorff. 

The  Redwitz  mineral  may  bo  a  different  species.  Konlito,  unlike  schoererito,  is  changed  by 
distillation,  yielding  a  substance  which  melts  by  the  wannih  of  the  hand.  For  this  product 
Krau9S  proposed  the  name  pyroscheererite. 

In  brown  coal  at  Uznach,  at  the  same  locality  with  scheererite ;  near  Redwitz,  Bavaria,  in  the 
Fichtelgebirge.  with  tichtelite ;  reported  by  Eenngott  from  the  brown  coal  of  Fossa  in  the  Eger 
valley  (Ueb.,  1850-'51,  147). 

Named  after  Kfinleiu,  formerly  superintendent  of  the  coal  works  at  Uznach. 

Phtlloretin  of  Forchhammer  (J.  pr.  Ch.,  ix.  459,  1840)  is  near  the  above,  and  is  made  identi- 
cal with  it  by  ITritzsche.  It  was  obtained  from  an  alcoholic  solution  of  a  resin  from  the  marshea 
near  Holtegard  in  Denmark ;  the  more  soluble  of  the  two  resins  obtained  (see  p.  736)  being  the 
phyllorttin.  Fusing  point  86 '-87°.  Dissolves  easily  in  alcohol.  Forchharamer  obtained  Carbon 
U(>-22,  90-12,  hydrogen  9*22,  9-26 ;  and  deduces  for  the  rp/'o  of  6,  H,  8  :  10. 
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73l3  i!V(;itocaKBOs  compoitsTO. 

Tlic  mineral  Di>^uri  in  tlie  form  nf  shining  acates.  fl&t  ciTBlula,  Bad  thin  layers  beCrcen  (Li 
riaga  of  growth  luiri  tliroiighniK  the  tezturo  of  pine  nood  (iilenticnl  in  Fpe«es  with  the  niodeni 
iVnui  ^yl'tulru)  n-om  peat  beds  id  the  Tieinitf  of  Reilwits,  ui  the  Ficblelgcbirgc,  North  B:itir> 
The  ciyslHla  described  by  Clark  [f.  616)  were  obtaiaud  srtificiallj  bj  means  of  (•i)icr  and  slmbol 

An  oil}!  eubstuara  wa»  extracted  by  SdiKitler  by  mrans  of  ether  &orn  wood  of  the  tutat  pt^l 
bed  wbii^  uU'orded  the  flchlclite;  onit  this  rohitlan  yielded  two  BubBtauoes,  one  oT  vrhioh  <tB> 
aa  oil,  rogardod  by  him  as  idcnticol  with  flebielite  fa  ratio ;  it  gave  ou  aniiljrsia,  CarlMii  i^'&3, 
hydrogen  1 1'3-1^91)*4^,    The  other  substance  wua  uTyslallited  aud  conloined  oiyxeo. 

Tieorilin  was  obtained  from  pine  trees  of  the  aame  Bpecies  in  mitTsbCB  aear  HottC)tard  is  I>«a- 
Diark.  The  resin  froQi  the  wood,  Hrst  observed  by  Stceaatiup,  was  found  by  FotchlisiniDcr,  ttUx 
lUiaolring  it  in  boiling  ;ileohol.  to  contaio  two  Bdbataaces  cr^tallieiug  from  Ifae  sohition  at  differ- 
ent temperatures  The  iKordin  was  the  least  Eoluble  of  the  two,  or  that  nfaicti  orjrBialliaad  onl 
Brat  (the  other  was  bis  phyUonlin,  lee  p.  137}:  ita  (.Tystallization  was  inortocfinie.  and  its  fusnt 
point  Ifi".  From  the  aaalyEia  Clark  writea  the  empirical  formula  f  II*;  but  states  that  the 
mineral  resembles  flchtelilo  in  uvery  other  reapecL 


Monocliiiic.  Resernbling  fichtelite  in  ciyBtalline  form,  lustre,  color, 
translucency,  and  the  reactions  witli  alcohol,  etlier,  and  the  acids.  Bui 
melts  at  74-75°  0.     Boiling  teuipftrature  very  lugh. 


a.  Braachile        671)  

Kria'a  analysis  correaponda  nearly  with  the  ratio  n  :  16.  -I 

Obi. — HatiUe  \e  foQDd  in  s  kind  of  pine,  like  fluhtolite,  but  of  a  diCTerenC  spet^es,  the  Ai* 
aarma  Unger,  belonging  to  an  earlier  i^olagical  epoch.  It  is  ft'om  the  brown  coal  beds  of  Ohe^ 
hart,  near  Qloggnitz,  not  far  ^m  Vioniia.  Bfrported  also  from  Rosenthal  near  KoQaiji  In  Stfri^ 
tad  Prevail  in  Oarinthin.  Il  occurs  among  the  layers  or  tisBuel  of  the  wiMd,  and  also  in  ckll* 
io  the  cool  or  lignite. 

BranchiU  is  colorless  and  translneont,  vr:th  G.  =  H>M',  auil  comes  from  the  brown  ooal  of  Ut  i 
Vaao  in  Tu^icauy.    It  is  soluble  in  alcohol,  like  bartlte. 

786.  DINITE  MtwgMni  (GajL  Med.  Ituliaiia,  Fircoze.  Toscaon.  July,  18.12).  Ooctlra  at  u  I 
flggregation  or  druse  of  orj stnls  ;  cleavage  none ;  with  the  appaarauce  of  ice,  but  with  a  yello»  ' 
tinge  <i\\':  to  a  foreign  substance.     InodorouB;  tusteloss;  frugilc,  and  ODsily  reduced  to  powder 

lufpiuble  m  water ;  Ultle  soluble  iu  alwhal  taij  soluble  in  other  and  in  siilph:iret  of  earbon. 
The  otlicrL-al  eolution  on  standing  depoaila  large  cryatala  of  the  dinite.  Fuses  with  the  wannifi 
of  tlie  liuDil :  healed  ic  n  close  vessel  di.tlUs  over  without  undergoing  any  sensible  dijcompoaicion. 
Wbeu  melted  it  looks  like  a  j'ellowidh  oil ;  crystiilliiu:^  in  large  truusparott  crystula  on  coo^nc- 

From  a  Ugoite  deposit  at  Louigiana,  Tuaiuuiy,  where  it  was  found  by  Prof.  Dini, 

187.  IXOLYTE  (Uolyt  I^tid..  Pogg.,  Ivi.  3-16,  ISl'i).  Amorphous.  H.  =  1.  a  =  l-O08. 
Lustre  greasy.  Color  byocinlh-rcd.  Pulverized  iu  tha  fingers,  it  becomes  ochre-yellow  and  yei- 
lowish-brown.     riiin  bagmeuts  subtcanaluccnt.     Fracture  imperrcct  conchoidBl   in   the  poia 

SoHens  at  16'  C,  but  is  Still  tenacious  at  100^  C,  whence  the  name,  from  if-^c,  gbiey,  litEMnBiHa, 
and  *r>'.'|  'o  dimtelne  i 

This  Bpecies  is  said  to  resemble  harlite,  though  dlETering  in  tha  temperature  of  fusion  and  otbM 
characters     It  occurs  in  a  cool  bed  at  Oberbart,  near  Glo^uiti;;  pieces  eouictliaejilialfaaindi      j 
thick,  amociated  with  bartite.  , 
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BENZOLE  GROUP. 

Oily  fluids  at  the  ordinary  temperature.  General  formula  On  Han-* 
Soluble  in  alcohol  and  ether.  The  species  observed  in  nature,  which 
include  all  those  known  of  the  Benzole  series,  are  the  following : 


0 

H 

a. 

Boiling  T. 

788. 

Benzols 

e«  He  =92-31 

7-69=100 

0-86  at 

15-6° 

C.       82**  a 

789. 

TOLUOLB 

e,   H,  =91-30 

8-70=100 

0-88  at 

6 

111 

790. 

Xtlolb 

e,  H,o=90-57 

9-43=100 

0-86  at 

19 

189 

791. 

CUMOLB 

e»   H,a=90-00 

10-00=100 

0-87 

148 

792. 

Ctmot.r 

e,oHM=89-55 

10-46=100 

0*86  at 

14 

176 

W.  (le  la  Rue  and  H.  Miiller  detected  in  1856,  in  Rangoon  tar,  the  first  three  of  the  above 
species,  with  another  designated  pseudocnmole  (isocumole).  In  1860  Bussenius  and  Eisenstuck 
(Ann.  Ch.  Pharm.,  cxiii.  151)  announced  zylole  as  present  in  the  petroleum  of  Sohnde  in  Hanover; 
and  the  same  year  (lb.,  czv.  19)  Pebal  and  Freund  detected  all  the  above  five  species  of  the  series 
in  the  naphtha  of  Boroslaw  in  Galicia.  Warren  and  Storer  also  (Mem.  Am.  Aa  Boston,  ix.  216) 
have  detected  zylole  and  '*  isocumole  "  in  the  Rangoon  tar.  None  of  the  series  were  detected  by 
Pelouze  and  Cahoura  in  the  Pennsylvania  petroleum. 

Those  oils  are  produced  in  the  destructive  distillation,  at  high  temperatures,  of  bituminous 
coals,  fatty  substances,  etc. 

793.  EONLm:.  (Fr.  Uznach)  Kraus,  Pogg.,  xliii.  141,  1838.  Konlit  (fr.  ib.)  SchroUer,  ib.,  lix. 
37,  1843;  (fr.  Redwitz)  v.  TrommsdorflT,  Ann.  d.  Pharm.,  zzL  126.  Konleinit  Ilauam,^  Handb., 
1487,  1847 ;  KenngoU,  Ber.  Ak.  Wien,  ziv.  272,  Min.  d.  Schweiz,  419,  Leipzig,  1866. 

In  folia  and  grains ;  amorphous  ;  stalactitic. 

Soft.  G.=0*88,  Tronimsdortfl  Color  reddish-brown  to  yellow.  Melt- 
ing point  114°  C,  Ivi'aus ;  107^°,  Trommsdorlf.  Distils  at  200°,  undergoing 
decomposition  at  the  same  time,  and  leaving  a  brown  residue.  Very 
slightly  soluble  in  cold  and  hot  alcohol ;  much  more  soluble  in  ether ;  tne 
latter  solution  aftbrding  wax-like  folia. 

Comp. — Ratio  of  O,  H=l  :  1 ;  n(6eH«)  or  a  polymere  of  benzole.  Fritzsche  makes  the 
formula  e,s  H,b=3  (e«  Ho).  (Bull  Ac  St  Pet.,  iii  88,  1860.)  Analyses:  1,  Kraus  (I  a);  2, 
V.  TrommsdorflT  (1.  c.); 


C 

H 

1.  ITznach,  Switz. 

2.  Redwitz,  Bavaria 

92'429 
90-90 

7-671=100  Kraus. 

7 -58= 98-48  TrommBdorff. 

The  Redwitz  mineral  may  bo  a  different  species.  Konlite,  unlike  scheererito,  is  changed  by 
distillation,  yielding  a  substance  which  melts  by  the  warmth  of  the  hand.  For  this  product 
Krauss  proposed  tlie  name  pyroscheereriie. 

In  brown  coal  at  Uznach,  at  the  same  locality  with  scheererite ;  near  Redwitz,  Bavaria,  in  the 
Pichtelgebirge.  with  flchtelite ;  reported  by  Eeungott  from  the  brown  coal  of  Fossa  in  the  Eger 
valley  (Ueb.,  1850-'51,  147). 

Named  after  Kcinleiu,  formerly  superintendent  of  the  coal  works  at  tJznach. 

PnYLLORETTN  of  Forchhammcr  (J.  pr.  Ch.,  xx.  459,  1840)  is  near  the  above,  and  is  made  identi- 
cal with  it  by  Fritzsclie.  It  was  obtained  from  an  alcoholic  solution  of  a  resin  fVom  the  marshea 
near  Iloltegard  in  Denmark ;  the  more  soluble  of  the  two  resins  obtained  (see  p.  736)  being  the 
phylloretia.  Fusing  point  86-87°.  Dissolves  easily  in  alcohol.  Forchhammer  obtained  Carbon 
y«>-J2,  901 2,  hydrogen  9*22,  9*26;  and  deduces  for  the  rp/'o  of  6,  H,  8  :  10. 
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HTDKOCAEBON   00MP0DKD8. 


794.  NAFHTHALIN. 


Orthorhombic.  Commonly,  as  artificially  prepared,  in  rhombic  tables  of 
129°  and  7S°  with  the  acute  angles  truncated,  or  liexagonal  table*. 

Ltifitre  brilliant.  Color  white.  G.=l-153  at  18°  C. ;  0-ft778,  at  TS'S'C., 
Kopp. ;  at  which  temperatnre  it  melts.  Boiling  point  218°  C.  DiseolTa 
readily  in  alcohol,  ether,  oil  of  turpentine,  fatty  oils,  etc. 

Oomp.,  Bte.— 6,1  H,=CBrboii  BS-IB,  hydrogen  G-a5  =  !00.    Tbe  flret  of  tbe  ydplahaiit  aena, 

the  general  fnrmula  for  which  ia  6u  Ht^._i9.    Barna  with  a  dense  Bmoking  flame. 

Dem. — Found  Eparinglj  io  RsdgooD  tar,  bj  De  la  Sue  and  Milller,  and  by  Warren  and  tH 

Artif. — Fonncd  caailj  rrom  petroleum,  coal-naphtJia,  essential  oila,  on  passing  them  thnragti 

red-liot  tubes. 

79S.  IDRIALITB.    Quecksilberhranderz  pt     Idrialine  Ifr.  Idria)  Dumas,    Ann    Ch.  Pliy&,  L 

360,  1S32.    Idnalite  SchruUer,  Baamg.  Z3.,  iii.  2i&,  ii.  6. 

In  the  pure  state  crystalline  in  stmctnre.  Color  white.  In  naton 
found  only  impure,  beiue  mixed  with  cinnabar,  clay,  and  some  pyrite  and 
gypsum  ill  a  hrownifih-btack  earthy  material,  called,  from  its  combustihilitt 
and  the  presence  of  mercury,  iivflummable  cmnohar  {QuecksilherbTandtTZ). 


HydrognQ        6'1  D. 

CoTKapondlng  to  the  ratio  Tor -6,  H  about  3  :  2=Carbone4'74,  hydrogea  S*2G=100.  Inii^ 
ble  10  viaXsT,  and  Uttle  to  in  alcohol  or  other.  Faeca  at  ivih'  0.  Schraiter  fouod  in  one  ■ptdnw 
of  the cnide  mineral  7732  idnalite,  n*8& cinnabar,  and ^'76  of  other impuritiPB. 

Budeckcr  (Aon.  Ch.  Pharm.,  Iii.  100,  1B41)  obtaioed  For  the  compoeitioD  oT  a  subatnnfe  1« 
derifwi  from  the  criiflc  material,  (J)  Carbon  Kl-BS,  hydrogen  530,  oiyjfcn  3-87  =  100,  eortespniJ- 
log  to  C"  il"0  (or  ap  oijdizt'd  idrialite).  He  derived  it  from  tlie  ore  by  sublimatioa  in  an  atni- 
aphcTi^  of  carbnnic  ari'l.  Budevker  Btatea  that  a  blaok  material  obtained  froiii  the  condenutiv 
chambers  at  Idria  afforded  a  substance  whicli  has  the  composition  of  Dumae'a  idriaiite ;  and  <ii 
he  calls  Itb^il,  suppoaing  It  to  be  the  radical  of  hia  onu  idrialitcb 


II.  OXYGENATED  nTDEOCARBONS. 

796.  aEOCERITI].    Goocerain  i.  BridnxT,  J.  pr.  Ch.,  Ivli  1*,  1852. 

Wax-like.  Color  white.  Not  observed  to  erj'stalUze  from  its  eolntion 
in  alcohol.  Melting  point  near  80°  C. ;  after  fusion  solidifies  as  a  ireJ- 
lowish  wax,  hard  but  not  very  brittle.  Soluble  in  alcohol  of  80  p.  c.  At* 
acted  upon  by  a  hot  solution  of  potash. 

■31,  oxygen  'I*55  =  100.     AcalyiM. 


79-lS         1301  [7-83]  =  10O. 

ObB. — From  the  same  danUnftcn  bro<wn  coal  of  QeBlarwilc  that  afforded  the  geomyiiciw  (| 
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739),  and  from  the  same  solution.  The  solution,  after  yielding  the  geomyridt^,  and  next,  on 
adding  a  hot  solution  of  acetate  of  lead,  a  precipitate  of  a  salt  of  lead  and  *'  geocerinsaurQ," 
filially  afforded,  on  filtering  the  hot  solution,  the  geocerite  in  the  state  of  a  jelly,  which  on  drying 
became  a  white  foliated  mass. 

The  distillation  product  obtained  from  the  same  dark-brown  brown  coal,  tallow-like  in  consist- 
ence (but  in  pearly  crystals  from  a  subsequent  alcoholic  solution)  afforded  Carbon  83*82,  hydro- 
gen l4ul,  oxygen  [2-17],  corresponding  to  the  formula  B^  Hno  O,  as  if  derived,  as  follows,  a? 
Briickuer  states,  from  the  above :  2  (Oig  H««  Oj)  -(0  Oj  +  H,  B)=Bti  Hno  O.  It  is  identical 
with  the  distillation  product  from  the  yellowisJirbrown  brown  coal  of  the  same  locaUty. 

Named  from  y»?,  earth,  and  Ktipoij  wax, 

797.  GXIOMYRICITE.    Gteomyricin  L.  Bruckner,  J.  pr.  Oh.,  Ivli.  10,  1852. 

Wax-like.  Obtained  in  a  pulverulent  form  from  a  solution,  the  grains 
consisting  (as  apparent  under  a  microscope)  of  acicular  crystals.  Color 
white,  Slelting  point  80°— 83°  C.  After  fusion  has  the  aspect  of  a  yel- 
lowish brittle  wax.  No  action  in  a  solution  of  potash.  Soluble  easily  in 
hot  absolute  alcohol  and  ether,  but  slightly  in  alcohol  of  80  p.  c. 

Oomp.,  etc. — Cs4  HeeOi,  Briickner,=Carbon  80*59,  hydrogen  13*42,  0  5*99=100.    Analyses: 


1.  G.=83*' 

2.  G.=83 
8.    G.=80 


0 

H 

80*33 

13*60 

79-97 

12-85 

80*21 

13-24 

0 

6-17 
7*18' 
6*55 


Bums  with  a  bright  fiame. 

Briickner  observes  that  the  composition  is  very  near  that  of  the  Chinese  wax.  Palm  wax  (from 
the  S.  A.  palm,  Ceroxylon  andicola)^  Garnauba  wax  (from  the  S.  A.  palm,  Corypha  cerifera\  for 
which  Lewy  obtained  Cae  H7aOa=0arbon  80*59,  hydrogen  13-42,  oxygon  6-99=100. 

Oba. — Occurs  at  the  Gksterwitz  brown  coal  deposit,  in  a  dark  hrown  layer,  similar  in  most 
respects  to  the  yeUowish'hrown  which  afforded  the  leucopetrite.  Its  very  slight  insolubility  in 
alcohol  of  80  p.  c.  enabled  Briickner  to  separate  resins  and  other  soluble  ingredients  present  in 
the  mass.  L.  Lesquereux  states  (priv.  contrib.)  that  the  brown  coal  beds  of  the  basin  in  which 
Gesterwitz  lies  has  afforded  the  palms  Flabellaria  latania  and  Fhosnicites  Giebelianus,  and  per- 
haps others,  though  none  has  yet  been  reported  from  the  particular  bed  at  Gesterwitz. 

798.  COPAIJTZ:.  Fossil  Copal,  Highgate  Eesin,  Aikin,  Min.,  64,  1815.  Betinite  pt  Glock,, 
Min.,  372,  1831,  Haid,,  Handb.,  574,  1845.  Fossil  Copal  J.  E  W,  Johnstan,  PhiL  Mag.,  IIL 
xiv.  87,  1839.    Copaline  Hausm.,  Handb.,  1600,  1847. 

Like  the  resin  copal  in  hardness,  color,  lustre,  transparency,  and  difficult 
solubility  in  alcohol.  Color  clear  pale  yellow  to  dirty  gray  and  dirty 
brown.     Emits  a  resinous  aromatic  odor  when  broken. 

G.=l-010,  Johnston;  1*05,  Bastock;  1-053,  fr.  E.  Indies,  Kenngott. 

Oomp.— Batio  for  6,  H,  0=40  :  64 :  l=Carbon  86*7,  hydrogen  11*4,  oxygen  2*9=100.  Anal- 
yses: 1,  2,  Johnston  (L  c.);  8,  Duiios  (Min.  IJnters.,  iu  183): 


0 

H 

0 

Ash 

1. 

2. 
3. 

Yellow  trp. 
Gray 
E.  Indies 

85-677 
85-408 
85*73 

11-476 
11-787 
11-60 

2*847 
2-669 
2-77 

=100  Johnston. 

0*136=100  Johnston. 
=100  Dnflos. 

Volatilizes  in  the  air  by  a  gentle  heat.  Bums  easUy  with  a  yellow  flame  and  much  smoke,  and 
hardly  any  perceptible  ash.    Slightly  acted  upon  by  aloohoL 

Eenngott's  mineral  closely  resembles  the  Highgate  oopalite  hi  its  honey-yeUow  color,  and  ita 
action  with  heat  and  alcohol. 

Obs. — From  the  blue  clay  (London  day)  of  Highgate  Hill,  near  London,  from  whence  It  is 
oolied  Highgate  resin.    It  occurs  in  irregolar  pieces  of  a  pale  honey-yellow  color. 
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799.  8UOOINITZI.  'UXtKTpov  Bimer,  etc.  ?  A»y-.6pioi.  Theophr.,  Demostr.  Avyy^iptot  Dionx 
eta  Suocinura,  Electrum,  Lyncurium,  Flin,,  xxxviL  11,  12,  13.  Amber.  Suocin,  Ambre,  IV 
Bernsteiu  Germ.    Succinite  pt.  Breiih,,  Char.,  76,  1820,  140,  1823. 

In  irregular  masses,  without  cleavage. 

H.=2— 2-5.  G.=l-065— 1-081.  Lustre  resinous.  Color  yellow,  some- 
times reddish,  brownish,  and  whitish,  often  clouded.  Streak  white.  Trans- 
parent— translucent.  Tasteless.  Electric  on  friction.  Fuses  at  287°  C, 
but  without  becoming  a  flowing  liquid. 

Oomp.— Ratio  for  6,  H,  0=40  :  64  :  4=Carbon  7894,  hydrogen  10'58,  oxygen  10*58=100. 

Analysis :  Schrotter  (Pogg.,  lix.  64) : 

0  78-824  H  10-228  0  10-9=10a 

But  amber  is  not  a  simple  resin.  According  to  Berzelius  (Lehrb.,  viii  431,  Pogg.,  xiL  419),  it 
consists  mainly  (85  to  90  p.  c.)  of  a  resin  which  resists  all  solvents  (properly  (he  species  8ucciiiite\ 
along  with  two  other  resins  soluble  in  alcohol  and  ether,  a  a  oil,  and  2^  to  6  p.  c.  of  succinic  ackL 
Schrotter  and  Forchhammcr  state  that  after  removing  these  soluble  ingredients,  trae  racdiute 
hafi  the  ratio  -10  :  32  :  4,  which  is  the  ratio  deduced  from  the  analyses  of  the  whole  mass,  and 
which  indicates  that  the  mixed  resins  are  polymerous  with  succinite.  Their  nature  has  not  been 
investigated.    Amber  is  hardly  acted  on  by  doohol. 

Burns  readily  with  a  yellow  flame,  emitting  an  agreeable  odor,  and  leaves  a  black,  ahiningi  car- 
bonaceous residue. 

Obs. — Amber  occurs  abundantly  on  the  Prussian  coast  of  the  Baltic ;  occurring  from  Dantcg 
to  Memcl,  especially  between  Pillau  and  Dorfe  Gross-Hubnicken.  It  occurs  also  on  the  ootst  d 
Denmark  and  Sweden;  in  Oalicia,  near  Lemberg,  and  at  Miszau;  in  Poland;  in  Moravia,  ai 
BoskowitZf  etc. ;  in  the  Urals^  Russia ;  near  Christiania,  Norway ;  in  Switzerland,  near  Bdle ;  in 
Frauce,  near  Paris,  in  clay,  in  the  department  of  the  Lower  Alps,  with  bituminous  ooal,  also  in  dn 
department  of  VAisne,  de  la  Loire,  du  Gard,  du  Bas-Rhin  In  England,  near  London,  and  on  the 
coast  of  Norfolk,  Essex,  and  Suffolk.  It  also  occurs  in  various  parts  of  Asia.  Also  near  Gkitanii, 
on  the  Sicilian  coast,  sometimes  of  a  peculiar  blue  tinge. 

It  has  been  found  in  various  parts  of  the  Green  sand  formation  of  the  United  States,  either 
loosely  imbedded  in  the  soil,  or  engaged  in  marl  or  lignite,  as  at  Gay  Head  or  Martha's  Tine- 
yard,  near  Trenton  and  also  at  Camden  in  New  Jersey,  and  at  Cape  Sable,  near  Magothy  river  in 
Maryland. 

In  the  royal  museum  at  Berlin  there  is  a  mass  weighing  18  lbs.  Another  in  the  kingdom  of 
Ava,  India,  is  nearly  as  large  as  a  child's  head,  and  weighs  2^  lbs.;  it  is  intersected  by  veins  of 
carbonate  of  lime,  from  the  thickness  of  paper  to  one-twentieth  of  an  inch. 

It  is  DOW  fully  ascertained  that  amber  is  a  vegetable  resin  altered  by  fossilization.  This  ii 
inferred  l»oth  from  its  native  situation  with  coal,  or  fossil  wood,  and  from  the  occurrence  of 
insects  incai?ed  in  it.  Of  these  insects,  some  appear  evidently  to  have  struggled  after  being 
entangled  in  tlio  then  viscous  fluid;  and  occasionally  a  leg  or  wing  is  found  some  distance  from 
the  body,  which  had  been  detached  in  the  effort  to  escape.  Goppert  has  shown  (Ber.  Ak.  BerHn, 
1>S5:>,  460,  Q.  J.  G.  Soc.,  x..  Am.  J.  Sci.,  II.  xviii.  287)  that  at  least  8  species  of  plants  besides  th« 
Pintles  mccinifer  have  afforded  this  fossilized  resin,  and  he  enumerates  163  species  as  represented 
by  remains  in  amber.  Besides  pines,  species  of  the  family  AhkUnex  and  Cupressinece  have  prob 
ably  contributed  to  it. 

Amber  was  early  known  to  the  ancients,  and  called  n>^tKroov,  electrum,  whence,  on  account  ot 
its  electrical  susceptibilities,  we  have  derived  the  word  tlectricity.  It  was  named  by  some  lyncu- 
rium,  though  this  name  was  applied  by  Theophrastus  also  to  a  stone,  probably  to  zircon  or  tour- 
maline, both  minerals  of  remarkable  electrical  properties. 

Pliny  mentions,  as  one  proposed  derivation  of  electrum^  the  fable,  as  he  regards  it,  that  the 
sisters  of  Phaothou,  changed  into  poplars,  shed  their  tears  on  the  banks  of  the  Eridauus  (or 
Padus),  and  that  tliese  tears  were  called  electrunu  from  the  fact  that  the  sun  was  usually  called 
elector ;  as  another,  that  it  comes  from  Eiectrides,  the  name  of  certain  islands  in  the  Adnatic :  or 
another  eleclrides,  the  name  of  certiiin  stones  in  Britannia,  from  which  it  exudes.  He  gives  it  as 
his  opinion  that  *'  amber  is  an  exudation  from  trees  of  the  pine  family,  like  gum  from  the  cherry, 
and  resin  from  the  ordinary  pine ; "  and,  as  proof  that  it  was  once  liquid,  alludes  to  the  gnate, 
etc.,  in  it.  He  observes  that  it  had  been  long  called  succinum,  because  of  this  origin,  "quod 
arboris  succum  prisci  nostri  credidere."  He  says  that  in  his  time  it  was  *'  in  request  among 
vomen  only."    But  *'  it  had  been  so  highly  valued  as  an  object  of  luxury  that  a  very  diminutivt 
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human  effigy,  made  of  amber,  had  been  known  to  sell  at  a  higher  price  than  living  men,  even  in 
stout  and  vigorous  health." 

'799A.  Krantzttb  (Fossiles  Harz  (fr.  Nienburg),  Krantzit,  0.  Bergemann^  J.  pr.  Cli.,  lixvi  65). 
Essentially  succinite.  Occurs  in  smaU  grains  and  masses  of  a  light  yellow  or  greenish-yellow 
color,  but  reddish  or  brownish  externally.  Gi=0  968.  Bather  tender.  Sectile  and  somewha* 
elastia    The  exterior  has  G.=1'002. 

Comp. — Analysis  by  Landolt  (La)  afforded: 

Carbon  79*25  Hydrogen  10'41  Oxygen  10-34=  100. 

Corresponding  nearly  to  the  formula  640  He*  O4. 

Only  4  p.  c.  soluble  in  alcohol,  and  6  p.  c  in  ether ;  and  only  softens  in  turpentine.  In  sul- 
phuric acid  gives  a  brown  solution.  Fuses  at  225*"  C,  and  becomes  perfectly  fluid  at  288°  ;  and 
at  a  higher  temperature  yields  gas  and  products  of  distillation.  The  ether  solution  aflfords  a 
brownish  amorphous  substance,  which  is  elastic  like  caoutchouc  at  12"*,  and  fuses  at  150*^. 

800.  WALOHOWTTB.  Bergpech  pL  (fr.  Walchow)  Estner,  Min.,  iil,  Ite  Abth.,  114,'l800. 
Eetinit  von  Walchow  Schrdttsr^  Ux.  37,  1843.  Walchowit  Eaid,,  Ueb.,  1843,  99,  Handb.,  574^ 
1845. 

In  yellow  translucent  masses,  often  striped  with  brown.  Lustre  resin- 
ous.    Fracture  conchoidal.     Translucent  to  opaque. 

H.  =  i-5— 2.     G.  =  1-0— 1009;  an  opaque  variety  1  '035. 

Oomp.— Ratio  for  6,  H,  0=40  :  64  :  8^,  Schrotter  (Pogg.,  lix.  61)=80-41  0,  10'66  H,  8*93  0. 
Fuses  to  a  yellow  oil  at  250°  C,  and  burns  readily ;  becomes  transparent  and  elastic  at  HO"*  C 
But  it  is  a  mixture,  as  alcohol  takes  up  1*5  p.  c.,  and  ether  7*5  p.  c. ;  the  insokibU  part  may  be 
identical  with  the  preceding.  Forms  a  dark  brown  solution  in  sulphuric  acid. 
Obs. — Occurs  m  brown  coal  at  Walchow,  in  Morayia,  and  formerly  called  BeUniie, 
Kstner  also  mentions  a  honey-yellow  resin  from  Uttig^hof  in  Moravia  (called  Bernstein  in  the 
Abh.  bohm.  Ges.,  ill  8),  and  another  of  a  similar  color,  but  a  little  greenish,  from  Litezko  in 
Moravia. 

801.  BU0AEAMA17GITB.    Beslne  de  Bucaramanga  BoussingauU^  Ann.  Ch.  Phys.,  IIL  vL  507, 1842. 
Resembles  amber  in  its  pale  yellow  color.     G.  above  1. 

Ckfmp.—Uatio  for  6,  H.  0=42  :  66  :  2^— Carbon  82-7,  hydrogen  10*8,  oxygen  6-5=100. 
Insoluble  in  alcohol    In  ether  softens  and  becomes  opaque.    Fuses  easily,  and  bums  with  a 
little  smoky  flame,  leaving  no  residue.    Yields  no  succinic  add. 

802.  AMBRTTE.    Ambrit  (fr.  N.  Zealand)  Hochstetter^  v.  Hautr,  Verb.  G.  Beichs.,  Wien, 

1861,  4. 

Amorphous.     In  large  masses. 

H.=2.  G.=l*034.  Lustre  greasy.  Color  yellowish-ffray.  Subtrans- 
parent.     Strong  electric  on  friction.     Fracture  conchoidal. 

Oomp.,  etc. — Ratio  deduced  for  6,  H,  0=40  :  66  :  5=Carbon  76*88,  hydrogen  10*54,  oxy- 
gen 12'77.  Yon  Hauer  makes  the  ratio  32  :  26  :  4,  which  is  not  nearer  the  analysis  than  the 
above.    Analysis :  E.  Maly  (L  c.) : 

OHO  Ash 

(f)  76-53  10-68  12-70  019 

Wholly  insoluble  in  alcohol,  ether,  oil  of  turpentine,  benzole,  chloroform,  and  dilute  add. 
Burns  with  yellow  smoking  flame.    The  ash  contains  iron,  lime,  and  soda 

Obs. — ^Occurs  in  masses  as  large  as  the  head  in  the  province  of  Auckland,  N.  Zealand.  It 
much  resembles  the  resin  of  the  Dammara  Aust/ralia^  which  abounds  on  the  island,  and  is  often 
exported  with  it 
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803.  BATHVILUTE.    BathvilUte  C.  Or.  Williams,  Gh-  Kewt,  rO.  133,  1863.     TotUniUfl 

Ainurplums,  D\ill,  and  of  a  fawn-brown  color,  looking  somewliat  like 
wood  in  tlie  last  stage  ot'  decay.     Opaque, 

G.,  after  removing  air  of  pores  by  air-pump,  about  I'Ol.  "Very  friable, 
but  tbis  characteristic  may  not  be  eesential  to  the  species.  InsolnUe  in 
benzole.  Torbanite  has  H.=22o  ;  G.=1'18,  Heddle;  color  clove-brownj 
powder  yellowish  ;  tough. 

Coinp.— Bado  for  e,  H,  O,  ft-om  tbe  aDBlysss,  40  :  68  :  j,  or  ncnr  that  of  en(«iiiile,=Ou<Ha 
T8'4K,  hydrogen  ll'll,  oi^geo  I0'1G  =  100.  Tbe  ratio 40  :  6G  :  lis  leas  oear,  ^vingtho  perawt- 
Rge  0  78-7,  H  10-B,  O  10-B=  100.  Analyses :  I,  WiUiamB  (L  o) ;  1  A,  aame  with  aeb  eadudtdj  \ 
IQUer ;  3A,  sams  with  ash  ezduded : 


2A,       "  78-67         IM 1        10-22  =  100. 

WlUiomi  retbra  here  the  torbanite  analfzod  bj  Miller.  Otbor  nnalj^cs  of  torbaoiM  (^n  iM 
o^gen.  The  oxjgoa  uioIucIpb  a  littlo  nitrogen  and  sulphur.  Williams  makes  the  formula  ftt 
Hie 6t=Cartion  78*60,  iifdrogun  I0'92,  osjRen  IU'4^,  sf^eiog  hurdly  as  well  with  the  analjm 
as  the  aboTB. 

Does  not  melt  when  heated.  In  a  platinum  crucible  affords  a  fatty  odnr,  aod  biiroa  nilbl 
dtiuee  smnky  flame.  Ko  action  »ith  moderately  dilute  nilrio  acid ;  completolj  rau-boiiiuid  by  coo- 
ceutrated  salp baric  acid. 

Obi. — Butliviltite  occurs  in  the  lorbsnite  or  Boghead  ooat  (of  the  Carboniferons  foniatinl 
Bdjoining  tbe  landa  of  Torbatiehill,  in  the  proiiads  of  Bnthville,  ScoOand.  It  forms  himpi  wbid 
fill  cavities  In  the  torbajjite.  Other  cavities  are  occupied  by  oalciCe,  pyrit«,  etc  It  majbtn 
altered  lump  of  resio;  or  else  material  which  haa  filtrated  into  the  cavity  from  Ihe  smToim^ 
torbanite. 

The  analysts  of  Uillcr  sbows  that  Bome  of  the  torbanite  has  tbe  same  eompositioo.  Aa  pnrf 
of  the  absolute  purity  of  tlie  Fiibstancee  anal>-£ed  eould  not  be  Ilsd,  the  resulta  are  opeu  to  was 
duubl,  as  WlUimus  observes.  Yet  the  mode  of  occurrence  of  tiie  batlivilliCe,  and  the  aeaniea  bi 
oompusition  of  this  iosoliiblo  substance  to  the  equally  insoluble  su?cinilB,  favors  the  view  that  it 
ia  esseutinlly  a  good  species,  and  that  its  composition  is  uot  for  fVuin  that  above  given. 

SO*.  ToHBAJflTB.  Torbanite,  although  related  to  oaunei  coal,  has  a  very  nearly  imifonn  own- 
position,  aceordiug  to  all  analyses  thus  far  made,  excepting  that  of  Uillcr,  and  this  caiupositiai  ii 
like  that  of  bnthvillite,  excepting  less  oiygca.  It  corresponds  very  nearly  with  the  formula  ^„ 
Hi,Bii.„=Cflrbon  82'19,  hydrogen  11  6-J,  oxygen  6'IT.  The  mean  of  five  analysea  (see  p.  T5IJ 
is,  Carbon  81'15,  hydrogen  ll'48,»-ith oxygen  about  6-0, nitrogen  1-37  =  100;  excluding  the  oitiu- 
gen,  C  82-28,  H  ll-fi4,  0  6-08=100.  Taking  the  oxygen  at  B-40  insload  of  6-0  (see  anal,  t  el 
tbe  formula  would  become  €,o  H.,  6i.  Tbo  nitrogen  ia  without  doubt  in  combination  with  par- 
Ijons  of  the  other  mgredinnts.  But,  Hllowing  for  this,  tbe  uloso  relation  to  the  amber  gtoof  elill 
holds,  both  aa  regards  composition  and  insolubility.  Less  than  1 J  p.  o.  of  torbanite  ia  aoluUe  in 
mipblha  (Fyfe).  Altlinugh  tbo  obove  formula  cannot  be  taken  as  tbe  fonnala  of  the  spedes«t 
the  baais  torbanite,  it  is  probaiily  not  far  from  it.    Torbanite  may  contain  bathviUite  aa  mixuue 

BOS.  ZTIiOHBTINITE.    Xyloretin  Forchhammer,  J,  pr.  Ch.,  ix.  150,  1  S-tO.     Hartin  SArvlla 
Pogg.,  liv.  4S,  1843.    Paatbyrit  QlockeT,  Syn.,  8,  1817. 

MaBsive,  but  erystallizea  from  a  naphtlia  solution  in  needles  of  the  ortli* 
rhombic  eye  tern. 

G.— I'llo,  hartine.  Color  white.  Pulverizes  in  the  fingers.  Withoal 
taste  or' smell.     Soluble  in  etiier. 

Oomp.,  etc.— Ratio  for  G,  H,  6-40  :  61 :  4=CBrbon  78-81,  hydrogen  9-Oa,  osjgM  IHI 


0 

H 

0 

1. 

EarH'M 

78-26 

10-92 

10-82=100. 

2. 

(( 

78-46 

1100 

10-64=100. 

3! 

(i 

78-38 

10-86 

10-82—100. 

4. 

Xylorebmiie 

79-09 

10-93 

998=100. 

6. 

*t 

78-57 

10-81 

10-62=100. 
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C^H"  0^,  deduced  by  Schrotter,  corresponds  better  with  the  analyses.  Analyses  '  1-3,  Schiottei 
Q.  a) ;  4,  6,  Forch hammer  (I  c.) : 

Fusing  T. 
210*  C. 

166°  0. 


The  hartine  is  a  white  resin  separated  by  ether  from  a  resin  obtained  from  the  brown  coal 
of  Oberhart.  No.  1  is  hartine  as  separated  in  an  amorphous  condition  by  means  of  naphtha ;  and 
2,  3,  crystaUized  from  an  ether  solution.  (Besides  the  hartine,  two  amorphous  brown  resins  were 
also  obtained  from  the  solution.)  Xvloreiiniie  was  derived  by  Forchhammer  through  the  action 
of  alcohol  on  fossil  pine-wood  from  the  marshes  of  Holtegaard  in  Denmark. 

806.  liEUCOPETRm!.    Leucopetrin  L.  Bnkkner,  J.  pr.  Ch.,  lyiL  1,  1852,  in  art  entitled 

Ueber  einige  eigenthiimliche  wachshaltige  Braunkohlen. 

Between  a  resin  and  wax  in  characters.  Crystallizable  in  needles  from 
solution. 

Color  of  crystals  white.  Melting  point  above  100°  C. ;  and  after  fusion 
brown  and  partly  decomposed,  and  hence  the  exact  melting  point  not  easily 
deterininable.  Soluble  m  ether ;  also  1  part  in  268  of  boiling  absolute 
alcohol ;  but  not  at  all  in  alcohol  of  80  p.  c. 

Oomp. — 6fto  Hm  O3,  Briickner,= Carbon  Sl^*?,  hydrogen  11*47,  oxygen  6  56=100;  very  nearly 
640  Ha?  OtiM.    Not  at  all  acted  upon  by  a  hot  solution  of  potash,  or  cold  nitric  acid. 

Obs. — From  a  layer  i-2  ft.  thick,  in  an  earthy  yeUawish-bfoum  brown  coal,  at  Gesterwitz,  neai 
Weissenfels.  The  material  of  the  layer  is  of  loam-like  aspect,  but  gives  a  shining  wax-like  streak, 
has  G.= 1-297,  Wackeiiroder,  and  loses  22  p.  c.  of  water  at  100°  0.  The  dried  mass  is  nearly 
half  sand  and  other  earthy  materials.  The  leucopetrite  is  associated  in  the  coaly  layer,  according 
to  Briickner,  with  other  organic  compoimds,  soluble  in  alcohol  of  80  p.  a,  including  two  resins, 
two  wax-like  substances  (p.  738),  and  an  acid  which  Briickner  calls  GeoreUnic  acid  (p.  748).  By  a 
distillation  of  the  mass  of  the  brown  coal,  28  p.  a  of  the  whole  passes  over  as  a  butt€r-like  mass, 
which  is  related  to  the  parafQns,  but,  according  to  Briickner,  contains  2  p.  c.  of  oxygen.  It 
afforded  (^)  Carbon  84*04,  hydrogen  14-10,  oxygen  [1*86],  and  he  writes  the  formula  -606  Hi  10  O. 
It  is  soluble  easily  in  hot  absolute  alcohol  and  ether,  and  very  sparingly  in  alcohol  of  80  p.  a ; 
crystals  in  pearly  hexagonal  plates  fVom  the  alcohohc  solution ;  melts  at  50**  C. 

Named  after  the  loc^ty,  Weissenfels  (=white  rock),  from  \tvK6s,  wkitCf  and  vtrpoi^  rock, 

807.  EUOSMrrE.    Erdharz,  Eampferharz,  Euosmlt,  C.  W,  Oumbel,  Jabrb.  Min.  1864,  10. 

Amorphous,  in  masses  of  a  brownish-yellow  color,  or  like  that  of  cherry 
gum,  ana  looking  like  common  pitch. 

H.=1'5.  G.=l-2— 1*5.  Brittle.  In  thinpieces  transparent.  Fracture 
conchoidal.  Strongly  electric  on  friction.  Has  an  odor  between  that  of 
rosin  and  camphor.  Dissolves  easily  in  cold  alcohol  or  ether,  and  hot  oil 
of  turpentine. 

Oomp.,  etc.— Katio  of  6,  H,  0=84  :  29  :  2=40  :  68  :  2^=60  :  86  :  2ii=Carbon  81*89,  hydro- 
gen 11*73,  oxygen  6*38=100,  Afforded  0*84  of  ash.  The  ratio  is  almost  identical  with  that  of 
leucopetrite.  Melts  at  77^  C,  and  bums  with  a  bright  flamo  and  very  aromatic  odor.  Solution! 
of  the  alkalies  dissolve  only  a  little  of  it,  after  long  action. 

Obs. — From  clefts  in  brown  coal,  at  Baiershof,  near  Thumsenreuth,  in  the  Fichtelgebirge,  and 
derived  probably  from  a  kind  of  Conifer,  and  one  resembling  the  Oupressinoxylon  auaquaU 
GKippert 


m 


808.  BCSLERBTmiTB.    J.  W.  Jfaifcl^  FM.  Mag.,  IV.  *.  861,  1B54, 


In  Btnall  di'<^]>d  or  te^u-s,  from  the  eize  of  a  pea  to  that  of  a  hazel-nut. 

H.=3.  G,  =  l'13*i.  TranBliicent  in  thiu  ajilintei-s.  Color  black,  but  bj 
transmitted  light  reddisli-brown ;  etreuk  cinuaui on -brown.  Lnstre  bctwwo 
vitreous  and  reeinuua,  rather  hrilhiiDt,  Brittle ;  fracture  conchoidid.  In- 
Bolable  ill  alcohol,  other,  alkalies,  and  dilute  acids, 

Oomp.— Aoaljses  by  J.  W,  Mallet  (1.  c): 


2.        77- [S        S-US         10-12        8'6a 

Affords  Ihe  ratio  for  6,  H,  e=40  :  B6  :  4=CarlKMi  7T-05,  hydrogen  S  99,  oijgea  I0-2fl,  i^ 
S-6B. 

Qeaced  od  ptatiaum  foil  it  ewells  up,  buniB  like  pitch,  with  a  diengroeeble  empirreamatic  aoA 
end  a  smolcy  flume,  leariog  a  coal  riither  dilScult  to  bum,  acd  firiull)-  a  little  gray  ash.  In  a  giM 
tobe  yields  a yellovieb-brown  oily  product  ota  auuaeous  empyreumatic  odor-  Evensttmieiuaii 
add  Bvte  slon-ly  upoo  it 

Ftoiu  the  coal  measuree  of  Wigao,  Eoglcud. 

809.  PTRORBTINrrB.    Part  of  PyroreHa  of  A.  K  Saa»,  Bar.  Air.  "Wiea,  xU.  6al,  18St,i 
pr.  Ch.,  IiiiL  166;  J.  Slaiiek,  ib.     Pyroredaite  Iltma. 

Kesin-like.  Deposited  in  powder  from  a  Lot  alcoholic  solution  of  pjro 
retin  an  it  cools. 

i6  :  4=iCiirboc  8D-U0,  bydrogea  93^,   oxygen   10-e7  =  ItL 

C  80-02  H  3i2  0  [10  56]=:  100, 

Approaches,  as  Slonek  sial^B,  the  bcta-ro^ia  of  the  resin  ofr.'.'u  ahiti  (Johnston i  =  e.„  H.^  B„ 
and  also  copsirlc  acid  (fr.  copaiba  iwlaam)  6,i  H.b  O,,  aod  other  reliit«d  cotlipouada,  Bhi>viii{ 
that  it  is  probably  frnm  cooilerDua  treeii. 

Obi. — t^-roretiD  of  Reuaa,  tho  reaio  which  aObrda  the  aboro,  occurs  in  tbe  brown  coal,  betreei 
Sales!  and  Proboscht,  near  Ausai|f  in  Bohemia.  It  occura  1o  msBSea  from  tho  eixe  of  a  nut  lo 
that  of  a  inan'K  head,  and  also  iu  plates  an  inch  thick.  It  is  brittle ;  of  bron-nisb- black  ookT; 
KTeaBj-reBLUous  lustre;  wood-brown  powder;  H.=2-G;  (i.=  106— 1-lM;  and  resembles  loiidi 
brown  cubL  It  bums  with  a  reddish-yellow  &Ame,  aud  a  stron)i:  odor  like  that  ofbumiDg  ambti. 
and  leaves  a  black  coal.  It  melts  easily,  decomposing  and  giving  off  white  fumes,  and  Jeayes  u 
aspbaJt-like  mass.  Hcuhs  states  evidence  showing  that  it  baa  probably  been  formed  by  the  acpoii 
of  the  heat  of  a  basaltic  dike  on  a  bed  of  brown  coal. 

BIO.  Rbubsinitb.  Part  of  Pyroretin  oT  A.  E,  Feuse.  Resin-hko.  Color  fine  reddiab-brom. 
Soluble  iu  boiling  aloohol  and  in  ether,  and  not  deposited  from  the  alcoholic  solution  on  ita  I'oolilig. 
Stanek  (L  c)  fouud  for  the  conipoEJtiou  of  tbe  resin  thus  obtjiintd,  C  61-09,  H  9-47,  O  0'44=liKi; 
corresponding  to  B,,  Ht,  e,.,;  and  ho  rogurds  tho  aubslnnce  us  a  miiture  of  the  above  jqpror* 
thile,  6iD  Uii  O.,  will)  BBOther  rosm  (here  designated  reutimile)  of  tbe  formula  t,»  H,,  O^ 

811.  ROCHLEDE  RITB.  7'ar1o/6ubBianzBttumiiioEeif(KA2a&ir,Ber.  Ak.Wien,TL  6S,  1851; 
^Jlelcnchym  lla^.,  Lotos,  I  85,  216,  vi.  86,  viii,,  Hefl  3[  Emag.,  Dob.  1860,  HT,  18S3,  IM. 
Kochlederite  Dana, 

Hesin-like.  Ci;ilor  red  dish -brown.  Transparent  or  translucent.  Melting 
point  100°  C.     Soluble  in  alcohol. 


Oomp.— Batio  of  6,  n,  6=10  :  58  :  6.    AnolyEia :  Bochledei  (L  c): 
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C  76-79  H  9'06  0  U'16=100. 

Burns  with  a  yellow  smoking  flarae,  something  like  amber. 

Obs. — The  part  soluble  in  alcohol  of  a  bituminous  substance  called  melanchyme  by  Haidinger. 
and  found  in  masses  as  large  as  the  head  in  the  brown  coal  of  Zweifelsreuth,  near  Neukirchen  ic 
Eger,  Bohemia.  A  similar  substance,  of  somewhat  lighter  color,  occurs  at  Oehnitz,  near  Strakonitz, 
in  Bohemia. 

The  rest  of  the  substauce  insoluble  in  alcohol  is  the  species  melanellite,  p.  750. 

812.  SCHIiANITE.    Part  of  Anthraoozen  of  Reuss  (see  p.  746).    Schlanite  DancL 

A  dark  or  light  brown  powder,  obtained  through  solution  by  ether  from 
anthracoxene. 

Oomp.— Ratio  for  6,  H,  0=40  :  52  :  3i=Carbon  81-63,  hydrogen  8-86,  oxygen  9'62=100. 
Analysis :  Xisurenz  (I  c.,  p.  746) : 

(f)  C  81-47  H  8-71  0  9-82=100. 

This  resin  oxydizos  slowly  when  wet  and  exposed  to  the  air. 

Obs. — For  locality  and  description  of  the  material  affording  the  schlanite,  see  p.  746^ 

813.  GUYAQUHiUTE.    Johnsian,  Phil.  Mag^  ziiL  329,  1838. 

Amorphous.     In  large  masses  or  layers. 

Yields  easily  to  the  knife,  and  may  be  rubbed  to  powder.  G. =1*092. 
Color  pale  yellow.  Lustre  not  resinous,  or  imperfectly  so.  Slightly  soluble 
in  water,  and  largely  in  alcohol,  forming  a  yellow  solution,  which  is  in- 
tensely bitter. 

Comp.,  etc.— Ratio  for  6,  H,  0=40  :  52  :  6=Carbon  76*666,  hydrogen  8*174,  oxygen  15*161 
=  100,  Johnston.  Begins  to  melt  at  tiS^**  C,  but  does  not  flow  easily  till  near  100°  Ol  As  it 
cools  becomes  viscid,  and  may  be  drawn  into  fine  tenacious  threads.  Soluble  in  cold  sulphuric 
acid,  forming  a  dark  reddish-brown  solution.  A  few  drops  of  ammonia  put  into  the  alcoholic 
solution  darken  the  color,  and  finally  change  it  to  a  dark  brownish-red. 

It  is  said  to  form  an  extensive  deposit  near  Guyaquil  in  South  America.  Evidently  a  mix- 
ture. 

814.  MIDDIiETONTTE.    Jl  F.  W.  Johnston,  FhiL  Mag.|  UL  ziL  261,  1838. 

In  rounded  masses,  seldom  larger  than  a  pea,  or  in  layers  a  sixteenth  of 
an  inch  or  less  in  thickness,  between  layers  of  coal. 

Brittle.  G.=1'6.  Lustre  resinous.  Color  reddish-brown  by  reflected 
light,  and  deep  red  by  transmitted ;  powder  light  brown.  Transparent  in 
small  fragments.  No  taste  or  smell.  Blackens  on  exposure.  Only  a  trace 
dissolved  by  boiling  alcohol,  ether,  or  oil  of  turpentine.  Not  altered  at 
210°  C. 

Comp.,  etc. — Ratio  for  0,  H,  0=40  :  44  :  2,  Johnston, = Carbon  86*83,  hydrogen  7  •9a,  ozygea 
6*75=10a     Johnston  obtamed  (5)  Carbon  86*21,  hydrogen  S-OS,  oxygen  6 •76=100. 

On  a  red  cinder  burns  like  resin.  Softens  and  melts  in  boiling  nitric  acid,  with  the  emission 
of  rod  fumes;  a  brown  fiocky  precipitate  falls  on  cooUng.  Soluble  in  cold  oonoentrated  sul« 
phuric  acid. 

Obs. — Occurs  between  layers  of  coal  about  the  middle  of  the  Main  coal  or  Haigh  Moor  seam, 
at  the  Middleton  collieries,  near  Leeds,  in  thin  layers  and  masses,  rarely  thicker  than  -^  in.,  and 
little  rounded  musses  seldom  larger  thim  a  pea ;  also  at  Newcastle. 

. 

816.  STANBEITE.    Part  of  Pyroretin  of  A.  E.  Reuse,  Ber.  Ak.  Wlen,  zil  661,  1864,  J.  pr. 

Ch.,  IziiL  156;  J.  Sianek,  ib.    Stanekite Dana. 

Hesin-like.    Not  soluble  in  any  fluid  without  decompooition,  and  not  at 
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all  in  a  solution  of  potash.     Separated  from  the  pyroretin  of  HeiUB  )jy 
boiling  jilcohoi,  which  leaves  it  behind. 

Oomp.— Kutlo  of  e,  H,  e=39  :  M  :  6,  3lanek,= Carbon  7G-S7,  hjdrogen  1-24,  osygen  1519 
=  1U0.  Ferliupae,  B,  ii=4U  :  U  :  6=Cuboii  77-42,  hjdrogen  7*ue,  ax;eeD  li-48=luO.  Aiul- 
7SM :  Stonok  IL  o ) : 

{})   0  76-71  H  7-aO  0  16-99=10O. 

■Whoa  hooted  gives  oHltie  odor  of  auocinicaoid. 

Oba. — For  lo<^itj  and  cltsractera  of  the  pjrorDlln  of  Eousb,  aObrdiog  Ihe  above,  see  p.  714^ 

816.  ANTHRACOZENTTE:.    Part  of  Anthracoxim  (fr.  Bnmdeisl)  AeEui,  7!  Xaurenz,  Ber.  Ale 
WiDii,  xxi.  271,  1B5G,  J.  pr.  Ch.,  Itit.  i2s,  1856.     Antliracozemte  i^'io. 

Obtained  as  a  black  powder  from  a  resin,  by  separating  the  reiiiaimler 
by  means  of  etlier,  the  aDthraeoxeiiite  being  insoliiiJle  in  eumr. 

Oomp.— Kotio  of  e,  n,  6=40 :  3S  i  71.    Analysia :  Laurenz  (L  c.)  i 

{})  0  75-J74  H  CIS!  0  18089, 

11  p,  tt  of  BBh  wore  sepanitod.    Not  Mlnble  in  monBtnia  vrithoul  docompoaition. 

Oba. — From  a  KBio-like  material,  coastjluting  layers  'H  in.  thick  hetweea  layora  of  coal,  in  the 
coal  beda  of  Bmudeisl.  near  Scliloa  in  Boheiaiaj  the  maaa  ia  amorphous,  and  haj  H.  =:  3'fi; 
G.=  l-J81;  lustra  BitBrnall/  weak  adaiuauUoie;  color  broiSTiiBli-blBck,  liyadalli-red  in  tbiu 
splinters  by  trauamitted  liglit;  Btreak  dull,  yeUowish-brown ;  fracture  aiuall-coachoidal ;  easily 
rubbed  to  a  fiita  powder;  fusoa  easily;  bums  with  a  yellow  aiuokiug  S^ne,  iind  au  odor  not 
diwigrceable.  This  Bubatunca  was  naaiod  onttraoM«i«  by  Ri'UBa.  Tlio  uame  ia  here  uppropriated 
to  tbs  pott  insoluble  iu  ether.    The  EOluble  part  is  named  Hehlauite  (p.  746). 


SI 7.  TASMAKTFI].    Boaiolferous  Shale  (fr.  TBgntaaia),  Catol.  Interont.  ^Ixhib.,  18C2.      Tu- 
maoite  A.  S.  Church,  PhiL  Klag.,  tV.  zivili  400,  1SU4. 

In  disks  or  scales  thickly  disseminated  through  a  laminated  shale ;  ave- 
rage diameter  of  scales  about  "03  in, 

H.=2,  G.  =  1'18.  I-iistre  resinous.  Color  reddish-brown.  Translu- 
cent. Fracture  conchoidal.  Not  dissolved  at  all  by  alcohol,  ether,  benzole, 
turpentine,  or  bisulphid  of  carbon,  even  when  heated. 

Oomp.,  etc. — No  action  with  muriatic  acid.  Slowly  oiydized  by  nitric  Hcsdily  carbonized 
by  Euiphuric  add,  with  evolution  of  sulphuretted  hydrogen.  Alkalies  in  solution  without  action. 
Burns  readily  with  a  smoky  flame  and  ottiiuaive  odor;  fuacs  partially, yielding  oily  and  solid  pro- 
ducts, baring  a  disagreeable  smell.  Ratio  of  6,  II,  B,  3=40  :  G2  :  2  ;  l^Carbou  79-21,  hydrogen 
10-23,  sulphur  B'28,  oijgen  528  =  lii0,  correBpoudiog  nearly  to  aucmnito,  in  which  part  of  tLe 
oxygen  is  replaced  by  sulphur.     Analysia:  Church  (L  c),  after  rejecting  8'I4  p.  c  of  ash: 

C  79'34  H  10-41  S  632  O  493 

Oba, — From  the  river  Mersey,  north  side  of  Tasmania,    The  roek  is  called  comhastible  shak. 

A  caking  bituminous  conl  from  New  Zealand,  analyzed  by  C.  Tookoy  in  iho  laboratory  of  ProC 
Percy  {see  anaL  18,  p.  l37),  contained  2'37  p.  c.  of  sulphur  and  no  iron,  the  ash  being  peculiarly 
white;  and  I'ercy  remarks  (Met.,  101,  102)  thnt  the  sulphur  may  have  been  present  in  a  state 
similar  to  that  in  flbrine.  The  existence  of  a  sulphur-bearing  resin  like  the  above  from  Tasmania 
renders  it  probable  that  the  New  Zealand  coal  is  impregnated  with  a  similar  insoluble  resin ;  2-.iT 
p.  c.  of  aulphur  would  correapoad  to  the  presence  of  about  44  p.  c  of  such  a  resin. 

818.  DTSODILE.  (fr.  Melili,  Sicily)  Faulo  Batctm,  Recberches  et  Obs,  Houv.,  etc,  Amsterd, 
1G74.  Dysodilo  Corditr,  J.  d.  U.,  xxiiL  27G,  1808,  Merda  di  DIavolo  IlaL  Stinkkohle  Gtnn. 
Houille  papyraeei-',  Touibe  papyracee,  Pr. 
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In  very  thin  leaves  or  folia,  flexible,  slightly  elastic. 

G.=1'14— 1-25.     Color  yellow  or  greenish-gray.     Streak  shining. 

Comp.,  etc. — ^Yery  Id  flammable,  burning  with  a  bright  flame  and  an  odor  like  that  of  asafcetida, 
leaving  an  ash  in  the  form  of  laminse,  consisting  largely,  as  shown  by  Khrenberg,  of  the  siliceoui 
shells  of  infusoria,  especially  of  NavicuUe.  Delesse  found  (Thdae  anal  Chim.,  1,  1843)  a  variety 
from  Glimbach,  near  Giessen,  to  aflbrd  water  and  volatile  matters  491,  carbon  6*5,  ash  45'4 ;  of 
the  last,  17-4  wore  soluble  silica,  ll'O  sesquioiyd  of  iron,  and  10*0  day.  Very  probably  neal 
tasmanite,  as  Church  suggests. 

Obs. — Originally  from  Melili,  Sicily,  forming  a  coaly  deposit,  made  up  of  very  thin  paper-like 
leaves,  which  had  evidently  been  derived  from  the  joint  decomposition  and  alteration  of  vegetable 
and  animal  matter.  Reported  also  from  the  lignite  deposits  of  Westerwald  near  Rolt ;  of  Sieg^ 
berg  to  the  north  of  Sept  Montagues ;  of  Saint  Armand  in  Auvergue ;  Glimbach  near  Giessen ; 
but  the  real  nature  of  none  of  these  substances  has  been  investigated. 

819.  HIRCITE.    Hircine  Fiddingion,  Arch.  Pharm.,  Ixxiv.  818,  Kenng.  Ueb.,  1853,  184. 

Amoi*phou8. 

G.=l*10.  Color  exteriorly  brown,  within  yellowish-brown.  Subtrans- 
lueent  to  opaque.  Fracture  conchoidal.  Softens  in  boiling  water,  and 
then  has  the  odor  of  a  resin.  In  cold  alcohol  a  little  soluble ;  in  boiling 
about  one-half,  and  the  solution,  which  is  gold-yellow,  aftbrds  white  flocks 
on  cooling. 

Pyr.,  etc. — In  the  flame  of  a  candle  Aises  and  bums  with  a  yellowish  flame,  like  a  bituminous 
coal,  and  leaves  a  tough  coaly  globule  of  a  peculiarly  strong  animal  odor  (whence  the  name,  from 
hircus,  a  goat).  After  complete  combustion,  leaves  an  ash.  In  sulphuric  add  soluble,  and  color 
of  solution  blood-red. 

820.  Baikebixite.  Part  of  Baikerit,  Dickflussiges  Harz,  Hermann  (see  p.  783).  A  thick  tar- 
like fluid  at  lb"  C,  and  a  crystalline  granular  deposit  in  a  viscid  honey-like  mass  at  10"  C.  Color 
brown.  Translucent  Odor  balsamic  Taste  like  that  of  wood-tar.  Easily  and  perfectly  soluble 
in  alcohol  and  ether.    The  alcoholic  solution  becomes  milky  when  diluted  with  water. 

Constitutes  32*61  p.  c.  of  the  baikerite.    No  analysis  yet  made. 

8  20  A.  DOPPLEMTE  oft/!  C.  Deicke^  B.  H.  Ztg.,  xviL  383.  (Not  Dopplerite  according  to  Kenng,, 
Ueb.  1858,  1-41.)  Grayish,  earthy,  plastic  in  the  fingers  when  £resh;  becoming  dark  reddish- 
brown  to  black  on  drying. 

Yields  after  drying,  combustible  substance  83*25,  water  12*5,  ash  4*25.  Bums  with  a  bright 
flame  and  intense  heat,  and  diflers  from  dopplerite  in  this  respect,  and  also  in  oontoining  much 
less  water. 

From  a  peat  bed  at  Finkenbach  in  the  Canton  of  St.  Gall,  Switzerland. 
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821.  BUTTRZSLLITX:.  Bog  Butter  WUUamsorif  Ann.  Ch.  Pharm.,  liv.  125,  1845.  Butyrit 
Glocker,  Syn.,  9,  1847.  Butyro-limnodic  Acid  Brazier^  Chem.  Graz.,  1862,  376.  Butyrellite 
Dana. 

Crjstallizable  in  needles.  Butter  like  in  consistence.  Color  white. 
Melting  point  of  impure  native  material  47°,  Brazier ;  but  of  material  after 
solution  in  alcohol  51°,  Luck;  52°— 62*7°,  Brazier.  Easily  soluble  in 
alcohol  or  ether. 

Oomp< — 6sa  H«4  04,  Brazier  =  Carbon  76*0,  hydrogen  12*6,  oxygen  12*6=100,  and  like  palmitic 
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add  ia  ratio.  Williamson  pvei  tlje  less  probubU  formulu  ^,,  Hit  O,,  The  fcdlowlag  d«  VH- 
Harasou's  annljEeB  (1  c):  Kos.  1,  '•,  wert  the  uncTyslulliecd  bulyritc;  3,  tliot  obtained  b j  coc 
biiutdoQ  with  potash  (with  which  it  forma  a  kmdDfi-oapfBiida  •epsration  Bfterward  b;  acid: 


12-f,0 

13-72  =  100. 

\2■■A^ 

13  ■14=  100, 

i2-a« 

ia-3a=i80. 

3.  From  potash  eolutioD  7; 

Oba^ — From  tbo  pent-hogs  of  Ireland. 
The  uume  butfrilc-  being  used  iu  uhemialij  Tor  imother  substance,  it  b  hers  dhaaged  tc 


Color  white.  Brittle,  and  easily  pulverized.  No  crystallization  obeerved. 
Soluble  freely  in  hot  alcohol,  and  deposited  from  the  eolutiou  as  a  jeily  on 
cooling,  with  nothing  crystalline  under  the  miiiroseope.   Melting  point  82°  C. 

Oomp. — ^gaHiiSi,  Brackneri  =  Carbon*9-%  hydrogen  13-21,  oTjgcn  1'SS^IOO.     AdaItsii: 

Britckuer  (t  c.) : 

0)  Carbon  78-fll        Hydrogen  12-70        Oijgen  ]8-6S=100. 

The  add  was  scpBratud  by  combiaution  with  lend  b;  action  with  a  hot  Bolution  oT  sootate  of 
lead. 

Obi. — Separated  from  the  dark  broum  brown  coo!  or  Oostern'itZi     See  GboOSRite,  p.  738. 


Crystal] izalile  in  white  needles  from  an  alcoholic  solution.  I>isBo]vei 
easily  in  boiling  alcohol ;  and,  if  the  solution  is  a  concentrated  one,  crj-etal- 
lizes  out  more  or  less  completely  on  cooling. 

Oomp. — ejiHn©!.  Briicltner.  =  Cflrboa  62-61.  hydrogen  9'56,  oiygen  27-83=100.  The  lead 
salt  Dfforded  Carbon  43-3t>,  hydrogen  6-S9,  oiyd  of  lead  34-58,  oiygen  [16-17]  =  I0O. 

Oba.^ — Separated  from  the  yelloniah-brown  bromi  coal  of  Gcsterwitz.  ^e  IiEiKXil'STBnz,  p. 
743. 

824.  SnOOINX!LUT£.  [Succiuutn]  vortltur  [by  distillation]  partim  in  oleum  sni  colori^ 
partim  denique  in  caiulidam  quiddam  et  teiait  quod  similitudinem  quHQdflin  gerit  speciemqiu 
salis,  Agric.,  Nat  Fosa.,  233,  1S4U.  Flos  Succini  Libae.,  Alchom.  TracL,  399,  1597.  Sucdnic 
Add.    SuccineUite  Danix. 

Orthorhombic.  Ih  /=120'"  IS',  0  A  1  =  129°  45' ;  a  :  J  :  c=l-0425  ;  1 : 
1-7425,  Eaniin.     1  :  1,  bas.,=100°  30',  raacr.,  135°,  brach.,  96"  22'. 

H.=l.  G.=lo5,  Lustre  vitreous.  Colorless  or  whita  Au  aromatic 
odor.    Soluble  in  water, 

Oomp.— e,  H, 0,  =  Carbon  407,  hydrogen  5-i,  oiygen  54-8=ICII).  Evaporatea  at  a  low  t«iD- 
perature,  and  on  cooling  condenses  in  crystals. 

Obi. — Exists  in  amber,  coDstituting  2^  to  6  p.  c.  of  the  mssa,  and  easQy  obtained  from  it  bl 
djstiliation.  Its  presence  ready  formed  in  this  resin  is  shown  by  the  fact  that  it  may  be  separaWd 
either  by  wat«r,  ether,  or  alkalies,  the  amber  being  lell  alter  the  treatment  without  its  succinic  add. 

825.  RETIME IiIiITXl.  Part  of  Bright  Yellow  Loim  (IV.  Bovey)  so  saturated  with  petroleuo 
that  it  burns  like  sealiug-wai,  J.  Milies,  PhiL  Trans ,  li.  536,  1760 ;  Bitumen  from  Bovey,  Beiin 
aspboltum,  Haicheti,  ib.,  1804,  402  ;  Ketinite.  Resin  of  Retin  Asphalt,  Bednic  Add,  J.  P.  If 
Johnston,  FhIL  Mag.,  IU.  lii  560,  1638.     BetJaeUite  Dana. 
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liosin-like.  Light  brown.  Begins  to  melt  at  121°  C,  is  perfectly  fluid  at 
160^,  and  gives  off  a  resin-like  odor  at  100°  C.  Soluble  in  alcohol,  still 
more  freely  in  ether. 

Comp. — 0.  ratio  for  6,  H,  0=21  :  28  :  3.    Analysis:  Johnston  (L  c): 

C  76-86  H  8-75        0  14-39=100. 

Johnston  describes  salts  of  retinic  acid  with  silver,  lead,  and  lime. 

Obs. — The  retinasphalt  of  Hatchett,  from  the  Tertiary  coal  of  Bovey  in  Devonshire,  from 
which  alcohol  separates  the  above  species,  occurs  in  roundish  masses,  having  H.=  l— 2*5  ;  G.= 
1*185,  Hatchett;  lustre  slightly  resinous  in  the  fracture,  often  earthy  externally;  color  light  yel- 
lowish-brown, sometimes  green,  yellow,  reddish,  or  striped ;  and  is  subtransparent  to  opaque ; 
often  flexible  and  elastic  when  first  dug  up,  though  brittle  on  drying.  Johnston,  after  drying  tbq 
retinasphalt  at  300  C,  obtained  (1.  c)  53*92  p.  c.  of  resin  soluble  in  alcohol,  27-45  of  insoluble 
organic  matter,  and  18*23  of  ash =100.     The  insoluble  portion  has  not  been  investigated. 

Hatchett  found  (1.  c.)  vegetable  resin  65,  bitumen  41  (the  insoluble  part,  which  he  regarded 
as  asphalt,  and  alludes  to  in  the  name  retinasphalt),  and  earthy  matter  8=99. 

A  retiniie  from  Ilalle  afforded  Bucholz  (Schweig.  J.,  i.  290,  1811)  91  parts  soluble  in  absolute 
alcohol,  and  0  parts  insoluble.  The  former  gives  a  yellowish-bro\vn  deposit  on  dilution,  and  is 
more  soluble  in  boiling  dilute  alcohol  than  in  cold;  and  it  is  insoluble  in  pure  ether  and  turpen- 
tine. The  Uitkr  is  also  insoluble  in  ether.  Both  are  soluble  in  alkalies,  which  would  seem  to 
indicate  that  they  are  acid  in  their  relations. 

The  resm  fuses  with  more  difficulty  than  most  resins,  blackens  in  the  heat,  and  gives  out  a 
strong  aromatic  odor.  By  distillation  yields  a  brown  thick  oil,  some  water  containing  a  little 
acetic  acid,  besides  carbonic  acid  and  carburetted  hydrogen. 

826.  DOPPLERITE.    Dopplerit  Eaid,  Ber.  Ak.  Wien,  iL  287,  1849,  lil  281. 

Amorphous.  In  elastic  or  partly  jelly-like  masses.  When  fresh,  brown- 
ish-black, with  a  dull  brown  streak  and  greasy  subvitreous  lustre;  and 
when  in  thin  plates  reddish-brown  by  transmitted  light. 

H.=0-5.  G.  =  l-089,  Foetterle.  After  drying,  H.=2-2-5,  G.=l-466, 
and  histre  somewhat  adamantine.  Becomes  elastic  on  drying  from  exposure 
to  the  air.     Tasteless.     Insoluble  in  alcohol  or  ether. 

Comp.,  etc.— Ratio  for  ^,  H,  O,  nearly  10  :  12  :  5,  from  analyses  2,  3.  An  acid  substance,  or 
mixture  of  different  acids,  related  to  humic  acid.  Analyses  :  1,  Schrotter  (Ber.  Ak.  Wien,  ii  287, 
1849);  2,  3,  F.  Muhlberg  (Jahrb.  G.  Reichs.,  xv.  283,  1865): 


c 

H 

0             N 

1.  Aussee          51*09 

2.  "               65*94 

3.  Obburg    (J)  66*63 

5*29 
6-20 
6*58 

42-59        1*03=100  Schrotter. 
38-86       =100Miihlberg. 
37-79       =100  Muhlberg. 

From  No.  1,  5-86  of  ash  are  excluded  ;  from  No.  2,  5*18;  from  3,  5  to  14*2  p.  c.  All  were  dried. 
Schrotter  found  the  loss  of  water  78-6  p.  a ;  and  MUhlberg,  at  110"  0,  for  No.  2,  20'04  p.  c.  for 
an  air-dried  specimen;  for  3,  8 18  p.  a  for  a  jelly-like  specimen,  and  19*7  for  an  air-dried.  In 
caustic  potash  soluble,  with  a  residue  of  earthy  matters. 

Obs. — Found  in  peat-beds,  near  Aussee  in  Styria ;  and  in  Gontin  in  Appenzell,  and  Obbiirg, 
near  Stansstad  in  Uuterwalden,  Switzerland. 

Named  after  Bergrath  Doppler,  who  was  the  first  to  bring  the  substance  to  notice. 

C.  W.  Giimbcl  has  referred  here  (.Jahrb.  Min.  1858,  278)  a  substance  from  a  peat-bed  near 
Bcrclitosgaden.  It  is  soft,  plastic,  elastic,  black,  of  waxy  lustre,  tasteless;  on  drying  in  the  air  it 
resembles  compact  coal,  is  brittle  and  velvet-black,  and  has  H.=2*5,  G.  =  1-489,  lustre  vitreous, 
with  powder  brownish-black.  The  air-dried  material  loses,  at  80"  C.,  12  p.  c.  of  water.  Unlike 
dopplerite,  it  burns  with  a  bright  yellow  flame,  is  partially  soluble  in  alcohol,  and  the  alcoholic 
solution  afford?  a  resin  (Kenng.  Ueb.,  1858,  142). 

A  pitch-black  coal-like  substance  from  the  peat-beds  at  Kolbcnmoor,  near  Berchtosgaden,  the 
same  that  are  described  by  Giimbel,  related  to  dopplerite  in  composition,  and  in  not  burning  with 
a  flame  when  inserted  in  fragments  in  the  flame  of  a  candle,  has  been  analyzed  by  C.  (}Dbert 
Wheeler  (priv.  contrib.,  dated  Nuremberg,  Jan.  23,  1866).    It  afforded  Mm : 
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C  GD*nS         H  G  36         1^  3^(         O  36-14         IBh  a-^S=: 

II  Rpp<«rs  to  be  the  same  xubBtaDoe  Uiot  Ib  here  partially  described  tij  QiUnbcI. 
Mr.  Wlietk'T  observes  tliat  it  U  found  imb«ldeii  iii,  and  eotirnlj  Burrotuiited  by,  tbe  pM 
■pcclmoDN  show  well  tbe  traDBitioo  tioai  pent  to  tlio  ooal-Uko  substaDoe. 

B27.  M£Z.ANBZJJTZI.    Put  of  UehmdiTiii  of  iTiwl  {tee  p.  744).     UelaaelUto  Or 

BiHcb  anJ  gelatinous,  as  obtained  by  Rochleder.  Separated  from 
lederite,  or  the  resinous  ingi-etUent  of  melanebjiiie,  by  diBBolviiig  the  1 
out  by  meaiiB  of  aicobol. 

Oomp.,  etc. — Tlie  jellj-like  mara  gave  on  anolTsis,  Carbon  67'14,  h;drog«n  4-79,  i 
S8l)T  =  inO,  cotTe9jH)ndiii){  to  the  ratio  18  : 4(t :  IS^Carbon  GT*3.  hTdrogvn  4-7,  ozTgtn 
IWi.  The  ratio  48  ;  *0  :  16=12  :  10  :  4  affords  the  percentage  0  66  I,  H  4-6,  O  30-3=100 
tubatoDce  ii  regarded  by  Itochleder  aa  an  acid  rotated  to  nlmic  add.  But,  aa  it  was  not  om 
with  a  base  before  analjrais,  there  is  no  proof  of  its  pnritf . 

On  lbs  loealitj  and  matorial  sffiirding  this  add,  at*  RocaLiDBBiTB,  p.  744. 


1 


IT.  SALTS  OF  ORGANIC  ACIDS. 


828.  MBLLTTB.    HoniESlein  (fir.  Thuringln)  Wa-rL,  Bersm,  J,,  1739,  i.  380,  395.     Hon 

Karst.,  MuH.  Letk.,  ii.  P.  1,  33fi,  Ui9.     Succia  tronaparect  eu  etiitBHX  octaMres,  Pie 

Diiel,  V.  Bom,  CtiL  de  Baab,  iL  90,  1790.     MeDites  Gmelin,  Linn,  ^st,  Iii.  2Sa,  1793.     U 

fii-uun,  Min.,  ii.  6S,  IT96.    MeUite  B.,  iiL  1801.     IIoDigoteio,  Uclilit^u3,=Il4>nigstei 

(Addum  taelilit]iicua))+Alaunerde-t-WaBB<*r,  Klapr.,  Ak.  Berlhi,  1799,  Bettr.,  iiL  1 1^  1 

Tetragonal.     0  A  1=33°   29' ;   a=0-74544fl,   Kokscharot      Oocui 

octahclrund,  with  often  tbe  phinea  i-i  tmucating  the  basal  angles, 

Boiiietimee  the  terminal  angle  and  baaal  ed^res  truncated,  the  occn' 

planes  beiiio;  O,  /,  i-i,  1.    1  A  1.  pyr..^lIS''  1«',  ba.''al,=93''  IJ" ;    1a 

121°  59'.    (Jleavage:  octahedral,  vwy  indistinct.    Also  in  inassiv^e  nod 

granular  in  structure. 

H. =2-2-5.  G.=l-55-l-65;  lfi3fi-l-642,Kenngott.  Lustre  resii 
inclining  to  vitreous.  Color  honey-yellow,  often  reddish  or  browi 
rarely  white.  Streak  white.  Transparent — tranalueeot.  Fracture 
clioidal.     Sectile. 


Alumina  1H  t4'6  H'liO 

Water  aa-100  K.  44-1=100  W.        44-16  I. 

Fyr.,  etc. — Whitens  in  the  flnme  ofa  mndlo.  but  does  not  take  flr&  DisaolTes  in  nitric 
deeompoHCd  by  boiliug  water.    In  a  matraaa  bifida  water. 

Oba.~0c(.iirB  in  brown  coul  ut  .\rton  in  Tburingin ;  ut  Luschitz  near  BQln  in  Bobemia; 
Walchaw  in  Moravia;  tn  the  Govt,  of  Tula,  Russia  in  Europe;  Nerisoliinsk,  bejond  LakeBi 

e^y.  PIOOTITE  Jnkntlon  (Phil.  Mug.,  HI.  ivii.  3a2).  A  salt  of  alumina  and  an  organic  add  c 
mudoEGOua  add  \ij  Johnston.  Composition  4  Sl-|-6JTio@,  (the  add)  +  ST  EL  Formed  on  gn 
in  ComWDll,  from  the  notion  of  wot  vegetation.     Reporltid  also  from  Wicklow  (Ch.  Qa»,,  1862, 

E39.i.  Oboanic  Sj-LTS  opIbok.  Native  oompounila  of  iron  and  organic  acids  havo  bGoniodii 
b;  Bi>rzi'liu9  aud  otht'r  dietniata  its  common  in  marshea.  But  none  of  them  baa  jet  been  pni; 
iuTCBtigatcd,  the  kinds  of  acids,  aa  well  a.^  the  prnportioas  of  acid  to  bases,  being  uodetenni: 
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830.  ASPHALTUM.  *A(r^aXro$  AristoU^  Straho^  Dwsc.^  eta  Bitumen  PUn^  xzxv.  51.  Aspkalti 
Mineral  Pitch.  Asphalt,  Bergpoch,  Erdpcch,  Germ.  Asphalte,  Bitume,  i^.  [For  eyn.  of 
Plttasphalt  or  Mineral  Tar  (Bergtheer  Gerin.\  see  p.  728.] 

Asplialtnm,  or  mineral  pitch,  is  a  mixture  of  different  hydrocarbons,  part 
of  which  are  oxygenated.     Its  ordinary  characters  are  as  follows  : 

Amorphous.  Gr.  =  l— 1*8;  sometimes  higher  from  impurities.  LilBtre 
like  that  of  black  pitch.  Color  brownish-black  and  black.  Odor  bitumi- 
nous. Melts  ordinarily  at  90°  to  100°  C,  and  bums  with  a  bright  flame. 
Soluble  mostly  or  wholly  in  oil  of  turpentine,  and  partly  or  wholly  in 
ether ;  commonly  partly  in  alcohol. 

The  more  solid  kinds  graduate  into  the  pittasphalts  or  mineral  tar  (p. 
728),  and  through  these  there  is  a  gradation  to  petroleum.  The  fluid  kinds 
change  into  the  solid  by  the  loss  of  a  vaporizable  portion  on  exposure,  and 
also  by  a  process  of  oxydation,  which  consists  first  in  a  loss  oi  hydrogen, 
and  finally  in  the  oxygenation  of  a  portion  of  the  mass. 

Oomp. — The  action  of  heat,  alcohol,  ether,  naphtha,  and  oil  of  turpentine,  as  well  as  direct 
analyses,  show  that  the  so-called  aspholtura  from  diflerent  localities  is  very  various  in  composi- 
tion. Yet  the  true  compoaitioa  is  not  known  of  any  one  of  them.  It  has  been  shown  only  that 
the  following  are  the  classes  of  ingredients  present : 

A.  Oils  vaporizable  at  about  loo"  C,  or  below;  sparingly  present,  if  at  aU. 

B.  Heavy  oils,  probably  of  the  Pittolium  or  Petrolene  groups  (pp.  728,  729);  vaporizable  between 
100°  and  250'  C;  constituting  sometimes  85  p.  c.  of  the  mass. 

C.  Resins  soluble  in  alcohol 

D.  Solid  asphalt-like  substance  or  substances  soluble  in  ether  and  not  in  alcohol;  black,  pitch-like^ 
lustrous  in  fracture ;  1 5  to  86  p.  c. 

B.  Black  or  hrownish-bUick  substance  or  substances  not  soluble  either  in  alcohol  or  ether;  similar  to 
D  in  color  and  appearance,  Kersten ;  brown  and  ulmin-like,  Volckel ;  1  to  75  p.  c. 

F.  Nitrogenous  substances ;  often  as  much  as  corresponds  to  1  or  2  p.  a  of  nitrogen. 

Boussingault  attempted  an  investigation  of  the  composition  in  1837  (Ann.  Oh.  Phys.,  Ixziv. 
141),  and  arrived  at  the  conclusion  that  there  were  two  principles  present;  one  petroline^  an  oil, 
the  other  asphaltene,  a  solid,  and  concluded  that  all  asphalts  were  mixtures  of  these  two  in 
different  proportions.  But  his  petrolene,  as  already  observed,  is  beyond  question  a  mixture 
of  oils ;  and  his  asphaliene  needs  much  more  investigation.  His  special  examinations  on  this 
point  were  made  only  on  the  asphalt  of  Becholbronn.  Ho  found  in  it  (1)  no  light  oil  (or  A),  as 
nothing  was  given  oflf  at  100**  0. ;  (2)  85*4  p.  c.  of  heavier  oil,  or  his  petrolene,  vaporized  between  100** 
and  2:^0''  0.  (B);  and  (3)  14'6  p.  a  of  a  black,  lustrous,  asphalt-like  solid,  his  asphaliene^  soluble 
in  cthr.  oil  of  turpentine,  and  fatty  oils,  but  not  in  alcohol  (D).  Asphaltene  was  the  solid  sub- 
stance after  subjecting  the  asphaltum  to  a  temperature  of  250"*  0.  in  a  hot  oil-bath. 

(Boussingault  has  been  quoted  by  Berzelius,  Kersten,  Rammelsberg,  and  others,  as  making  the 
asphaltene  not  soluble  in  ether,  but  he  expressly  mentions  its  solubility.  He  also  states  earlier 
that  the  mass  of  the  asphalt  was  w?iolly  soluble  in  ether;  and,  also,  that  he  used  ether  to  separate 
it  from  the  impurities  present,  after  which  kind  of  purification  it  burnt  without  residue.) 

Boussingault's  analysis  of  asphaltene  afforded  : 

Carbon  760  Hydrogen  O'S  Oxygen  14-8=99*7 ; 

giving  the  ratio  for  ^,  H,  0=40  :  64 :  6.  He  closes  the  paper  with  his  analysis  of  an  asphalt 
(the  mass)  from  Caxitambo,  as  follows : 

0  76-0  H9-6  Ol5-5=100; 

and  remarks  on  the  near  approach  of  this  alphalt  in  composition  to  aspJuiUene.  But  in  1840 
(L  c.,  Ixxiii.  444)  he  gives  two  new  analyses  of  the  Oaxitambo  asphalt,  in  which  he  obtained  only 
1*65  of  oxygen  and  nitrogen  (see  anaL  7,  below);  and  adds  that  "his  earlier  analysis  was  madt 


(BB  mniHocARiiox  coMKirKDs, 

by  tbe  methixl  ordioarily  follnn-Hil  nt  (bit  time,  by  i*liii?h  method  be  wos  nev^r  able  to  cihtils 
more  thun  76  p.  c,  ofcorlioQ,"  Tbs  remork  virliia'llj  concedes  the  [naeiiiracj-  of  the  Bnuljui  sin 
of  o^phalttiiie,  or  at  leust  giyes  Bufficient  octneioii  for  a  verj  Inrge  doubt.  No  *p&(Hal  metiCiou  if 
nude  in  this  aevotid  paper  of  thcaaphulc  of  Becbelbronn,  but  atuily ses  are  niven  of  ptirvlettt  ban 
the  locollty. 

KeDdtvich,  iu  an  iDvestigation  of  an  uplialt  Irom  PoklcaicM.  Austria,  fbuad  It  to  eomnl 
nJiDOHl  folelj  ot  aaphaUew,  thai  la,  it  was  soluble  in  ether  and  not  in  almbol;  and  in  I813<Jabrb. 
G.  Reiolia.,  viL  T4»)  abtained  for  it  Deartf  the  DOmpiMirion  of  agpballene  (or  C  T-J-43,  II  I14T, 
O  1G-4S);  bat  in  IBtJ  (Uaid.  Ber.,  liL  271)  be  rejucta  his  earlier  rcaulla,  and  itatca  that  Ibt 
ntliieral  contuiaed  no  oxiit/m,  and  n'aa  essentiallj  idcotical  in  ^maposition  with  pctroleae,  as  eUltd 

CD  p.  7811. 

other  analj^ts  have  not  afforded  mor«  MtiEractorj  resulLi.  Part  have  bc«n  «>nt«iit»d  villi 
Mualj-aee  of  the  aodiridt-d  masai  while  others  have  secertiiined  tlie  portions  Foloble  in  differeiit 
uenttnu,  wiibont  aseertaininj!  the  eonstituents  of  the  subatsncea  oblaiiipd. 

The  tbUowiug  table  oontaioa  the  pniportlona  of  the  tugredicnta  A,  B.  0.  D,  E,  above,  in  a  if 
aspbulta.  The  letters  E  ami  A,  in  connection  with  llie  stHtement  of  t2ie  eolubilily,  slBod  let 
d^rand  alaiboL  1,  Soussinguult  (L  c];  %  Kersten  (J.  pr.  Ch,,  inv.  ^11}^  It.  4,  Volckel  (Aio. 
Ch.  Pharm.,  Ixnrii,  189);  5,  Klaprotb  (Beitr.,  ill.  31.'>1;  6,  Mqtoo  ( J.  d.  Phja..  x(«x.  ll*);  T, 
Hermacn  {J.  pr.  Ch..  IxailL  23i);  S,  NendlvUh  (Haid,  Ber.,  1.  c): 


A.  Light    B.  Ilonvior 


D.  SoLinE.  E.  InsoL 

Insol  in  A.  In  E  A  A, 

14-6  0    =IOOBouESin(nult 

!(i-0  74-0=  lOO  Kcrsten. 

aboai  half  ^xnt  haif       TuldraL 

VoIdwL 

ail  0  KlaprMh. 

a  aiTd  UeTTacv 

G8-3  0   =100  Honnann. 

aU  0  ^endtndL 


*.  BostonneB  (mw  VaTilt 

1.  Tacliclaobna,  Oaucneus  ll'S  0 

6.  Pcklfuiaea  .  ^aa 

Klaprotb  fonnd  the  asphalt  of  Avlona,  Albania,  to  give  nolhing  to  alcohol,  and  to  diEidft 
completel;  in  ether,  like  that  of  Peklvnicza. 

It  ia  ptobablv  that  the  material  iaeoluble  in  both  alcohol  and  other  (coIuqid  B,  above)  is  not 
ilwaye  of  the  same  kind.  That  from  the  Brazza  asiihnit  laoaL  2}  waa  black  and  lustrow 
aaphftll-like ;  while  that  of  Dai  Iniial.  a)  was  brpwri,  uii{l  ulniin-liliB. 

niimatr.'  uii:ilj»M  of  dilferent  nHjih-iks  liiivo  ufTordi'd  the  following  rosnlta :  1-3,  EbeliuM 
(Ann.  d.  M.,  xv.  023);  4,  S,  Begnault  |Ann.  d.  M„  III.  liL  161);  fi,  WethcriU  (Trans.  Am.  Phi 
Soc  PUilad.,  ISS2,  3S3) ;  ^,  Boussingault  (L  c,  Uxiiii.  444) : 


H 


N      Aiih 


1.  Baslennea 

2.  Pont  du  Chateau 
8.  AuverKne 

*.  AhruMi,  Italy 

6.  Cuba 

6.      " 

1.  Cniitainbo 


[2-60]     1-66 


(i)  8&-CG 


[8-97] 

[6-2^1      1-91 

il'65] 


=  100  Ebelmeo. 
=  icrfi  Ebelmen. 
=  100  Ebelmen. 
=  100  Repnaull. 
=  1011  Re^aault 
=  1(10  WetherOL 
=  100  BouBstugault 


The  most  of  tlicge  analyses  need  revisioo. 

Oba. — Asphnltum  belongs  to  rocks  of  no  particular  ago.  The  most  abundant  deposits  m 
BnperflcLal.  But  these  are  generally,  if  not  always,  oonueeted  with  rock  depoaita  containing 
Bonio  kiud  of  bituminous  material  or  vegetable  reQiaioa  (see  p.  725). 

Some  of  the  noted  localities  of  asphaltum  are  the  regiion  of  the  Dead  Sea,  or  Lake  Aaphaltiles, 
whence  the  moat  of  the  asphaltuni  of  ancient  wnters ;  a  lake  on  Trinidad.  1 1  ra.  in  circuit, 
which  is  hot  at  tho  centre,  Imt  is  soliii  and  cold  toward  the  alioreB,  and  lias  Its  borders  over  » 
breadth  of  ]  m.  covered  with  the  hardened  pitch  with  trees  flourishini:!  over  it :  sod  abont  Pdi' 
La  Braye,  the  mosaos  of  pilch  look  like  black  rocks  anioog  the  folinKo;  at  various  places  in  3 
America,  eimilur  lakes,  as  at  Cazitambo  |not  Cozitambo),  Peru,  wliicli  ia  used  at  Fayta,  on  thi 
coast  (under  the  equator),  for  pitching  houls,  etc.;  at  Borenjjeln,  Peru,  not  far  from  Arica  (S-i 
where  it  is  put  to  the  same  use;  in  California,  near  the  coast  of  i-t.  Barbara,  an  area  of  son» 
acres;  in  a  hirge  bed,  near  Avloua  io  AlVinuia  |G.=  I'205).  Also  in  smaller  quantities,  aomeliain 
disseminated  through  shale  and  saiidatone  rocks,  and  occasionally  limestones,  or  coUevled  ia 
carlties  or  seams  in  thoae  rocks;  near  Matkick,  Derbyshire,  !□  stalactitic  maaaea-  Poldic«  mine 
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Id  Cornwall;  Haughmond  Hill  in  Shropshire;  at  Bastennes  and  Dax,  Dept.  of  Landes,  constitu- 
ting rt  p.  c.  of  a  sandy  deposit ;  Val  de  Travers,  Neuchatel,  impregnating  a  bed  in  the  Cretaceous 
formation,  and  serving  as  a  cement  to  the  rock,  which  is  used  for  buildings;  impregnating 
dolomite  on  the  island  of  Brazza  in  Dalmatia )  in  the  Caucasus ;  in  gneiss  and  mica  schist  in 
Sweden. 

The  following  substances  are  closely  related  to  asphaltum,  and,  like  it,  are  mixtures  of  undeter- 
mined carbohydrogens. 

830 A.  Grahamite  Wurtz-  (Coal  or  Asphalt  Lesley,'ProQ  Am.  Phil.  Soc  Philad.,  ix.  183,  1863; 
Grahamite  Wurtz,  Rep.  Min.  Format,  in  W.  Virginia,  1865,  Am.  J.  Scl,  II.  xlii.  420,  1866.) 
Resembles  the  preceding  in  its  pitch-black,  lustrous  appearance;  H.  =  2;  G.  =  l  145.  Soluble 
mostly  in  oil  of  turpentine  ;  partly  in  ether,  naphtha,  or  benzole ;  not  at  all  in  alcohol ;  wholly  in 
chloroform  and  sulphid  of  carbon.  No  action  with  alkahes  or  hot  nitric  or  muriatic  acid.  Melts 
only  imperfectly,  and  with  a  decomposition  of  the  surface;  but  in  this  state  the  interior  may  be 
drawn  into  long  threads. 

Occurs  in  W.  Virginia,  about  *iO  m.  in  an  air  line  S.  of  Parkertiburg,  filling  a  Assure  (shrinkage 
flssu.'c)  in  a  sandstone  of  the  Carboniferous  formation ;  and  supposed  to  be,  like  the  albertite,  an 
inspissated  and  oxygenated  petroleum.  There  is  yet  no  reliable  analysis  of  it,  not  even  an 
ultimate  analysis.  The  material  is  partly  columnar  from  a  fracturing  as  a  result  of  contraction  in 
the  material,  the  structure  being  vertical  to  the  sides  of  the  vein. 

83()B  Albertite  liohb.  (Melan- Asphalt  Wetherill,  Trans.  Am.  Phil.  Soc.  Philad.,  1852,  353.) 
Dift'tTs  from  ordinary  asphaltum  in  being  only  partially  soluble  in  oil  of  turpentine,  and  in  its  very 
imporfect  lusion  when  heated.  It  has  H.  =  l  — *2;  G.  =  l*097;  lustre  brilliant,  pitch-like;  color 
jet-])lack.  Softens  a  little  in  boiling  water ;  in  the  flame  of  a  candle  shows  incipient  fusion. 
According  to  imperfect  determinations,  only  a  trace  soluble  in  alcohol ;  4  p.  c.  in  ether ;  30  in  oil 
of  turpentine. 

Wetherill  obtained  in  an  ultimate  analysis  (1.  c)  Carbon  86*04,  hydrogen  8*96,  oxygen  1*97, 
nitrogen  2'9:H,  8  tr.,  ash  010=100.  By  destructive  distillation,  oils  of  the  Naphtha,  Betanaph- 
tha,  and  Ethylene  series  have  been  obtained  by  Warren. 

Occurs  tilling  an  irregular  fissure  in  rocksof  theSubcarboniferousage(or  Lower  Carboniferous) 
in  Nova  Scotia,  and  is  regarded  as  an  inspissated  and  oxygenated  petroleum.  '  For  an  article  on  its 
mode  of  occurrence,  see  Hitchcock,  Am  J.  Sci.,  II.  xxxix.  267. 

SlUiC.  PiACZiTE  (Retinit  von  Piauze,  Piauzit,  Haid.,  Pogg.,  bdi.  275,  1844).  An  asphalt-like 
substance,  remarkable  for  its  high  melting-point,  315  C.  It  occurs  slaty  massive;  color  brownish- 
or  greenish-black;  thin  splinters  colophon ite-brown  by  transmitted  light;  streak  light  brown, 
amber-brown  ;   U.  =  1-5  ;  G  =  1  220  ;   M  86,  Kenngott. 

After  melting,  it  burns  with  an  aromatic  odor  and  much  smoke,  leaving  5 -96  per  cent,  of  asli. 
Soluble  in  ether  and  caustic  potash,  also  largely  in  absolute  alcohol  Heated  in  a  glass  tube  a 
yellowish  oily  fluid  is  distilled,  having  an  acid  reaction. 

It  comes  from  a  bed  of  brown  coal  at  Piauze,  near  Neustadt  in  Carniola ;  on  Mt.  Chum,  near 
Tiiflbr  in  Styria,  where  thousands  of  pounds  have  been  obtained.  It  much  resembles  a  black 
lamellar  coal  (Keungott,  Jahrb.  G.  Reichs.,  91,  1856). 

830D.  Beren'Gklite  Johnston,  PhiL  Mag.,  III.  xiii.  329,  1838.  Asphaltum -like.  Color  dark 
brown,  with  a  tinge  of  green.     JPowder  yellow.     Lustre  of  surface  of  fracture  resinous. 

Analysis:  Johnston  (I.  c.) :  C  72*47,  H  9  20,  0  1 8-33.=  100,  corresponding  to  the  ratio  for  6,  H. 
O,  40  :  62  :  8.  Forms  a  solution  with  cold  alcohol,  which  is  bitter  to  the  taste.  On  evaporation 
the  resin  obtained  has  a  clear  red  color,  and  remains  soft  and  viscid  at  the  ordinary  temperature. 
Nearly  insoluble  in  caustic  potash.  Odor  resinous,  disagreeable ;  but  after  fusion  for  some  time 
at  100  C,  this  odor  is  succeeded  by  an.  agreeable  one ;  on  cooling  it  regains  the  original  odor. 
It  is  said  to  form  a  lake  like  that  of  Trinidad,  in  the  province  of  St  Juan  de  Berengela,  about  lOo 
m.  from  Arica,  Peru,  aud  is  used  at  Arica  for  paying  boats  and  vessels. 

831.  MINERAL  COAIj.     *AyBpaAora  6'oca  TMV  roiovrbty  yn$  n'Xiov  ^;^ei  1)  xavkov  [=Coal-like  SUb- 

stances  which  have  in  them  more  of  earth  than  of  smoke  or  fire]  AristoLj  McntauoXoy.,  iv.  9. 
El'  w  (river  Pontus  in  Thrace)  rtpat  Xidovs  ol  Kaityrui  [=Certain  stones  which  bum]  AristoLj  Ucoi 

Ouvfi.  'Atrowff^.,   C.  115.      OSf  Si  icaXovaiv  ciditf  &idpaKa(    rw¥  Bpvnroficvtov  {?  dpvTrnfiivtiiir)  Sta  riiv  Xf^*"^ 

eta  I  yff5<?c(f,  etc.  [=:Those  (of  minerals)  dug  for  use,  which  are  called  simply  coals,  are  earthy, 
but  will  kindle  and  bum  like  charcoal]  (fr.  Liguria),  Theophr.,  xvi.  (in  Schneider's  edit.),  3 1 5 

B.O.      'E»'ioi  ic  Tojy  dpavoTtiv  d^dpuK  tvvrai  ri\  Kavoci  Kal  Siaftifuvat  Jr^tiu>  •)(^p6vtv   [:=Some  brittle  StOUeS 

become  by  buramg  Uke  glowing  coals,  and  remain  so  a  long  time]  (fr.  Bena  in  Thracia,  and  the 
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ptomoiktoiy  or  Eniieas)  ThwjJir.,  ziL  Bi><iii:i(  »(hi  Arixlot.  T-jT.rn  ><9*i  Straio  TtifW 
i><t>(,  U|jriiii>(  tidiE,  Dioae.,  v.  145,  146.  TUrocJuE  Inpii,  G^nuno  Sommotliradn.  PHh^  hm^  H 
XEcrii.  61.     OogBtes  Plia.,  navi.  34.    Btoiukohle  Uerm.    Hotiille,  ChsrboD  fossile,  A-. 

Mineral  coal  is  made  up  of  different  kinds  of  liydrocarlMiiis,  with  perlis[>i 
in  some  eaees  free  eai'bon  ;  bat  tlio  upeciea  have  not  yet  been  invcatig-^l&l. 

The  difitingiuahingcliarautera  uf  niinernl  otial  are  as  follows  : 

Compact  massive,  without  crystalline  strueture  *or  cleavage  ;  Bometimet 
"breaking  with  a  degree  of  regularity,  but  from  a  jointed  rather  than  » 
cleavage  strneture.  Sometimes  laminated ;  often  faintly  and  delicalelt 
banded,  sncceesive  tayeii*  differing  slightly  in  lustre. 

H.=0-5— 2-5.  G.  =  1  —  1-80.  Lustre  'dullto  brilliant,  and  either eanhr, 
resinous,  or  submetallic.  Color  black,  grayish-black,  brownish-black,  aiiJ 
occasionally  irideseeut ;  also  sometimes  dark  brown.  Opaque.  Fracliiw 
conchoidal — nneven.  Brittle;  rarely  somewhat  seetlle.  Without  taste, 
except  from  impurities  present.  Insoluble  in  alcohol,  ether,  iuii>)itba,  and 
benzole,  excepting  at  tlie  most  2  or  3  p.  c.  (rarely  10!);  ustiiUiy  less  thw 
1  p.  e.  Insoluble  in  a  solution  "of  potash.  Infusible  to  subfusihle;  bal 
often  bet^ining  a  soft,  pliant,  or  paste-like  mass  when  heated.  On  distil- 
lation moat  kinds  aflbrd  more  or  lees  of  oily  and  tarry  substances,  whidi  art 
mixtures  of  hydrocarbons  and  paraffin. 

Var. — The  Taristiona  depend  parll;  (])  on  the  aniouot  of  the  volatile  ingredieota  afford^  o 
deatrucliTG  dislillation  :  or  (2|  on  the  nature  of  tliese  volalila  oompounds,  Tor  in^jedieals  "ftj—ito 
DompDEitioD  ma;   differ   widelj   in   volatilitj,  etc. ;  (3)  on  stiuctiire,  luBtre,  aud  otber  phjanl    i 
oharocter^. 

1.  AjnHBACTTB  (Anlhra.-it  Kant,  Tab.,  58,  9(1,  1808.  Qkuzkohle  Germ.).  H.^3— 2-5.  ft= 
l'S2— 1-7,  PennaylTaDiu ;  I'Sl,  Rliode  Islaiid;  1-38 — 1'36,  South  Waleg.  Lufitre  briglit, <rflM 
EJUlnnetaUic,  iron-black,  nod  [Vequantlf  iridcBocQL  Practura  coDchoidal.  Vulatile  matter  dtf 
drflng  3  to  6  p.  a    ISurna  witb  a  feeble  Bame  of  a  pale  color. 

The  n>Chradle>8  of  Peniu^ytvanU  contdn  ordioarilj  86  to  93  per  eeiiL  oT  carbOD  ;  tboH  of 
South  Wnlea,  W8  to  95;  of  France,  Bo  to  S3 ;  of  Saiony,  81 ;  of  aoulheni  Ruaaia,  somcCimMW 

Anthracite  grnduoles  into  bituminous  enal,  becoming  leAS  hurd  and  coutaiuiag  more  voiatib 
matter ;  and  au  intermediate  variely  is  called /ree-iantinp  anthracite. 

2.  Native  Cike.  Mure  compact  than  artiSdal  coke,  aud  some  vurictica  oITord  caoBiderable  lnt» 
wen.  From  the  Edgehill  niiues,  near  Richmond,  Va,,  according  to  Genth,  ivho  nttribules  iia  ort 
gin  to  the  action  of  a  tnip  eruption  ou  bituminous  conL 

BnuiaNOiis  Coals  (Schvrarzhohle  Bauam.,  Hsndb,  1.^,  1813.  Steinkohle  pL  Germ.).  UtJa 
the  bead  of  Sicuminoua  CoqIk,  b  number  of  kinds  are  included  nbich  dilTer  atrikini^lj  in  theactioa 
of  hoat,  and  which  theccfore  are  of  mdiko  conatitution,  Tliey  have  the  oommon  chkractorislif  rf 
burning  in  the  Ere  with  a  ynllow,  Boioky  flamp,  aud  gWog  out  on  diBtillation  hydrocarbon  tils 
or  tar,  and  licnce  the  name  bilumiiunu.  The  ordinary  bituminuuB  coals  contain  from  5  to  li 
p,  0.  (rarely  IS  or  17)  of  oiygnn  (ash  excluded);  while  tbo  so-called  brount  coal  or  hgtalt  car 
l^a  from  20  to  36  p.  c,  after  the  expulsion,  at  100'  0.,  of  iO  to  38  p,  e.  of  waKr.  The  amaual 
of  hydrogen  iu  each  ifl  IVom  4  lo  7  p.  t  Both  have  usually  b  bright,  pitchy,  greasy  low 
(whence  ofttn  called  Pethkohie  in  Germnn],  a  firm  compact  texture,  are  rather  Oagile  cumFOiel 
with  anthracite,  aud  hove  G.  =  1'14 — l-IO.  Tlie  braiiin  coala  tiave  often  a  brownish-black  oolir, 
whence  the  name,  and  tnore  oxygen,  but  tu  these  rospects  and  others  tJley  slinde  into  otdiaii; 
bituminous  coals. 
-^  The  ordinarybitumioouacoalof  Penn8ylTaniahaiia.  =  ^-26 — I -37  :  of  Newcastle,  England.  1-37; 

ofScolland,  l-:i7— 132;  of  France,  li!—r3:i;  ofBelifium,  1-27— 1  3.    The  most  prominoni  kioiie 
Bra  the  rollowiog: 

3.  Oakuio  Coal.  A  bituminoua  coal  which  Boitons  and  becoroea  pasty  or  semi-viscnd  In  tl»  fim 
Thifl  solteDing  takes  place  at  the  temperature  of  incipient  deconipoiilion,  and  is  attended  witb  tbi 
escape  of  bubbles  of  gas.  On  increasing  the  beat,  the  volatile  products  which  result  fhxn  tte 
ultimsle  df'coinpo^itiou  of  the  soUened  mass  are  driven  oS,  ond  a  coherent,  grayieh -black,  ceUnlK 
or  fritted  mabs  [coke)  is  lell.     Amount  of  coke  left  (or  part  not  yolalile)  varies  from  50  to  8S  p  a 

^       J.  caking  coal  will  lose  its  caking  ijuality  if  kept  heatod  for  2  or  3  houra  at  300°  C,  and 
■■kkmn  expMure  tbr  a  time  to  the  air. 
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4.  Xon'-Cakinq  Coal.  Like  the  preceding  in  all  external  characters,  and  often  in  ultimate 
composition ;  but  burning  freely  without  softening  or  any  appearance  of  incipient  fusion.  Per- 
centage of  volatile  matter  same  as  for  caking  coal,  but  the  coke  ia  not  a  proper  coke,  being  in  pow- 
der, or  of  the  form  of  the  original  coaL 

There  are  all  gradations  between  caking  and  non-caking  bituminous  coals.  In  external  char- 
acters the  two  kinds  are  alike.  They  often  break  into  layers :  and  there  is  besides  a  horizontal 
banding  arising  from  a  succession  of  very  thin  non-separable  layers,  slightly  differing  in  lustre  or 
shade  of  color.  Cherry  coal  or  soft  coal  (of  England)  is  a  non-caking  coal  igniting  well  and  burn- 
ing rapidly,  while  spliiU  or  hard  coal  ignites  less  readily,  bums  less  rapidly,  owing  to  the  smaller 
amount  of  volatile  matter.  Coals  which  do  not  cake  on  burning  are  called  free-burning  coals 
while  the  caking  are  called  binding  coals. 

5.  Oannel  Coal  (Parrot  Coal).  A  variety  of  bituminous  coal,  and  often  caking;  but  differing 
from  the  preceding  in  texture,  and  to  some  extent  in  composition,  as  shown  by  its  products  ot 
distillation.  It  is  compact,  with  little  or  no  lustre,  and  without  any  appearance  of  a  banded 
structure ;  and  it  breaks  with  a  conchoidal  fracture  and  smooth  surfaces ;  color  dull  black  or 
grayish-black.  On  distillation  it  affords,  after  drying,  40  to  66  of  volatile  matter,  and  the  material 
volatilized  includes  a  large  proportion  of  burning  and  lubricating  oils,  much  larger  than  the  above 
kinds  of  bituminous  coal ;  whence  it  is  extensively  used  for  the  manufacture  of  such  oils.  It 
graduates  into  oil-producing  coaly  shales,  the  more  compact  of  which  it  much  resembles.  The 
original  Parrot  coal  ia  a  cannel  from  near  Edinburgh,  which  burns  with  a  crackling  noise,  whence 
the  name  (Percy);  and  Horn  coal,  a  kind  from  South  Wales,  which  emits  when  burning  something 
of  the  odor  of  burning  horn. 

6.  TORBAXITE.  A  variety  of  cannel  coal  of  a  dark  brown  color,  yellowish  streak,  without  lustre, 
having  a  subconchoidal  fracture ;  H.=2'25  ;  G.  =  117  — 1  2.  Yields  over  60  p.  c.  of  volatile  mat- 
ter, and  is  used  for  the  production  of  burning  and  lubricating  oils,  paraffin,  illuminating  gas. 
Named  from  the  locality  at  Torbaue  Hill,  near  Bathgate  in  Linlithgowshire,  Scotland.  Also  called 
Boghead  Cannel  (see  p.  742). 

7.  Brown  Coal  (Braunkohle  Germ,^  Pechkohle  pt.  Germ,,  Lignite).  The  prominent  character- 
istics of  brown  coal  have  already  been  mentioned.  They  are  non-caking,  but  afford  a  large 
proportion  of  volatile  matter.  They  are  sometimes  pitch-black  (whence  Pechkohle  pt.  Germ.). 
but  often  rather  dull  and  brownish-black.  G.=1'15  — 1*3 ;  sometimes  higher  from  impurities.  It 
is  occasionally  somewhat  lamellar  in  structure. 

Brown  coal  is  often  called  ligni/e.  But  this  term  is  sometimes  restricted  to  masses  of  coal 
which  still  retain  the  form  of  the  original  wood.  Jet  is  a  black  variety  of  brown  coal,  compact  in 
texture,  and  taking  a  good  pohsh,  whence  its  use  in  jewelry. 

8.  Earthy  Brown  Coal  {Erdige  Braunkohle)  is  a  brown  friable  material,  sometimes  forming 
layers  in  beds  of  brown  coal.  But  it  is  in  general  not  a  true  cotd,  a  considerable  part  of  it  being 
soluble  in  ether  and  benzole,  and  often  even  in  alcohol;  besides  affording  largely  of  oils  and 
paraffin  on  distillation.  For  a  notice  of  "coal"  of  this  kind  see  under  Leucopetrite,  p.  743 
Such  a  coal  is  sometimes  called  wax  coai  and  paraffin  coal  (Wachskohle,  Paraffinkohle,  Germ,), 
See  also  Bathvillite,  p.  742. 

9.  Mineral  Charcoal.  Fibrous  charcoal-like  substance  often  found  covering  the  surfaces 
between  layers  of  coal,  and  observed  in  coal  of  all  ages.  It  is  soft,  and  soils  the  fingers  like 
charcoal     One  variety  of  it  is  a  dry  powder. 

Comp. — Most  mineral  coal  consists  mainly,  as  the  best  chemists  now  hold,  oi  oxygenated  hydro- 
carbons. On  page  742  it  is  shown  that  the  kind  of  cannel  coal  called  torbanUe  and  the  sub- 
stance batlivilfite  are  closely  related  in  composition,  as  well  as  insolubility,  to  the  species  of  the 
Succinite  group ;  and  it  is  probable  that  other  cannel  coals  contain  this  or  some  related  compound ; 
and  that  oil-producing  (not  oil-bearing)  shales  include  a  similar  kind  of  hydrocarbon.  The  ordinary 
bituminous  coals  often  have  1 0  to  16  p.  c.  of  oxygen,  and  may  be  of  analogous  composition,  though 
differing  much  in  the  precise  constitution  of  these  hydrocarbons,  some  containing  such  as  produce 
a  pasty  fusion  or  incipient  decomposition  when  heated  (caking),  and  others  such  as  undergo  no 
semi-fusion  (non-caking).  The  brown  coals,  in  which  there  are  20  to  85  p.  c.  of  oxygen,  must 
include  other  kinds  of  oxygenated  hydrocarbons,  of  the  insoluble  kinds.*  But  microscopic  exam- 
inations appear  to  show  that  woody  fibre  is  present  in  it  in  various  stages  of  alteration. 

Bcsides  oxygenated  hydrocarbons,  there  may  also  be  present  simple  hydrocarbons  (that  is,  con- 
taining no  oxygen).  This  would  seem  to  follow  from  the  small  percentage  of  oxygen  (2 — 3  p.  c.)  in 
the  Tyneside  cannel^  while  the  hydrogen  is  as  large  in  amount  as  in  any  cannel  or  bituminous  coals. 
And  there  are  various  bituminous  coals,  low  in  oxygen,  that  suggest  the  same  conclusion.  At  pres- 
ent, however,  chemistry  knows  of  no  simple  hydrocarbons  that  are  insoluble  in  naphtha  and  benzole. 

The  presence  of  free  carbon  is  naturally  inferred  from  the  composition  of  coals  like  the  anthra- 
cites, which  alTord  very  little  volatile  matter.  But  even  these  coals  contain  ordinarily  1*6  to  2*5 
p.  c.  of  each  oxygen  and  hydrogen  ;  and  Berthelot  holds  that  they  are  hydrocarbon  compounds 
like  other  coals.  It  is  remarkable  that  in  one  of  the  analyses  of  anthracite  from  Piesberg,  Han- 
over (anal.  4),  no  oxygen  whatever  was  found,  while  there  were  2*23  p.  a  of  hydrogen. 
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The  portion  of  coal  soluble  in  naphtha  or  benzole,  although  small  in  am  lunt,  indicates  the  pi  c- 
senoe  of  other  hydrooarbous — simple  or  oxygenated — oils  or  resins.  Their  nature  remains  to  be 
ascertained.  Fyfe  obtained  by  means  of  naphtha,  from  the  Torbane  mineral,  1*2  and  1*4  p.  c. ; 
from  cannel  coal,  2 — i  p.  c. ;  and  from  Newcastle  caking,  in  three  experiments,  4*2,  5*8,  9'b  p.  a 
of  soluble  materiaL  These  results  do  not  accord  with  the  ordinary  statements  with  regard  to  the 
hisolubility  of  coal,  and  the  subject  needs  far  more  extended  study. 

Under  microscopic  examination,  when  in  thin  slices,  many  bituminous  coals  (including  most 
cannel  coals,  the  gas  coals  of  Nova  Scotia,  Pelton,  etc.)  are  seen  to  consist  of  three  kitids  of  material, 
as  first  observed  by  Ilutton  (Gool.  Soc.  London,  1832-3HX  and  further  more  particularly  by  Dr. 
Aitken  of  Glasgow  ( Ronalds  &  Richardson,  Chem.  Techn.,  i.  778). 

(1 )  An  opaque  black  substance,  which  is  insoluble  in  adds  as  well  as  other  menstrua,  and,  as 
suggested,  may  be  free  carbon  (?).     It  is  stated  to  be  the  main  con.<*tituent  of  anthracite. 

(2)  A  yellow  or  reddish  resin-like  substance,  which  is  translucent  or  transparent,  volatile  by 
heat,  and  insoluble  in  naphtha,  muriatic  and  nitric  acids. 

(3)  Earthy  matter,  which  is  more  or  less  soluble  in  water,  and  is  earthy  impurity. 

The  resin  like  material,  No.  2,  may  well  be  a  species  of  the  Succinite  group  (see  above).  Ib 
many  pitchy  bituminous  coals  it  is  impossible  to  make  out  the  structure  here  described,  on 
account  of  their  opacity.  Some  Nova  Scotia  coal  contains  yellow  matter,  which  is  soluble  in 
ether,  and  slightly  so  in  turpentine  and  nitric  acid ;  and  the  same  is  true  of  that  of  the  Pelton 
coal.     Many  brawn  coals,  as  the  Bovey,  show  the  structure  above  described. 

Coals  of\en  contain  re^sirts  disseminated  in  visible  points  through  the  mass,  which  may  or  may 
not  be  of  soluble  kinds. 

Sulphur  is  present  in  nearly  all  coals.  It  is  supposed  to  be  usually  combined  with  iron, 
and  when  the  coal  affords  a  red  ash  on  burning,  there  is  reason  for  believing  this  true.  But 
Percy  mentions  a  coal  from  New  Zealand  (anal.  18)  which  gave  a  peculiarly  wliite  ash,  although 
containing  2  to  3  p.  c.  of  sulphur,  a  fact  showing  that  it  is  present  not  as  a  sulphid  of  iron,  but 
as  a  constituent  of  an  organic  compound.  The  discovery  by  Church  of  a  resin  containing  sul- 
phur (see  Tasmakite,  p.  746),  gives  reason  for  inferring  that  it  may  exist  in  this  coal  in  that 
state,  although  its  presence  as  a  constituent  of  other  organic  compounds  is  quite  possible. 

The  presence  ol'niirogen^  sometimes  2  p.  c,  proves  the  presence  of  nitrogenous  hydrocarbons; 
but  of  what  nature  is  unknown. 

The  above  review  of  the  composition  of  coal  shows  that  as  yet  very  little  is  known  as  to  ita 
actual  constituents ;  and  that  no  analyses  to  determine  them  can  be  fatisfactory  whidi  are  not 
carried  forward  by  the  aid  of  the  microscope,  and  by  the  preparatory  reparation  of  the  coal  into 
parts,  as  far  as  possible,  by  difforcut  menstrua,  and  the  separate  analyses  of  these  parts. 

The  impurities  present,  which  constitute  the  ash  of  the  coal,  consist  of  sihca  or  quartZi,  oxyd  of 
iron,  clay,  and  other  aluminous  silicates,  or  such  ingredients  as  make  up  the  mud  and  clay  of  fine 
soil  or  alluvium ;  also  some  silica,  potash,  and  soda,  derived  from  the  original  vegetation.  The 
ash  in  the  purest  mineral  coal  amounts  to  but  025  to  1  p.  c. ;  but  in  that  which  ^wsses  for  the 
best  tliuru  are  ordinarily  5  to  8  p.  c. ;  and  in  most  that  is  used  for  fuel  there  are  8  to  15  p.  c. 

Analyses  :  Anthracite.  I,  Regnault  (Ann.  d.  M.,  III.  xii.):  2-4,  Hilkenkamp  &  Kempner  (Steink- 
Deutftjfil..  ii.  284,  1865) ;  5,  Regnault  (I.  c.) ;  6,  7,  J.  Percy  (Proc.  G.  Soc.,  i.  202,  Metafgy,  105,  1861  i 

Cakiu'j  ivai.  8-10,  Stein  (Steink.  Sachs.,  1857);  11,  Regnault  (1.  c);  12,  13,  Dick  (Percy's 
Met.,  y.t);  U.  C.  Tookey  (ib.);  15-17,  Noad  (ib.):  18,  C.  Tookey  (ib.);  19-21,  Regnault  (L  c); 
22,  23,  Marsilly  (C.  R,  xlvi.  891). 

NoU'Ciikauj.  Jl,  Reg-uault  (1.  c);  25,  Nendtvich  (Ber.  Ak.  Wien,  1851);  26,  27,  A.  Dick 
(Percy's  Met.,  102;;  2.s,  21),  Rowney  (Edinb.  N.  Phil.  J.,  iL  141,  1855);  30,  Stein  (L  c);  31-34 
Marsilly  (1.  c);  36,  E.  Riley  (Percy's  Met.,  102). 

Whtthcr  caking  or  not,  not  stated.     36-39,  Fleck  (Stemk.  Deutschl.,  il  272,  1865). 

Cannd  coal.  40,  Regnault  (1.  c);  41,  Vaux  (J.  Ch.  Soc.,  L  320);  42,  Taylor  (Edinb.  N.  Phi 
J.,  I.  145,  1831). 

Torbaniie.  43,  Anderson  (Greg  &  Lettsom,  Min.,  17);  44,  Hofmann  (ib.);  45,  Stenhoose  (ib.V, 
46,  Fife  (ib.);  47,  Mett(y  (J.  pr.  Ch.,  Ixxvil  38). 

Brown  coal.  48-51,  Regnault  (1.  c);  52,  F.  Vaux  (J.  Ch.  Soa,  v.  1,  318,  1849);  53,  Nendtvicb 
(Lc);  54,  GWiger  (Jahrcsb.  1848,  261);  55,  Schrotter  (Jahresb.  1849,  708);  56,  Baer  ( Jahreslx 
1852,  7:^3);  57,  F.  Bisdiof  (B.  11.  Ztg.  185(»,  69);  58,  Wagner  (Polyt.  CentralbL  1847,  1496);  59i 
F.  Bischof  U.  c.);  60,  Liebig  (Kenngott,  1852,  257);  61,  Woskressensky  (ib.). 

Mineral  charcoal     62-65,  Dr.  Rowney  (L  a). 

Anthracite, 

P.  c,  ash  exduded. 
CHONAsh  CHO 

1.  S.  Wales,  Antlir.         9256  3-33  2*53   1-58  94*05  3*38  257  Regnault 

2.  Piesberg,  Hanover      9040  1*90        1  73        6"04  96*14  2*02  1*84''  H.  &  K. 
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8.  Piesbfcrg,  Hanover 

4.  "  " 

5.  Pennsylvania 
6. 
7. 


0 

87-96 
9114 
90-45 
92-59 


H 

1-97 
2-08 
2-43 
2-63 


0       N 
0-61 


S 


245 

1-61 


0-92 


84-98  2-45     1-15  1*22 


Ash 

9-31 

6-81 

4-67 

2-25 

10-20 


0 

97-16 
97-77 
94-89 
94-72 
94-64 


H 

217 
2-23 
2-53 
2-U9 
2-73 


0 

o-e:*" 

2-56 

2-68" 

2-64 


N    Coke 

H.&K 

U.&K 

Rt 

P. 

P. 
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8.  Zwickau 
9. 

10.  Planitz 

11.  Epinac 

12.  Northumberland 

13.  " 


(( 


14. 

15.  Blaina,  S.  W. 

16.  " 

17.  " 

18.  K  Zealand 

19.  Rive-de-Gier 

20.  " 

21.  Alais 

22.  Valenciennes 

23.  Pas-de-Calais 


7659 
72-27 
81-23 
81-12 
78-65 
82-42 
78-69 
82-56 
83-44 
83  00 
79-00 
82-04 
87-45 
89-27 
84-84 
86-78 


412 
4-16 
4-43 
5-10 
465 
4-82 
6-00 
6-36 
5-71 
6-18 
5-35 
5-27 
514 
4-85 
5-53 
4-98 


12-87 

10-73 

9-86 

11-25 

14-21 

11-97 

10-07 

8-22 

6-93 

4-58 

7-71 

•9-12 

3-93 

4-47 

6-83 

5-84 


0-33  0-81 
0-34  0-88 
0  21  0-55 


2-37 
1-65 
1-66 
1-49 
U-89 

1-70 


055 
0-86 
1-51 
0-75 
0-81 
0-75 
2-50 


6-00 
12-50 
4  25 
2-53 
2-49 
0-79 
1-36 
1-46 
2-45 
400 
8-50 
3-57 
1-78 
1-41 
2-80 
2-40 


81-47 
82-59 
84*84 
83-22 
80-54 
83-73 
81-01 
84-42 
86-25 
87-14 
84-90 
85-08 
89-04 
90-55 
87-28 
88-91 


4-38 
4-76 
4-63 
5-23 
476 
4-90 
6-17 
5-48 
6-90 
6-49 
6-75 
5-46 
5-23 
4-92 
6-69 
6-10 


13-71 
12-26 
10-74 
11-53 
14-70° 
11-37° 
10-38 
8-40 
613 
4-81 
8-29 
9-46° 
5-73'» 
4-53° 
7-03° 
6-99° 


0-35  54 
0-39  77 
0-23  63 
63 


64  St. 

29  St. 

89  St. 

-6    Rt. 
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24.  Bianzy,  France 

76-48  5  23 

16-01 

2-28 

78-26  5-36 

16-39°  

67-0   R. 

25.  Hungary 

0-74 

155 

78-37  3*92 

17-70°  

70-60  Nh. 

26.  a  Staflbrdshire 

76-40  4-62 

l7-43a 0-55 

1-55 

77-68  4-69 

17.62°  

Dk. 

27,              " 

721 3  4-32 

17110 0-54 

6-44 

77-82  4-67 

17-99     

Dk. 

28.  Scotland 

76-08  6-31 

13-:;3  2-09  1-23 

1-96 

78-59  6-49 

13-77    2-15 

Ry. 

29.         " 

80-93  5-21 

10-91    1-67  0-63 

6-75 

82-06  5-29 

11-06    1-59 

Ry. 

30.  Zwickau 

80-25  401 

10-98  0-49  2  99 

1-57 

83-82  4-19 

11-47    0-51 

69-59  St. 

31,  Mons,  France 

82-95  5-42 

10-93 

0-70 

83-53  5-46 

11^1     

63-58  M. 

32.      "          " 

82-91  5-22 

10-13 

1-74 

84-38  5-31 

10-31     

66-96  M. 

83.  Pas-de-Calaift 

82-68  4-18 

4-64 

8-60 

90-46  4-57 

4-97     

87-62  M. 

34.  Valenciennes 

90-54  3-66 

2-70 

310 

93-44  3-78 

2-78     

93-17  M. 

35.  Dowlais,  S.  Wales 

89-33  4-43 

3-25  1-24  0-66 

1-20 

90-93  4-51 

3-30    1-26 

R. 

36.  Zwickau 

80-47  6-54 

12-56       

1-44 

81-66  5-62 

12-73°  

Fk. 

37.        " 

76-59  2-90 

14-44       

7-06 

81-84  3-18 

15-48    

Fk. 

88.  Lugau 

76-75  4-85 

13-48       

4-92 

80-72  6-10 

14-72    

Fk. 

39.  LittitZ)  Bohemia 

76-69  4-89 

16-33       

3-08 

78-09  6-05  16-86    

Fk. 

• 

Cannd  Coal 

40.  Wigan 

84-07  6-71 

7-82 

2-40 

86-81  5-85 

8-34    

69-0  Rt 

41.      " 

80-07  6-53 

8-10  2-12  1-50 

2-70 

82-29  5-68 

8-31     

Vx. 

42.  Tyneside 

78-06  6-80 

3-12  1-85  2-22 

8-94 

87-86  6-53 

2-53    2-09 

Tr. 

Torbamiie. 

43.  Torbane  Hill 

64-02  8-90 

6-66  0-55  0-50 

20-32 

80-39  11-17 

712    1-32 

And 

44.         **          " 

65-66  8-90 

6-34       

19-10 

81-17  1101 

7-82 

—  Hn. 

45.         "          " 

66  5     9-0 

60         

19-5 

81-85  11-1£ 

1        7-45 

—  St. 

46.         "          «* 

60-25  8-80 

8  60  1-50  0-18  25-6 

81-12  11-85  4-84    2*19 

—  Fife 

47.         "          " 

80-66  12-17 

5*82    1-45 

—  M. 

Broum  Goal 

48.  Dax.  Prance 

70-49  5-69 

18-98      

4-99 

74-19  5-88 

20-13"  

491    Bt 

49.  Bouches-du-RhoDe 

63*88  4-68 

1811      

13-48 

78-79  5-29  20  92'»  

411    Bt 
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11-71  4-85 

70-02  fl-20 
G-SJ   6  lis  2 


53,  Ocdeuburg,  Uung. 

64.  MeiMen,  Sax. 

65.  Gloginiilz,  Austr. 
80.  WUteoborg; 

GT.  TeucUti^  Prussia 


fia,  Ixulorburgi  " 

6U,  Luub«c!i,H,Daniwt  67-28  6-03 

Ql.  Irkutsk  47'46  4-iQ  33-03 


ai'fil      -i-Tt 

2177       —     301 
■S8  0-S7  2-3S     2'27 

-  —  0-91    -i-sa 


6800  S'36  31-63  6-61     7-30 

07-71  4-W  21-11  3-12  12-04 

64-07  B-03  2TSa  ^-MS 

Bl-Oa   5-28  aTSO  12-80 

43-91  6-20  32-42  12-47 

65-30  4-90  31-B6  7-86 

0-58 

14-S6 


\ 


as 

73-00  4-93  22-OT'  486  ] 

72-19   6-36  S«-4S<>  49  6  ] 

CT3S   S-7S  23-39     31119 

711-M  4-71  24-44"  

68-53  a-a*  aa-is-  

68-42  S3S  26-25"  i 

Gfl-a»  620  2S-51"  

Bi-95  b-Ofi  S|-W9>  

57-02  5-94  37-lH"  

60-ul    6-31  34-es    

67-63   6-07  KS-31     

SJ-81   6-86  38-83     


ifiiierai  Charcoai 


C3.  GlnBtrow.^iftreiHt        82-aT  3-3*    ' 
63.  StoDelaws,  ^nuuiiar  72-74  2'H4 
C4.  Arralure,  ^iiraui       73-42  2-B4 
GO.  Fl&fihlre,    "  71-71  S'74 


B8-3G  8-.ns   T-23,  NO-80 

8V-S0  2-8B   7-21"  Rownt 

86-73  3-47   9-75"  BoMiK 

B7-78  S-21   9-01"  BoWM 


Spedflc  gravilT  of  No.  8,  1-JB8;  No.  9,  1-275;  No,  10,  1*2S0;  No,  19,  1-28B;  So.  2 
No.  31,  1-S22:  Ho.  24.  1-362;  Ko.  26,  1-366  j  No.  30,  l-SOO;  No.  40,  1-317  ;  No.  41,  \-. 
42,  1-316;  No.  53,1-129;  No.  53,  1-38U;  No.  65,  1-304;  No.  57,  l-aH3 ;    No.  6»,  r2lfc 

rhe  brown  coaU  contaia  a  iaxga  percentage  of  wnter ;  No.  63  gars  34*66  p.  c ;  No.  fi 
No.  66.  35-15;  No.  06,  n-3«;  No.  d7,  IS-Bi);  No.  59,49-50. 

Moch  the  larger  part  or  the  above  smiJyses  are  cited  Oom  Fercy'a  exrellent  chapter  a 
hia  Metalliu-gy  (18tjl),    The  inilei  '  signifloH  Uml  the  nitrogen  Is  included  witli  tlia  <ttj] 


>1.  Combust. 

mxaA' 

Uatler. 

OarbMC 

S-84 

BT-lT 

15-SU 

73-111 

17-Ul 

60-99 

3'i-7B 

5493 

1.  Pennaylvanfa,  dnttroeito  1-690 — 1-t 

2.  Marylnnd /ree-iurninj  biinm.  ami  1-3     — I-J 

3.  PcDuavlvfluia        "  "  1'3    — V'. 

4.  Virgiuia                "            "  r29  —\-i 
0,  Piltsburg,         litimi.  r25a 
e.  Cnnnelton,  Ind.,  "  1-273  33-99  6S-4* 

7.  P  N       Scotia  1-1*3'  56-99 

8.  5-97  GO-74 

CoE  occ       in  !il  congloinerutes,  and  bo 

imesto  nch  to  30  feet  or  more 

i^^s.  hanj  range,  io  rocks  tJ 

itiilergo      gr  ire  round  Tarthor  west, 

list  L  a  hare  led  sotdo  goolt 

of  beat.     For  otnurva 

1  id         ha    contributed  aocoewlut 

og  m       reapers,  iu  mode  of  fo 

buniil  often  of  a  rcrj  iHlToreut  chnniutei 

of  the  leavta,  Etcnis,  aod  logs  ol 

'A  texture,  io  nmnj  caues,  of  tlie  fomii 

:  peat  is  a  tcaoaitiou  slate  betwei^ii  ui 

found  passing  ooajpletely  iolo  true  broi 

/Veil  differs  from  true  coul  in  want  of  homOf'CQeity,  it  vlailjly  coiituiiiiug  vi'itctablc  Qbr 

iiilly  altered;  and  wherever  ohiiiiged  to  a  flne-teiiurod  liomogeneona  material,  even 

lly  ixiusoUdaleil,  it  may  be  true  broivn  cool. 

lie  dcrivatiou  of  coal  from  woodj  fibre  has  l>ecii  cipluinod  in  a  genernl  vaj  on  pe 

[U  tbe  statements  there  made  it  ia  obvious  that  the  rogotable  luutorisl,  io  changing  too 

d  coal,  has  not  passed  nocetssaril;  tbroiigti  the  Gtuge  of  bron-n  coaL     When  tlio  i 


HiB  gt      gical 

The      igi  coal  la  m  tn 

result.  be      w  ro      ce  be  geta 

to  the  peal  beds  of  uodtm  tiinos,  yet  in  mo 
vegetable  origiu  ia  proved  not  only  by  the 
in  ttie  conl,  but  aJao  by  the  prcaouce  tbrougbout 
origtoal  fibres;  also  by  the  direct  observation  th 
vegelnble  debris  and  brown  cool,  being 
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was  long  steeped  in  water,  and  buried  under  fine  mud  so  as  to  exclude  almost  entirely  atmospheric 
air,  the  decomposition  in  progress  may  have  carried  oft'  most  of  the  oxygen  by  its  combination 
with  the  carbon  of  the  plants,  to  form  carbonic  acid.  Thus  it  happened  probably  with  the  cannel 
coals,  as  explained  by  Newberry,  and  also,  though  in  general  less  perfectly,  with  most  of  the  best 
bituminous  coals.  But  when  the  bed  had  as  free  access  to  the  air  as  occurs  in  the  case  of  peat 
beds,  there  would  have  been  a  loss  of  carbon  and  hydrogen  as  marsh-gas,  and  also,  probably, 
through  combination  with  external  oxygen,  forming  carbonic  acid  and  water,  while  a  large  part  of 
the  oxygen  would  remain.  Between  these  extremes,  of  excluded  air  and  very  imperfectly  excluded, 
and  of  pressure  from  heavy  superincumbent  earthy  beds  and  httle  or  no  pressure,  lie  the  condi- 
tions which  attended  the  origin  of  the  various  kinds  of  coal,  and  determined,  in  connection  with 
the  nature  of  the  vegetation  itself,  the  transformations  in  progress. 

Extensive  beds  of  mineral  coal  occur  in  Groat  Britain,  covering  about  -j^  the  whole  area,  or 
11,839  square  miles;  in  France  about  ji^T  or  1^19  sq.  m. ;  in  Spain  about  ^,  or  3-kOS  sq.  m. ; 
in  Belgium  sS^i  or  518  sq.  m. ;  in  Netherlands,  Prussia,  Bavaria,  Austria,  northern  Italy,  SUesia, 
Spain,  Russia  on  the  south  near  the  Azof,  and  also  in  the  Altai.  It  is  found  in  Asia,  abundantly 
in  China,  in  Persia  in  the  Cabul  territory,  and  in  the  Khorassan  or  northern  Persia,  in  Hindos- 
tan,  north  of  the  Gulf  of  Cutch,  in  tne  province  of  Bengal  (the  Burdwan  coal  field)  and  Upper 
Assam,  in  Borneo,  Labuan,  Sumatra,  several  of  the  Philippines,  Formosa,  Japan,  New- South 
Wales  and  other  parts  of  Australia,  New  Zealand,  Kergueleu^s  Land ;  in  America,  besides  the 
United  States,  in  Chili,  at  the  Straits  of  Magellan,  northwest  America  on  Vancouver's  Island 
near  the  harbor  of  Camosack,  at  Belliugham  Bay  in  Puget's  Sound,  at  Melville  Island  in  the 
Arctic  seas,  and  in  the  British  Provinces  of  Nova  Scotia,  New  Brunswick,  and  Newfound- 
land. 

In  the  United  States  there  are  four  separate  coal  areas.  One  of  these  areas,  the  Appalachian 
coal  field,  commences  on  the  north,  in  Pennsylvania  and  southeastern  Ohio,  and  sweeping  south 
over  western  Virginia  and  eastern  Kentucky  and  Tennessee  to  the  west  of  the  Appalachians,  or 
partly  involved  in  their  ridges,  it  continues  to  Alabama  near  Tuscaloosa,  where  a  bed  of  coal  has 
been  opened,  it  has  been  estimated  to  cover  60,000  sq.  m.  It  embraces  several  isolated  patches 
in  the  eastern  half  of  Pennsylvania.  The  whole  surface  in  Pennsylvania  has  been  estimated  at 
15,437  sq.  m.,  or  ^  the  whole  area  of  the  State.  A  second  coal  area  (the  HUnois)  Ucs  adjoining 
the  Mississippi,  and  covers  the  larger  part  of  lUinois,  though  much  broken  into  patches,  and  a 
small  northwest  part  of  Kentucky ;  it  is  continued  westward  over  a  portion  of  Iowa,  Missouri, 
Kansas,  Arkansas,  and  northern  Texas  west  of  the  Mississippi.  The  latter  area  is  divided  along 
the  Mississippi  by  a  narrow  belt  of  Silurian  rock ;  the  whole  area  is  about  the  same  with  that  of 
the  Appalachian  coal  field.  A  third  covers  the  central  portion  of  Michigan,  not  far  from  5000  sq. 
m.  in  area.  Besides  these,  there  is  a  smaller  coal  region  (a  fourth)  in  Rhode  Island,  which  crops 
out  across  the  north  end  of  the  island  of  Rhode  Island,  and  appears  to  the  northward  as  iar 
as  Mansfield,  Massachusetts.  The  total  area  of  coal  measures  in  the  United  States  is  about 
125,0uu  sq.  m. 

Out  of  the  borders  of  the  United  States,  on  the  northeast,  conmiences  a  fiflh  coal  area,  that 
of  Nova  Scotia  and  New  Brunswick,  which  covers,  in  connection  with  that  of  Newfoundland, 
18,000  sq.  m.,  or  ij  the  whole  area  of  these  provinces. 

The  mines  of  western  Pennsylvania  commencing  with  those  of  the  Blossburg  basui,  Tioga  Co., 
those  of  the  States  west,  and  those  of  Cumberland  or  Frostburg,  Maryland,  Richmond  or  Ches- 
terfield, Va.,  and  other  mines  south,  are  bituminous.  Those  of  eastern  Pennsylvania  constituting 
several  detached  areas — one,  the  Schuylkill  coal  field,  on  the  south,  worked  principally  at  Mauch 
Chunk  on  the  Lehigh,  and  at  Pottsville  on  the  Sdiuylkill — another,  the  Wyoming  coal  field, 
worked  at  Carbondale,  in  the  Lackawanna  region,  and  near  Wyoming,  besides  others  interme- 
diate— those  of  Rhode  Island  and  Massachusetts,  and  some  patches  in  Virginia,  are  anthracites. 
Cannel  coal  is  found  near  Groensburg,  Beaver  Co^  Pa.,  in  Kenawha  Co.,  Va.,  at  Peytona,  etc. ; 
also  in  Kentucky,  Ohio,  Illinois,  Missouri,  and  Indiana ;  but  part  of  the  so-called  cannel  is  a  coaly 
shale. 

In  England,  the  principal  coal  fields  are  the  Manchester  of  Lancashire  and  Cheshire;  the 
Great  Central  of  South  Yorkshire,  Nottingham,  and  Derby;  that  of  South  Wales,  Glamorgan- 
shire, eta ;  the  Newcastle  field  of  northern  England.  In  Scotland,  a  range  of  beds  extends 
across  from  the  Firth  of  Forth  to  the  Firth  of  Clyde;  whole  area  1650  sq.  m.  In  Ireland,  the 
three  are  the  Limerick  fields  about  the  mouth  of  the  Shannon,  the  Kilkenny  fields  to  the  east- 
ward, and  that  of  Ulster  on  the  north.  Cannel  coal  occurs  in  Great  Britain  at  Lesmahago  in 
Lanarkshire,  about  20  m.  from  Glasgow ;  also  near  Wigan  in  Lancashire,  and  West  Wemyss  in 
Fyfe. 

Mineral  coal  occurs  in  France,  in  small  basins,  88  in  number,  and  covering  in  all,  according  to 
Taylor,  -|y  of  the  whole  surface.  The  most  important  are  the  basin  of  the  Loire,  between  the 
Loire  and  the  Rhone,  and  that  of  Valenciennes  on  the  north,  adjoining  Belgium.  In  Belgium,  it 
occupies  a  western  and  eastern  division,  the  western  in  the  provinces  of  Namur  and  ILainault^ 
and  the  eastern  extending  over  liege. 
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Brown  coal  comes  from  coal  beds  more  recent  than  those  of  the  Carboniferous  ago.  But  mud 
of  this  more  recent  coal  is  not  distinguishable  from  other  bituminous  coals.  The  c6al  of  Rich 
mond,  Virginia,  is  supposed  to  be  of  the  Liassie  or  Triassic  era;  the  coal  of  Brora^  in  Sutherland, 
and  of  Bovey,  Yorkshire,  is  Oolitic  in  ago.  Tertiary  coal  occurs  on  the  Cowlitz,  in  Oregon 
(anal  14).  and  in  many  places  over  the  eastern  slopes  of  the  Rocky  Mountains,  where  a  *''  Lig- 
nitic  formation  "  is  very  widely  distributed ;  but  it  is  rarely  in  beds  of  economical  importance. 

The  coal  known  to  the  Greeks  and  Romans  was  probably  brown  ooaL  The  first  sentence,  in 
the  synonymy,  from  Aristotle  evidently  alludes  to  mineral  coal  of  some  kind ;  and  the  first  of  the 
two  cited  from  Theophrastus  (a  favorite  pupil  of  Aristotle)  refers  to  a  similar  substanoe,  and  pei^ 
haps  the  same  specimens.  The  locality  of  the  latter,  Liguria  (or  northwestern  Italy  along  the 
Mediterranean),  where,  ho  adds,  there  also  is  amber,  may  be  taken  with  some  freedom,  as  articles 
brought  by  vessels  trading  with  Ligurian  ports,  even  though  coming  from  French  ports  beyond, 
might  be  referred  to  Liguria.  Elis,  on  the  way  to  Olympias,  is  given  as  another  locality.  The 
sentence  ends  with  the  statement  that  *'  these  ooals  are  used  by  the  smiths,*'  showing  that  the 
value  of  the  substance  as  fuel  was  well  understood  at  the  time  (4th  century  B.a).  Theophrastus  says 
fhrthcr,  that  it  wiU  continue  to  burn  as  long  as  Buy  one  blows  it,  but  on  stopping  it  deadens,  Imt 
may  be  made  to  bum  again ;  and  that  it  burns  with  a  strong  disag^reeable  odor.  The  seooud  cita- 
tion from  each,  Aristotle  and  Theophrastus,  relates  to  a  simQar  ooal.  The  locality,  in  Thrace, 
identities  it  with  the  Thradan  stone  of  Dioscorides  and  Pliny,  the  locality  of  which,  according  to 
the  former  (from  Aristotle),  was  at  Sintia,  on  the  river  Pontus  (on  the  Macedonian  border  of 
Thracia,  to  the  west  of  the  present  Constantinople).  According  to  Dioscorides  and  Pliny  (quot- 
ing further  in  part  from  Aristotle's  "  Wonderful  Things  heard  of"),  water  would  make  the  Thn- 
cian  stone  to  bum,  and  oil  extinguish  it ;  which  is  either  altogether  a  fable,  or  a  partial  tnxth 
based  on  somebody's  observation  that  masses  or  piles  of  impure  pyritiferous  ooal  will  beoome 
hot,  and  sometimes  ignited,  in  consequenoe  of  being  wet.  AristoUe  mentions  its  bitomiiioiit 
odor  when  burning. 

The  GagaUs  (whence  our  word  jet)  occurred,  according  to  Dioscorides  and  Plinj,  at  Gagas  or 
Gages,  a  place  in  Lycia  (Asia  Minor).  The  former  describes  it  as  black,  smooth,  and  combostible^ 
to  which  Fliny  adds,  that  it  was  light,  and  looked  much  like  wood,  and  that  it  emitted  a  diBagrefr* 
able  odor  when  rubbed,  and  burned  with  the  smell  of  sulphur.  It  was,  in  part  at  least,  true  Up> 
nite.  Lignite  is  common  m  Syria,  in  the  rocks  of  Mt  Lebanon,  as  near  Beirut;  and  beds  of  ooal 
have  been  recently  opened  in  Asia  Minor. 

Some  of  the  works  or  memoirs  on  coal  economically  considered  are  the  following:  Report  to 
Congress  on  Coals,  by  W.  R.  Johnson,  1844;  Statistics  of  Coal,  by  R.  C.  Taylor,  8vo,  2d.  ed, 
Philadelphia,  1855;  Report  to  the  British  Government  on  Coals,  by  De  la  Beche  k  Playliii; 
1851 ;  Ronalds  &  Richardson's  Chemical  Technology,  VoL  I.  on  Fuel  and  its  Applications,  London 
185S;  Percy's  Metallurgy,  London,  1861 ;  Chem.  Unters.  d.  Steinkohlen  Sachsen's,  by  W.  Steia, 
Leipzig,  1857 ;  Die  Stemkohlen  Deutschland's  and  anderer  Lander  Europa's,  eta,  by  (Seinit^ 
Fleck  k  Hartig,  8  vols.,  4tQ,  Miinchen,  1865. 
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SPECIES  OF  UNCERTAIN  PLACE  IN  THE  SYSTEM. 


832.  AZORITE.    New  mineral  fVom  the  Azores  /.  E  Tuchemacherj  Am.  J.  ScL,  n.  iii.  32, 1847 

Azorite  Dana,  this  Min.,  396,  681,  1850. 

Tetragonal.  In  minute  octahedrons,  with  the  basal  edges  replaced; 
angle  of  pyramid  (by  reflective  goniometer)  123°  15',  M  A  e=133°  40'. 
Cleavage  none. 

H.=4— 4*5.  Translucent  to  opaque.  White,  with  a  faint  greenish-yel- 
low tinge,  or  colorless.     Vitreous  in  fracture. 

Comp. — According  to  A.  A.  Hayes,  columbate  of  lime.  B.B.  infusible ;  smaller  crystals  become 
opaque  white ;  larger  in  outor  flame  reddish,  and  light  yellow  in  inner.  With  borax,  on  platinum 
wire,  dissolves  with  extreme  slowness  and  difficulty  to  a  transparent  globule,  sometimes  faint 
greenish ;  with  more  borax  opaque  on  flaming.  With  salt  of  phosphorus  slowly  dissolved,  pro- 
duotug  a  faint  green  color. 

Obs. — From  the  Azores,  in  an  albltic  rock,  along  with  black  tourmaline  and  pyrrhite.  First 
distinguished  and  described  by  J.  E.  Teschemacher.  The  largest  crystal  seen  was  but  H  lines  in 
diameter.  There  is  some  resemblance  in  form  to  cryptolite  (p.  529),  btlt  a  re-examination  of  the 
species  by  Mr.  Hayes  corroborates  his  flrst  aunouiicement  that  the  mineral  contains  neither  cerium 
nor  phosphoric  acid. 

The  angle  123°  15'  is  near  that  of  zircon,  and  it  is  possible  that  it  is  that  species.  ButTesche* 
macher  says  of  its  hardness,  that  *  it  just  scratches  fluor  spar." 

833.  BRUWSTERIilNm].  A  new  fluid  in  the  cavities  of  miudrals  D.  Brewster,  Ed.  PhiL 
J.,  ix.  1823 ;  Trans.  R.  Soa  Edinb.,  x.  1,  407,  1826 ;  Am.  J.  Sd,  viL  186,  1824,  xil  214  (with  a 
plate),  1827  ;  Phil.  Mag.,  IV.  xxv.  174,  1863.  BrewsterHne  Dana,  Min.,  569,  1850;  Brew8to« 
line,  ib.,  471,  1854. 

In  a  vacuum  (or  as  it  occurs  in  the  cavities  of  crystals)  a  colorless  trans- 
parent fluid,  adhering  but  slightly  to  the  enclosing  mineral,  and  hence 
very  voluble;  expanding  about  one-fourth  with  an  increase  of  16J°  C.  (30° 
F.),  or  between  10°  and  27°  C.  (50°  and  80°  FX  21  times  more  expansible 
than  water ;  index  of  refraction  1*2106,  for  the  nuid  from  an  amethyst  from 
Siberia;  1*1311  for  a  kind  from  a  topaz  ;  boiling  point  in  a  vacuum  from 
23°  to  29°  C.  (74°  to  84°  F.),  the  fluid  filling  the  cavities  with  the  warmth 
of  the  hand  or  mouth. 

On  exposure  to  the  air  undergoes  rapid  movements,  spreading  over  the 
surface  and  contracting  again,  and  then  dries  to  separate  particles  or  grains, 
which  are  lustrous  and  appear  to  be  opaque,  but  are  transparent  by  trans- 
mitted light ;  by  the  approach  of  moisture,  even  the  moisture  of  the  hand, 
even  after  being  dry  for  some  days,  becomes  liquid  again',  and  renews  its 
rapid  movements.  Soluble  without  effervescence  in  sulphuric,  nitric,  and 
muriatic  acids.     Volatilized  by  heat. 

Oomp. — UnknoTK'n.  The  effect  of  moisture  on  the  dry  grains  shows  thai  the  sabstanoe  is  not 
one  of  the  hydrocarbon  oils,  or  a  resin. 

Ob8.~0ccurs  in  cavities  6f  topaz  crystals  fVom  Brazil,  Scotland  and  Australia,  of  Qhrysobeiyl, 
of  quartz  crystals  from  Quebec,  amethyst  from  Siberia,  and  first  described  by  ffir  I>avi4  Brewster. 
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The  cavities  are  mostly  microscopic,  but  occasionally  \  in.  across,  or  even  larger.  They  are  gen- 
eraUy  arranged  in  layers,  and  are  sometimes  counted  by  thousands  in  a  single  crystal.  Brewster 
counted  3U/»00  in  a  chrysoboryl  l  in.  square.  The  strata  run  irregularly  with  reference  to  the 
symmetry  of  the  crystal,  often  intersect  one  another,  and  are  sometimes  curved ;  it  is  rare  that 
3  or  4  strata  are  parallel.  The  very  low  refracting  power,  less  than  that  of  water,  is  a  remarka- 
ble character  of  the  fluid  (the  refraction  index  of  water  being  1*336;  of  alcohol  1*361  ;  of  ether 
1'358).  The  fluid  from  a  quartz  crystal  from  Quebec,  which  exploded  with  much  force  when 
heated,  had  a  disagreeable  taste. 

In  his  original  memoir  Brewster  states  that  the  fluid  was  32  times  more  expansible  than  water, 
but  in  the  later  reference  to  it  in  1863  (Phil  Mag.,  I  c.)  makes  it  21  times. 

The  lower  index  of  refraction,  ri311,  obtained  for  the  fluid  of  a  topaz,  is  so  much  below  the 
other,  1*2106,  that  it  may  indicate  a  distinct  species. 

834.  ORYPTOUNrrZl.    A  new  fluid,  etc,  Brewster  (see  for  ref.,  BuEWSiEBLnoTE).    Crypto- 

line  Danctf  Min.,  559,  1850. 

A  colorless  transparent  fluid,  as  observed  in  the  cavities  of  crystals,  like 
brewsterlinite,  but  more  dense ;  adhering  like  water  to  the  enclosing  sur- 
faces ;  expansibility  about  that  of  water ;  index  of  refraction  1-2946.  Not 
soluble  in,  or  a  solvent  of,  brewsterlinite,  the  two,  when  occurring  together, 
not  being  miscible. 

On  exposure  to  the  air  hardens  speedily  to  a  resin-like  substance ;  bril- 
liant in  lustre ;  yellowish  ;  transparent ;  absorbent  of  moisture,  but  much  less 
so  than  brewsterlinite;  insoluble  in  water  and  alcohol;  rapidly  dissolved 
with  effervescence  by  sulphuric  acid,  and  soluble  also  in  nitric  and  muri- 
atic acids ;  not  volatilized  by  heat. 

Ooxnp. — ^Nothing  is  known. 

Obs. — Occurs  in  the  same  crystals,  and  generally  the  same  cavities,  with  brewsterlinite.  This 
denser  of  the  two  fluids,  ac^rding  to  Brewster,  occupies  the  angles  of  the  cavities,  or  the  necks 
or  narrow  passages  which  unite  two  or  more  large  cavities,  while  the  other  rarer  fluid  floats  on  it, 
and  fills  tlie  rest  of  the  cavity,  excepting  a  circular  vacuity,  occupied  only  by  this  fluid  in  the 
gaseous  state,  if  at  all 

836.  HESSENBERGm].  Hessenbergit  Kenng.^  Ber.  Ak.  Miinchen,  1863,  il  230.    Sderoxeo 

Eessenb.,  Min.  Not,  No.  7,  1866. 

Monoclinic.  0=6^  5^=0  A  i-i;  /A  7=59°  27',  0  A  ^4=152°  20^'; 
a:i  :  c=0-59843  :  1  :  0*570967.  Observed  planes :  0 ;  vertical,  I.  i-i,  t-5, 
i-3,  i-9 ;  clinodome,  J4 ;  heniidomes,  1-i,  |-i,  3-i,  -1-i ;  hemioctaliedral, 

0  A  7=90°  3i'  irZ  A  i-3=119°  27'  i-i  A  ft,  calc.,=126^  43' 

0  A  i-3=90  6  i4  A  3-i=150  51  iri  A  ft,  ob8.,=:127  35 

O  A  l-i=149  0  A  -1-^=149  8  7  A  w=150  16i 

Simple  crystals  unknown.     Twins:   composition -face  -1-i;   7  A  7=150^ 
39i'  iri  A  i-i;=118°  2',  O  A  0=QV  44'. 
il.=7— 7'5.     Lustre  adamantine.     Colorless,  bluish.     Transparent. 

Comp. — A  silicate  of  undetermined  constituents. 

Pyr.,  etc. — In  a  closed  tube  yields  no  water,  and  is  unchanged.  In  the  platinum  foroeps  whitens, 
but  does  not  fuse.  In  borax  melts  without  intumescence.  Heated  with  cobalt  solution  becomes 
gray.     No  action  from  muriatic  acid. 

Obs. — Occurs  implanted  on  crystals  of  hematite  (Eiamrose)  at  Mt  Ubia,  west  of  the  Hospice  of 
St  Gothard.    The  habit  a  little  after  that  of  eudase. 
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Named  after  P.  Hessenberg,  the  crystallographer,  of  Frankfort  on  the  Main. 

836.  PARATHORmS.    Thorite  Sh^.^  Proc.  Am.  Assoc.,  il  321,  1850.    Parathorite  Shep^^ 

Min.,  287,  1857 ;  Dana,  Brushy  Am,  J.  ScL,  xxiv.  124,  1857. 

Orthorhombic.  In  minute  rectangular  and  rhombic  prisms,  with  the 
planes  /,  irl,  U ;  /  A  /=  128°,  /  A  «= 116°. 

H.=5— 5*5.  Lustre  subresinous.  Color  garnet-red  to  pitch-black  ;  thin 
edges  of  black  crystals  with  a  ruby  translucence,  a  little  like  rutile.  Trans- 
lucent to  opaque. 

Comp.,  Pyr.,  etc. — In  the  matrass  decrepitates  slightly,  but  does  not  appear  to  contain  water. 
B.B.  in  the  platinum  forceps  glow8,  fuses  with  difficulty  on  the  edges,  and  becomes  paler.  In  borax 
dissolves  to  a  bead,  which  is  yellow,  from  iron,  wliile  hot.  and  becomes  colorless  on  cooling.  With 
Bait  of  phosphorus  gives  in  the  outer  tiame  a  bead,  yellow  while  hot  and  colorless  on  cooling.  In 
the  inner  flame  the  bead  assumes  a  delicate  violet  color  (due  to  titanic  acid?).  Brush. 

Obs. — Occurs  imbedded  in  danburito  and  orthoclase,  and  only  in  very  minute  crystals,  at  Dan- 
bury,  Ct 

Shepard  made  the  crystallization  erroneously  tetragonal.  There  are  also  other  discrepancies  in 
his  description,  which  might  lead  to  the  supposition  that  the  mineral  here  described  is  a  dififarent 
mineral  from  Shepard's ;  but  the  evidence  to  the  contrary  is  complete. 

837.  PYRRHITB.     O.  Rose,  Pogg.,  xlviiL  662,  1840. 

Isometric  ;  in  octahedrons.     Cleavage  not  observed. 

H.=6.     Lustre  vitreous.     Color  orange-yellow.     Subtranslucent. 

"Pyr*^  etc. — B.B.  infusible,  but  blackens,  and  colors  the  flame  deep  yellow.  In  fragments  diffi- 
cultly soluble  in  salt  of  phosphorus,  but  in  fine  powder  it  is  readily  taken  up  by  this  salt,  as  well 
as  by  borax,  forming  a  clear  glass  when  cold  if  only  a  small  portion  is  used,  while  if  saturated  it 
is  yellowish-green,  becoming  somewhat  more  intense  in  RF.  Fused  with  soda  on  charcoal,  it 
spreads  out  and  is  absorbed  by  the  coal,  giving  a  slight  white  coating,  somewhat  resembling  oxyd 
of  zinc ;  it  yields  no  metallic  spangles  when  the  surface  of  the  coal  is  removed  and  rubbed  in  the 
mortar.     Insoluble  in  muriatic  acid  (G.  Rose). 

Obs. — Pyrrhite  was  found  by  von  Perovski  of  St.  Petersburg  at  Alabaschka,  near  Mursinsk  in 
the  Ural,  where  it  occurs  in  drusy  feldspar  cavities,  containing  also  Itpidolite,  albite,  and  topaz. 
The  largest  crystal  was  but  three  Unes  long. 

Named  from  vv^'6;^  yellowish-red  or  fire-Wee, 

With  this  species  J.  E.  Teschemacher  identifies  small  orange-red,  monometric  octahedrons, 
fouud  with  albite  at  the  Azores  (J.  Nat  H.  Bost.,  iv.  499,  1844;  Proa  id.,  il  108,  1846).  along 
with  tetragonal  octahedrons  of  azorite  (p.  701).  The  crystals  are  a  hailf  to  two  lines  long,  and 
those  of  minute  size  are  transparent. 

According  to  chemical  and  blowpipe  trials  by  A.  A.  Hayes  (Am.  J.  Sci.,  II.  ix.  423)  on  speci- 
mens furnished  him  by  Mr.  Teschemacher,  these  crystals  consist  of  columbate  of  zirconia,  colored 
apparently  by  oxyds  of  iron,  uranium,  and  manganese. 

B.B.  in  the  forceps,  on  the  first  impulse  of  the  heat,  becomes  darker,  and  the  fine  orange  color 
returns  on  cooling,  even  if  the  heat  has  been  high ;  at  the  melting  point  of  cast  iron,  in  the 
reduction  flame,  the  flame  becomes  permanently  darker  and  brown.  With  borax  (B  parts  to  1  of 
assay)  it  dissolves,  and  aflfords  a  clear  colorless  glass,  which  becomes  instantly  opaline  or 
opaque  on  flaming ;  transferred  to  the  oxydating  flame  becomes  opaque.  With  salt  of  phos- 
phorus (in  the  same  proportion)  in  the  inner  flame  gives  a  dear  glass,  and  when  reduced  the 
glass  is  green;  but  in  the  outer  becomes  yellow.  With  a  little  more  of  assay  the  glass 
remains  clear.  With  soda  (12  parls  to  1  of  assay)  dissolves;  some  clear  portions  are  seen  in 
the  globule  while  hot,  but  on  cooling  opacity  precedes  the  crystallization  of  the  globule ;  finally 
a  gray-brown  slag  remains,  which,  cooled  from  the  outer  flame,  has  a  green  color,  indicating 
oxyd  of  manganese.  Decomposed  by  much  soda,  and  the  resulting  mass,  heated  with  nitric  acid, 
gives  a  heavy,  white,  insoluble  powder,  which  with  boiling  water  takes  a  white  fiocculent  form ; 
the  powder  exhibited  all  the  characters  of  columbic  acid  (?).  The  acid  solution,  when  mixed  with 
carbonate  of  ammonia,  remains  clear;  heated,  some  oxyd  of  iron  falls,  and  the  fluid  is  light 
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yellow ;  with  oxalic  acid,  a  white  earth  separates,  which,  heated  with  sulphuric  add  to  destroy 
the  oxalic  acid,  dissolves,  and  the  fluid  forms  with  potash,  before  complete  neutralization,  a 
white  double  salt,  which  has  the  characters  of  that  from  zirconia,  but  may  also  contain  oxyd 
of  cerium.  The  oxalate,  when  first  formed,  did  not  afford,  when  heated,  the  dnnamon-bro\^'^ 
color  characteristic  of  deutoxyd  of  cerium.  The  extremely  small  amount  of  the  mineral  unt^er 
examination  forbids  the  expression  of  certainty  respecting  the  base.  Although  inclining  to  the 
opinion  of  the  existence  of  cerium  in  the  mineral,  from  the  red  color  of  the  crystals,  Mr.  Hayes 
observes  that  he  obtained  no  positive  proof  on  this  point 

834.  ALURGITE.     Alurgit  Breith.,  B.  H.  Ztg.,  xxiv.  336. 

Massive,  consisting  of  scales,  rarely  having  an  hexagonal  outline.  Cleavage  :  basal  eminent^ 
as  in  mica. 

H.=2-25— 3.  G.=2-984— 3.  Lustre  pearly  to  vitreous.  CJolor  purple  to  cochineal-red;  ir 
thinnest  plates  rose-red;  streak  rose-red.    Transparent  to  translucent.    Optically  nniaxiaL 

Ciontains  much  manganese. 

Occurs  with  manganese  ores  at  St  Marcel  in  Piedmont 

Kamed  from  d)<o9py6if  purple. 
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CATALOGUE   OF   AMERICAN    LOCALITIES    OF 

MINERALS. 


The  follo\niig  catalogue  may  aid  tho  miDeralogical  tourist  in  selecting  his  routes  and  arranging 
the  plan  of  his  journeys.  Only  important  localities,  afibrding  cabinet  specimens,  are  in  general 
included ;  and  the  names  o/Viose  minerals  which  are  obUiinable  in  good  specimens  are  distinguished 
by  italics.  When  a  name  is  not  italicized  the  mineral  occurs  only  sparingly  or  of  poor  quality. 
When  tho  specimens  to  be  procured  are  remarkably  good,  an  exclamation  mark  (I)  is  added,  or  two 
of  these  marks  (I  I)  when  the  specimens  are  quite  unique.  The  more  exact  position  of  localities 
may  in  most  instances  be  ascertained  by  reference  to  the  descriptions  of  the  species  in  the  pre- 
ceding part  of  the  Treatise. 

For  tho  facts  included  the  country  is  especially  indebted  to  the  various  Geological  Reports  of 
the  several  States,  the  American  Journal  of  Science,  and  the  Jouraals  or  Transactions  of  the  dif- 
ferent Scientific  Societies  or  Academies.  The  author  is  under  special  obligationfi,  in  the  prepara- 
tion of  tho  Catalogue  for  this  edition  of  the  Mineralogy,  to  W.  W.  Jepferis,  Esq.,  of  Westchester, 
Pa.,  Prof.  C.  U.  Shepard,  Prof.  A.  E.  Verrill,  Dr.  J.  S.  Newberry,  Prof.  Wm.  P.  Blakb,  Prof. 
AViL  H.  Brewer,  Dr.  F.  A.  Gexth,  Prof.  B.  Silluian,  Prof.  0.  C.  Marsh,  Prof.  A.  Winchell,  Dr. 
George  Smith,  of  Upper  Darby,  Pa.,  Dr.  T.  R  Rand,  of  Philadelphia. 

MATNK 

Albany. — Beryl!  green  and  blac^  tourmaline^  feldspar^  rose  quartz,  rutfle. 

Aroostook.— Red  hematite. 

Bath. — Idocrase,  garnet,  magnetite,  graphite. 

Bethel. — Cinnamon  garnet,  calcite,  sphene,  beryl,  pyroxene,  hornblende,  epidote,  graphite,  talc^ 
pyrite,  mispickel,  magnetite,  wad. 

Bingham. — Massive  pyrite.  galenite,  blende,  andalusite. 

Blue  Hill  Bay. — Arsenical  iron,  molybdenite!  galenite,  apatite!  fluorite!  black  tourmaline  (Long 
Oove),  black  oiyd  of  manganese  (Osgood's  farm),  rhodonite,  bog  manganese,  wolframite. 

BowDOiN. — Bose  Quartz, 

Bowdoinham.— JStry/,  molybdenite. 

Brunswick. —  Green  mica,  garnet!  black  tourmaline!  molybdenite,  epidote,  calcite,  muscovite, 
feldspar,  beryl 

BucKnELD. — Garnet  (estates  of  Waterman  and  Lowe),  iron  ore,  muscovite!  magnetite. 

Camdagb  Farm. — (Near  the  tide  mills),  molybdenite,  wolframite. 

Camden. — Macle,  galenite,  epidote,  black  tourmaline,  pyrite,  talc,  magnetite. 

Carmel  (Penobscot  Co.). — Stibnite,  pyrite,  made. 

CORINNA. — Pyrite,  arsenical  pyrites. 

Deer  Isle. — Serpentine,  verd-antique,  asbcstus,  diallage,  magnetite. 

Dexter. — Galenite,  pyrite,  blende,  chalcopyrite,  green  talc 

DiXFiELD. — Native  copperas,  graphite. 

Farminqton. — (Norton's  ledge),  pyrite,  graphite,  bog  ore,  garnet,  stanrolite. 

Frekpoet. — Rose  quartz,  garnet,  feldspar,  scapolite,  graphite,  muscovite, 

Fuyeburg.—  Garnet,  beryl 

Georgetown — (Parker's  island),  b&ryl!  black  tourmaline. 

Gf.eenwood. — Graphite,  black  manganese,  beryl!  mispickel,  cassiterite,  mica,  rose  quartz,  garnet, 
eonmdum,  albite,  zircon,  molybdenite,  magnetite,  copperan. 

Hebron. —  Cassiterite,  mispickel,  idocrase,  lepidolite,  amblygonite,  ntbeUite!  indicolite,  ^een  tour* 
maline,  mica,  beryl,  apatite,  albite,  childrenite,  cookeite. 

Jewell's  Island.— Pyrite. 

Kataudin  Iron  Works  — Bog  iron  ore,  pyrite,  magnetite,  quartz. 

Letter  E,  Oxford  Co. — StauroUte,  macle,  copperas. 

Linnj:u8. — Hematite,  hmonite,  pyrite,  bog-iron  ore. 

Litchfield  — Sodmlite,  cancriniie,  ekeolite,  zircon,  BpodumenGi  muecoYite,  pyrrhotite. 
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PiBtoKBTiELD. — BotTOKl  ytiioiB  gonttt,  porgtuHe,  aMttim,  ta^iMe,  gsleniti 

Traas.—  OryiiaSixtdpvrat. 

PmnBCBO. —  YeBim  fanet !  mangatuma  garnet,  idoaxat,  forgamtc,  *a:mile,  Im 
Ble,  ui  ore  of  cerium  T 

PoLASD. — Idocnse,  nnokj  qoirtz,  dnnamon  garorL 

Po3T1>BD. — Prdnuit,  aninolite,  garnet,  epidole,  uoelfaj-st,  aldte. 

FOWXAL.— Aoct  loarmaiint,  JtlttufOT,  HapoUte,  pjrite,  adiiioUte,  apctite,  I09e  i 

Batuosi). — Mayattile.  ttapciiU,  pyrozene,  iqndolilt,  trenuilUe,  hombleEule,  epi 
fellow  garnet,  pfTite,  idocrase. 

BoCSLASD. — Hematite,  tremolile,  qaarlx,  wad,  talc 

RmroBD. —  Yeliuvi  garael,  idoenue,  pipviau,  apatite,  scipolile,  grsphite. 

'RvrLAsa. — A  llan  i  'e. 

SlXCT  RiVEB-— Auriferous  sand. 

SASroBP,  Torii  Co — Idacrate!  albite,  calcite,  mo^bdenite,  epklote,  black  tour 

gEAB8M0XT.— ^mJo/iM'lc,  tounaaliae. 

South  Kebwick.— llncle. 

9TSEAKED  MousTACs. — Beryl!  blofk  bmrmaline,  miea,  gameL 

TuoXASToy.  — C'o^ilf,  (reiiio't'e,  AoD.Unide,  epbenc,  arsenical  iroD  (Owl's  heait),  1 
(Dodge's  mounlalD  i,  IhomioniU,  laic  blende,  pjTite,  galeuite. 

ToFSiiAU. —  QanrO,  galenite,  blende,  tungsUte?  beifl,  apatite,  moljbdenite. 

Cnios.— Magnetite,  b<^-iroii  ore. 

Waleb. — Aimile  id  boulder,  aiuin,  copperas. 

W  /,  TBBriLLE. — tVysto/iarf  pyrite. 

WdDBAH  (near  tlie  bridge)  — SUetrottle,  gpodament,  garatt,  beiyl,  amethjst, 

WiSTHBOP. — Staamiile,  pjrite,  hornblende,  garnet,  copperas. 
'Woodstock. — Oraphile,  apecular  iron,  piebnite,  cpidote.  caldle. 
Yobs.— Beryl,  Tirianite,  <ayd  of  m 
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ACWOBTH. — Beryl  f  I  mica !  tourmaline,  /ddipar,  albile,  txm  quarh,  cabaiMbl 
Al^IBAD. — Mieal  I  atbjie.  black  Umrnudine. 
AksebSt. — Idocrasil  yellow  garnet,  pargaaite,  calc  spar. 

Baktlbtt. — Uagnetile,  epteuiar  iron,  broim  iroD  ore  in  Urge  Teina  near  Jad 
fkce  mouDtain  "),  giulra  cryelals,  tnv^  quart. 
Bath. — (ialenile,  chalcap;Tite. 
Sbllows  Sujb. — Cf  anita 
Bbntok. — Quarti  erytlala. 
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Grafton. — Mica!  (extensively  quarried  at  Glass  Hill,  2  m.  S.  of  Orange  Summit),  a^Uel  blu€^ 
greeu,  and  yellow  beryls!  (1  m.  S.  of  0.  Summit),  tourmaiine^  garnets. 

Grantham. — Gray  stauroliU! 

Hanovee. — Garnet^  a  boulder  of  quartz  containing  rutile!  black  tourmaline^  quartz. 

Haverhill. —  Garnet!  arsenical  pyrites^  native  arsenic^  galenite,  blende,  iron  and  copper  pyritea, 
magnetic  and  white  iron  pyrites. 

lIiLLSBORo'  ( Campbell's  mountain). — Graphite. 

Hillsdale. — Rhodonite^  black  oxyd  of  manganese, 

Jackson. — Drusy  quartz,  tin  ore,  arsenopyrite,  native  arsenic,  fluorite,  apatite,  magnetite^  molyb 
dentte.  wolfram,  chalcopyrite,  arsenate  of  iron. 

Jafprey  (Monadnock  Mt.). —  Cyanite, 

Keene. — Graphite^  soapstont,  milky  quartz. 

Landaff. — Molybdenite^  lead  and  iron  ores. 

Lebanon. — Bog-iron  ore, 

Lisbon. — Staurditt,  black  and  red  garnets^  granular  magTieiitej  hornblende^  epidott,  zoisite,  speculaf 
iron. 

LYina — Cyanite  (N.W.  part),  black  tourmaline^  rutile,  pyrite,  chalcopyrite  (B.  of  E.  village), 
8t'Q)nite, 

Merrimack. — RuVle  !  (in  gneiss  nodules  in  granite  vein). 

MouLTONBOROUGH  (Red  Hillj. — Hornblende,  bog  ore,  pyrite,  tourmaline. 

Newport. — Molybdenite. 

Orange. ~5/mc  beryls!  Orange  Summit,  chrysoberyl,  mica  (W.  side  of  mountain). 

Obford. — Broicn  tourmaline  (now  obtained  with  difficulty),  steaMte^  rutile^  cyanite,  brown  iron 
ore,  native  copper,  malachite,  galenite. 

Pelham. — JSteatite. 

PiERMONT. — Micaceous  iron,  barite,  green,  white,  and  brown  mica,  apatite. 

Plymouth.— Colurabite,  beryl. 

Richmond. — lolite  !  rutile,  steatite,  pyrite. 

Rye. — Made. 

Saddleback  Mt. — Black  tourmaline,  garnet,  spinel 

gHELBURNE. — Galenite,  black  blende^  chalcopyrite^  pyrUe,  manganese. 

Springfield. — Beryls  (very  largo,  eight  inches  diameter),  mangcmesian  garnets  t  in  mica  slate, 
albiie,  mica. 

Sullivan. — Tourmalines  (black),  in  quartz,  beryl? 

Surrey. — Amethyst,  calcito. 

SwANZSY  (near  Keeno). — Magnetic  iron  (in  masses  in  granite). 

Tamworth  (near  White  Pond). — Galenite. 

Unity  (estate  of  James  Neai). — Copper  and  iron  pyrites^  chtorophylUte^  green  fntoo,  radiaJted 
aciinolite^  garnet,  titaniferous  iron  ore,  magnetite. 

Walpole  (near  Bellows  Falls). — Made. 

Warren. — Chalcopyrite,  bleiide,  epidote,  quartz,  pyrite,  tremoUie,  galenite,  rutile^  talCj  molybde- 
nite, cinnarrwn  stone!  pyroxene. 

Westmoreland  (south  part). — Molybdenite!  apatite!  blue  feldspar,  bog  manganese  (north  vil- 
lage), quartz,  fluorite,  chalcopyrite,  oxyd  of  molybdenum  and  uranium. 

White  Mts.  (notch  behind  "  old  Crawford's  house  "). — Green  octahedral  fluor,  quarts  crystals, 
black  tourmaline,  chiastolit& 

Welmot.— J^erj/^ 

Winchester. — Pyrolusite,  rhodochrosite,  psilomelane,  magnetite,  granular  quarts 


YBBMONT. 


Addison. — Iron  sand,  pyrite. 
Alburoh. — Quartz  crystals  on  calcite,  pyrite. 
Athens. — Steatite,  rhomb  spar,  actinolite,  garnet 
Baltimore. — Serpentine,  pyrites  ! 
Barnet. — Graphite. 
Belvidere. — i^teatite,  chlorite. 

Bennington. — Pyrolusite,  brown  iron  ore,  pipe  day,  yellow  ochre. 
Berkshire. — Epidote,  hematite,  magnetite. 

Bethel — Actinolite!  talc,  chlorite,  octahedral  iron,  rutUe,  brown  spar  in  sieaitUe, 
Brandon.— Braunite,  pyrolusite,  psilomelane,  limonite,  lignite,  white  day,  atatuary  nutfblt; 
fossil  fruits  in  the  lignite,  gpraphite,  chalcopyrite. 
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Bhattleboeodgh.— Black  tourmaline  in  quartz,  mica,  Eoiaite,  rutile,  actinolite,  scapohle.  s}oau 
mene,  roofing  slate. 

Hridoewater. — Tb/c,  doUymitt,  magneiiiey  steatite,  chlorite,  gold,  native  copper,  blende,  galenite, 
blue  spinel,  chalcopyrite. 

Brisix)l. — Rviile^  brown  hematite,  manganese  ores,  magnetite. 

Brookfield. — Mlspickel,  pyrite. 

Cabot. — Grarnet,  staurolite,  hornblende,  alhiie. 

Castleton. — Roofing  slcUe,  jasper,  .manganese  ores,  chlorite. 

Caveni)ish. — Garnet,  serpentine,  talc,  steatite^  tourmaline^  at^Mus,  tremolUe, 

Chester. — Ashestus^  feldspar,  chlorite,  qtiartz. 

Chittenden. — Psiloraelaue,  pyrolusite,  brown  iron  ore,  spectdar  and  magnetic  ^wi,  galenite^ 
lolite. 

Colchester. — Brown  iron  ore,  iron  sand,  jasper,  alum. 

Corinth. —  Copper  pyrites  (has  beeu  mined),  pyrrhotite,  pyrite,  rutile,  quartz^ 

Coventry. — Rhodonite. 

Craftsbdrt. — Mica  in  concentric  balls,  caldte,  rutile. 

Derby. — Mica  (adamsite). 

Ddmiierston. — Rutile,  roofing  slate. 

Fairhaven  — Roofing  slate,  pyrite. 

Fletcher. — Pyrite,  octahedral  iron,  acicular  tourmaline. 

Grafton. — The  steatite  quarry^eferred  to  Grafton  is  properly  in  Athens ;  guartg^  actiiiolitau 

Guilford. — Scapohte,  rutile,  roofing  slate. 

Hartford. — Calcite,  pyrite  !  cynmte  in  mica  slate,  quartz,  tourmaline. 

Irasburoh. — Rhodonite,  psiloinetane. 

Jay. — Chromic  iron,  serpentine,  amianthus,  dolomite. 

Lowell. — Picrosmine,  amianthus,  serpentine,  cerolite,  talc,  dilorite. 

Marlboro'. — RJiamb  spar,  steatite,  garnet,  magnetite^  clilorite. 

Mendon.— Octahedral  iron  ore. 

Middlebury. — Zircon. 

MiDDLBSEi. —Rutile  I  (exhausted). 

Monkton. — Pyrolusite,  brown  iron  ore,  pipe  clay,  feldspar. 

Moretown.— Stwo/ti/  quartz!  steatite,  talc,  wad,  rutile,  serpentine. 

Morristown. — Galenite. 

Mount  Holly. — Asbesttis,  chlorite. 

New  Fane. — Glassy  and  asbestiform  actinolite,  steatite,  green  quartz  (called  chiysoprue  at  th« 
locality),  chalcedony,  drusy  quartz,  garnet,  chromic  and  titanic  iron,  rhomb  upar,  serpentine^  rutile. 

Norwich. — Actinolite,  feldspar,  brown  spar  in  talc,  cyanite,  zoisite,  chalcopyrite,  pjrite.   * 

Pittsfokd. — Brmon  iron  ore,  manganese  ores. 

Plymouih. — J^pathic  iron,   magnetic  and  specular  iron,  both  in  octahedral   crystals,  gM 
galenite. 

Plympton. — Massive  hornblende. 

Putney. — Fluorite,  brown  iron  ore,  rutile,  and  zoisite,  in  boulders,  staurolite. 

Reading. — Glassy  actinolite  in  talc. 

Readsboro'. —  Gkissy  actinolite,  steatite,  hematite. 

RiPTON. — Brown  iron  ore,  augite  in  boulders,  octahedral  pyrite. 

Rochester. — Rutile,  specular  iron  cryst,  magnetite  in  chlorite  slate. 

Rockingham  (Bellows  Falls). — Cyanite,  indicolite,  feldspar,  tourmaline,  fluorite,  caldte,  prehnitt^ 
staurolite. 

Roxbury. — Dolomite,  talc,  serpentine,  asbestus,  quartz. 

Rutland. — Magnesite,  white  marble,  hematite,  serpentine,  pipe  day. 

Salisbury. — Brown  iron  ore. 

Sharon.— ^t«ir/2  crystals,  cyanite. 

Shoreham. — Pyrite,  black  marble,  calcite. 

Shrewsbury. — Magnetite  and  chalcopyrite. 

Starksboro'. — Brown  iron  ore. 

Stirling. — Chalcopyrite,  talc,  serpentine. 

Stockbridge. — Mispickel,  magnetic  iron  ore. 

Strafford. — Magnetite  and  chalcopyrite  (has  been  workedX  native  copper,  hornblende,  cop- 
peras. 

Thetford. — Blende,  galenite,  cyanite;  chrysolite  in  basalt,  pyrrhotite,  feldspar,  roofing  ^aie, 
steatite,  garnet 

TowNSHEND  — Actinolite,  black  mica,  talc,  steatite,  feldspar. 

Troy. — Afagnefite,  talo,  serpentine,  picrosmine,  amianthus,  steatite,  one  mile  southeast  of  vQlage 
of  South  Troy,  on  the  farm  of  Mr.  Pierce,  east  side  of  Missisco,  chromic  trtm,  zaratite. 

Vershirb. — Pyrite,  chalcopyrite,  tourmaline,  mispickel,  quartz. 
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Wardsboro'. — Zoisite^  tourmaline,  iremolite^  hematite. 

Warren. — Actinolite,  magnetite,  wad,  serpentine. 

Waterburt. — Miapickel,  chalcopTrite,  rutile^  quartz^  serpentine. 

VVaterville. — Steatite,  actinolit(»,  tala 

Weathebsfield. — Sttaltte^  specular  iron,  pyrite^  tremolite. 

Wells'  River — Graphite. 

Westfield. — Steatite,  chromic  iron,  serpentine. 

WESfMiKSTER.— Zoisite  in  boulders. 

WixDHAM. — Glassy  aciinoWt,  steatite,  garnet^  serpentine. 

Woodbury. — Massive  pyrite. 

Woodstock. — Quartz  crystals,  garnet,  zoisite. 


MASSACHUSETTS. 

Alford. — Galenite,  pyrite. 

Athol. — Allanitey  fibrolite,  (?)  epidott!  babingtonite? 

Auburn. — Masonite. 

Bahre. — Jiutile  1 7nica,  pyrite,  beryl,  feldapar^  go/meL 

Great  Barrinoton.— 7Ve?wo/t/c 

Bedford. —  Garnet. 

Belohertown.— Allanite. 

Bernardston. — Magnetite. 

Beverly.— Columbite,  green  feldspar,  cassiterite.        * 

Blanpord. — SvrpenUner  atU/iophylliie,  actinolite  I  chromiie,  cyanite,  rose  quartz  in  boulders. 

Bolton. — ScapoUte!  petaJUe,  sphene,  pyroxene^  nuttalite,  diopside,  holtonite^  apatite,  magnesitei 
rhomb  spar,  allauUe,  yilrocerile  f  cerium  ochre  ?  (on  the  scapolite),  spinel 

Boxborough. — Scapolite,  spinel,  garnet,  augite,  actinolite,  apatite. 

Briohtok. — Asbestus. 

Brimfield  (road  leading  to  Warren). — JolUe,  adularia,  molybdenite,  mica,  garnet 

Carlisle. — Tourmaline,  garnet!  scapolite,  actinolite. 

Charlbstown. — PrehnUe,  laununUite,  stilbite,  chabazite,  quartz  crystals,  melanolite. 

Chelmsford. — Scapolite  (chelmsfordite),  chondrodile,  blue  spinel,  amiianthus!  rose  quartz. 

Chester. — Hornblende,  scapolite,  zoisite,  spodumene,  indicolite,  apatite,  magnetite,  chromite, 
stilbito,  heulaadite,  analclte  and  chabazite:  at  the  Emery  Mine,  Chester  Factories. — Corundum, 
viargarite,  diaspore,  epidote,  corundophilite,  chloritoid,  tourmaline,  menaccanUe!  rutile,  biotite, 
indianite?  audesite?  cyanite. 

Chesterfield.— J^/tie,  green,  and  red  tourmaline,  cleavelandite  (albite),  lOhia  mica,  smoky  quartz, 
microlife,  spodumene,  cyanite,  apatite,  rose  beryl,  garnet,  quartz  crystals,  siaurolite,  cassiterite,  colum- 
bite, zoisite,  uranite,  brookite  (eumauite),  scheelite,  anthophyllite,  bornite. 

Conway. — Pyrolusite,  fluorite,  zoisite,  rutile!  !  native  alum,  galenite. 

CuuMiNOTON. — Rhodonite!  cummingtonite  (homblendeX  marcasite,  garnet, 

Dedqam. — Asbestus,  galenite. 

Deebfield  — Chabazite,  heulandite,  stilbite,  amethyst,  camelian,  chalcedony,  agate, 

FiTCHBURO  (Pearl  Hill). — Beryl,  staurolite!  garnets,  molybdenite. 

FoxBOROUOH. — Pyrite,  anthracite, 

Fr.vnklin. — Amethyst. 

QosuEN — Mica,  albite,  spodumene!  bltte  and  green  tourmaline,  beryl^  zoisite,  smoky  quartz,  oolum- 
bite,  tin  ore,  galeuito,  beryl  (goshenite),  pihlite  (cymatolite). 

Greenfield  (in  sandstone  quarry,  half  mile  east  of  village). — Allophane,  white  and  gfreeniflh. 

Hatfield. — Barite,  yellow  quartz  crystals,  galenite,  blende,  chalcopyjite. 

Hawley. — Micaceous  iron,  massive  pyrite,  magnetite,  zoisite. 

Heath. — Pyrite,  zoisite. 

Hinsdale. — Brown  iron  ore,  apatite,  zoisite. 

Hubbardston. — Massive  pyrite. 

Lancaster. — Cyanite,  chiastolite!  apatite,  staurolite,  pinite,  andalusite. 

Lee. — Tranolite!  spJiene!  (east  part). 

Lenox. — Brown  hematite,  gibbsite  (?). 

LcyERETT. — Barite.  galenite,  blende,  chalcopyrite. 

Leyden. — Zoisite,  rutile. 

Littleton. — Spinel,  scapolite,  apatite. 

Lynnfield. — Magnesite  on  serpentine.     ^ 

Martha's  Vineyard. — Brown  iron  ore,  amber,  selenite,  radiated  pyrite. 

Mendon. — Mica!  chlorite 
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MiDDLEFiELD. — Glossy  ocHnoUte^  rhomb  apar^  steatite,  serpeniine,  fddapar^  dnuy  qoarti^  tpaUte^ 

zoisite,  nacrite,  chalcedony,  UHcl  dewejlite. 

MiLBURT. —  VennictUiie. 

Montagus^ — Specular  iron. 

Newbuby. — Strpeniine^  chrysotile,  epidoie^  massive  ffomet,  siderite. 

Newburyport. — Serpentine,  nemalite,  uranite. 

New  JBRAiNTREE.~^/acA  tourmaline. 

Norwich. — Apatite/  black  tourmaline,  beryl,  spodumenef  iriphyline  (altered),  blende,  qnarCi 
crystals,  cassiterite. 

NoRTHFiELD. —  Columbite,  fibrolite,  cyanite. 

Palmer  (Three  Rivers). — Feldspar,  prelinite,  calc  spar. 

Pelham. — Aabtstu^,  serpentine,  quartz  crystals,  beryl,  molybdenite,  green  homskmef  epidote^  am^ 
thyst. 

PLAiNnELD. — Cummingtonite,  pyrolusite,  rhodonite, 

Richmond. — Bromn  iron  ore,  gihbsite  !  allopJiane. 

RoCKPORT. — JDanalite,  cryophyllite,  annite,  cyrtolite  (altered  zircon),  green  aud  whiie  orOwdase^ 

RowE — Kpidote,  talc. 

South  Rotalston. — Beryl/  /  (now  obtained  with  great  difficulty),  Tnieal  I  fddapart  allamtei 
Four  miles  beyond  old  loa.  on  farm  of  Solomon  Hey  wood,  mica!  beryl!  fetdapar!  menftOCAiuta. 

RussEL. — Schiller  spar  (diallage  ?),  mica,  serpentine,  beryl,  galenite,  cbalcopyrite. 

Salem. — In  a  boulder,  cancriuite,  sodalite,  elsolite.  ^ 

Saugus. — Porphyry,  jasper. 

Sheffield. — Asbestos,  pyrite,  native  alum,  pyrolusite. 

Shelburne. — Rutile. 

Shutesburt  (east  of  Locke's  Pond). — Molybdenite. 

Southampton. — Galenite,  cerussite,  anglesite,  vnUfenite,  flaorite,  barite,  copper  and  iroii  pyrite^ 
blende,  corueous  lead,  pyromorphite,  stolzite,  chrysocolla. 

Sterung. — Spodumene,  cMastolite,  spathic  iron,  mispickd,  blende^  galenite^  chakx^Djiita^  VP^ 

Stoneham. — Nephrite. 

Sturbridoe. — Graphite,  garnet,  apatite,  bog  ore. 

SwAMPSCOT. — Orthite,  feldspar. 

Taunton  (one  mile  south). — Paracolumbite  (titanic  iron). 

Turner's  Falls  (Conn.  River). — Chalcopyrite,  prehnite,  chlorite,  chlorophceite,  spathlo  irao,  inaW 
ohite,  magnetic  iron  sand,  anthracite. 

Tyringuam. — Pyroxene,  scapolite. 

Uxbridge. — Galenite. 

Warwick. — Massive  garnet,  radiated  black  tourmaline,  magnetite,  beryl,  epidote. 

Washington. — Graphite.  ^ 

Westfield. — SchiUer  spar  (diallage),  serpentine,  steatite,  cyanito,  scapolite,  actinolitei 

Westpord. — Andalusite  ! 

West  Hampton. — Galenite,  argenHne,  pseudomorphous  quartz. 

West  Springfield. — Prehnite,  ankerite,  satin  spar,  celestite,  bituminous  ooaL 

West  Stockbridge. — Hematite,  fibrous  pyrolusite,  spathic  iron, 

Whately. — Native  copper,  galenite. 

V^iLUAHShJjRQ.T-Zoisite,  pseudomorphous  quartz,  apatite,  rose  and  smoky  qnartz,  galenite^  pjnv 
lusite,  chalcopyrite. 

Williamstown. —  Oryst  quartz, 

Windsor. — Zoisite,  actinolite,  rutile! 

Worcester. — Mispickd,  idocrase,  pyroxene,  garnet,  amianthus,  bncholzite^  spathic  iron,  gal^' 
nite. 

Worthington. — Cyanite, 

ZOAR. — Bitter  spar,  taic 

RHODE  ISLAND. 

Bristol. — Amethyst, 
Cranston. — Actinolite  in  tala 

Cumberland. — Manganese,  epidote,  actinolite,  garnet,  titaniferons  iron,  magnetite,  red  lieniitil% 
chalcopyrite. 
Foster. — Cyanite,  • 

Gloucester. — Magnetite  in  chlorite  slate. 
Johnson. — Talc,  brown  spar. 
Natio. — See  Warwick.  ' 

Newport. — Serpentine. 
Portsmouth.— ^n/Arocife,  graphite,  asbestos,  pyrite. 
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Smtto  FIELD. — Vohmiie,  calcUe^  hitter  spar^  nacrite^  aerpentine  (bowenite),  tremolite,  asbestiis, 
quartz,  magnetic  iron  in  chlorite  slate,  talc  I  anatase. 
Wabwick  (Natic  village). — Masonite^  garnet,  graphite. 
W  ESTERL  Y. — Ilmenite. 


CONNECnOUT. 

Berlin. — Barite,  datolite,  blende,  quartz  crystals. 

Bolton.— Staurolite,  chalcopyrite. 

Bradletvillb  (Litchfield). — Laumontite. 

Bristol. — Chulcocitel  cJicUcopyritej  barite,  bomite^  talc^  dUophane^  pyromorphlto,  ccUcUa,  mala* 
chite,  galenite,  quartz. 

Brookfield. — Galenite,  calamine,  blende^  Bpodumene,  pyrrhotite. 

Canaan. — Tremolite  and  white  augitet  in  dolomite,  canaanite  (massiye  pyroxene). 

Chatham. — Mispickel,  sraaltite,  cLloanthite  (chathamite),  scorodite,  nicoolite,  heryly  erythrite. 

Chesiiihe. — Barite^  ckalcocite,  bomUe  cryst.^  malachite^  kaolin,  natrolite,  prehnite,  chabazite^ 
datolite. 

Chester. — SillimaniUI  zircon,  epidote. 

Cornwall. —  Graph/ te^  pyroocene,  actinolite^  sphene^  scapolite. 

Danbury. — Danbuiitt,  oUgoclase,  TnoonstonCj  brown  tourmaline,  oithodase,  pyroxene,  pan^ 
thorite. 

Farmington.— Prc^Tii/c,  chdbazite^  agate,  native  copper. 

(tranby. — Green  malachite. 

Greenwich. — Black  tourmaline. 

H.iDDAM. —  Chrysoberyll  beryl/  epidote/  iottrmaline  I  feldspar^  garnet/  iolite/  oUgoclase^  c?Uo» 
rophyllite!  automolite,  ruagnetUe,  adtUaria^  apatite,  co/tt772&t7e  /  zircon  (calyptolite),  mt'co,  pyrite, 
marcasiie,  molybdenite,  allanite,  bismuth,  bismuth  ochre,  bismutite. 

JIadlymr.— Chabazite  and  stilbito  in  gneiss,  with  epidote  and  garnet. 

Hartford. — Datolite  (Rocky  Hill  quarry). 

Kent. — Brown  iron  ore,  pyrolusite,  ochrey  iron  ore. 

LrrcHFiELi). — Cyaniie  with  corundum,  apatite,  and andalusite,  meTuiccantte (washing^nite),  chal- 
copyrite, diaspjre,  niccoliferous  pyrrhotite,  margarodite. 

Lyme. — Garnet,  sunstone. 

Meridkn. — Datolite. 

MiDDLEnELD  Falls. — Datolitc,  chlorite,  etc.,  in  amygdaloid. 

Middletown. — Mica,  lepidolite  with  green  and  red  tourmaline,  albite,  feldspar,  oolumbite/  preh' 
nite,  garnet  (sometimes  octahedral),  beryl,  topaz,  uranite,  apatite,  pitchblende;  at  lead  mine, 
galenite,  chalcopyrite.  blende,  quartz,  calcite,  fluorite,  pyrite,  sometimes  capillary. 

Milford.— Sahhte,  pyroxene,  a>sbestus,  zoisite,  verd-antique  marble,  pyrite. 

New  Haven. — Serpentine,  asbestus,  chromic  iron,  sahlite,  stilbite,  prehnite. 

Norwich. — SHUmanite,  monazite/  zircon,  iolite,  corundum,  feldspar. 

Oxford,  near  Humphreysvillo. — Cyanite,  chalcopyrite. 

Plymouth. — Galenite,  heutandite,  fluorite,  chlorophylliie  /  garnet 

Roaring  Brook  (Cheshire). — Datolite/  calcite,  prehnite,  eaponite. 

Reading  (near  the  line  of  Danbury). — Pyroxene,  garnet. 

RoxBURY. — Spathiciron,  blende,  pyrite /  I  galenite,  quartz,  chalcopyrite. 

Sausbory. — Brown  iron  ore,  ochrey  iron,  pyrolusite,  triplite,  turgite, 

QxYBROOK.— Molybdenite,  stilbite,  plumbago. 

SiMSBURY.— 6'o/)per  glance,  green  malachite. 

SouTHBURY. — Rose  quartz,  Laumontite,  prehnite,  calc  spar,  heavy  spar. 

Southington. — Heavy  spar,  datolite,  asteriated  quartz  crystals. 

Stafford. — Massive  pyrites,  alum,  copperas. 

Stoningto.v. — Stilbite  and  chabazite  on  gneiss. 

Thatchersville  (near  Bridgeport). — Stilbite  on  gneiss,  babbingtonite? 

Tolland.— Staurolite,  massive  pyrites. 

Trumbull  and  Monroe. — Chkrophane,  topaz,  beryl,  diaspore,  pjnrrhotite,  pyrite,  scheelite,  iooHf* 
ramite  (pseudomorph  of  scheelite),  rutile,  native  bismuth,  tungstio  add,  spathic  iron,  mispickel, 
argentiferous  galenite,  blende,  scapolite,  UmrmaUntf  gamet^  albite,  augite,  graphic  tellurium,  (?)9nar* 
garodite. 

Washington.— rrip/iYe,  menaccanite  /  (washingtonite  of  Shepard),  rhodochroeite,  natrolite^  iimltt- 
lusite  (New  Preston),  cyanite.  . 

Watertown,  near  the  Naugatuck  — ^White  aahlite,  monazite. 

West  Farms. — Asbestus. 
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ALBiNT  CO.— Bethlehem. — Calciie,  Blalaotiw,  BtnUgmite,  calcareous  sinter,  snowy  gyptaim. 

CoEiHAH'e  LaKDInQ. — Oypsiim,  epsoui  salt,  'lunrit  cryaUla  ul  CrfBUl  iliil,  Llireu  milES  soaUi  of 
Albany. 

ijuiLDEiiLAiiii. — Petroleum,  otttliradtc,  auil  eoicite,  ud  tbe  bauke  orttie  Normou'e  Kill,  two  milai 
wutb  uT  Albany. 

Watbuvukt. — Quarli  crystais,  jeliow  dnisy  qunrut 

ALLKGHANY  CO. — Cuba. — CBlcnreoua  tub,  peirulcum,  3^  luilea  irom  the  village. 

CAITAMAUODS  CO.— TaxKDOx.— Petroleum. 

CAYUGA  CO. — AL'BunN. — OelBSlile,  caloiie,  fluor  apar,  epaomiw. 

Cayuoa  Lakk. — ijulpliur. 

LuuLO  IT  V  iLLE. — Kpoumiie. 

Uhiou  iSFituiQa. — Stimite,  gypsum. 

SPsiKGPoar. — At  Thonipwiu'H  ploswr  lieda,  sulphur  I  atlmiU. 

Sesisaia,is. — Nlirogeri  apriuga. 


CHATAUqUB  CO.— Frsiwsia.— Pefrofcii7?i,  carbuTdted  hydrogea. 
Laos  A. — I'ttroleum. 

COLUUlJtA  CO. — Adsterutz. — Eat1h}iTiumgcmae,v\ii),'a^Ve,iiii<iiciaa\,6\  LiviDgaloii  lead  min^ 
Titreoua  silver  t 

CUATHAU.— Qiioru,  pj-rile  Id  cubic  ciyalsla  in  slate  (,llillsdulu). 

L'asaan. — Chiiloiii'ile,  dmlcopyrito. 

Heusos.-Kpiilule,  stlcnilel 

iEW  LtuANUs.— Miru)((.*ii  spriiiga,  graph ile,  aatliraoilei  at  tlie  Anoram  lead  mine,  galenite,  bariW, 
il:  „ilc.  Kulj^.ulc  (rare),  clialijupyriCe,  tulcanjoua  tula ;  utar  tbe  oily  ot  Hudaon,  epHoin  ault,  brown 
epur,  nad. 

DUTUlli->S  CO, —AuBKl A.— Dolomite,  linwnile,  turgite. 
IlECikiiAx. — Velamih. 

DovKR. — Duloaiilu,  tremolite,  garnel  (Foiia  ore  bed),  ataurulite,  Unuxiile, 

1^'lSllKlLL. — Duluiiiite ;  uenr  tockville,  talc,   uabealua,  giaphile,  hornblende,  augile,    aetiitvlile, 
liydroiui  aiiliiupliyllile,  Himiiile. 
Sotmi  Uast. — (JImloudte,  clialcopyrite,  galenile,  blende. 
Fawlim}.— Doiuiiiiie, 

KiiiKEBBUK. — Cnlcitu,  green  feldspar,  epidoto,  courmalitie. 
Ukion  Vale. — At  liio  Clove  miue,  gibbsitc,  iimoaile. 


ESSEX  CO. — Albsasdbia. — Kirby's  grapliite  mine,  graphilt,  p<jrozene,  scapoiile,  Bpliene. 

C'KOWN  1'uft.T.— jljia!i(e(eupjTL-LruitB  of  Kiiimoiii),  brown  tourmalinel  iii  llie  apatite,  clilorite, 
quartz  crjuLals,  piiilt  uud  blue  tjilfiii.-,  pvnte ;  a  sliort  diatnnce  Boutli  of  J.  G.  llamniond'a  house, 
gueixt,  acujiiAile,  ohalcupjrile,  avtntarine Jeld^/ar,  nircon,  magnelie  iron  (I'eru),  epidute,  iuicil 

Keeke.— acapolite. 

Lewis. —  Tabular  spar,  eohphonile,  garnet,  labradorite,  hombkiide,  actinoiilo  ;  ten  miles  soulb  of 
tlie  Tillage  of  Keeneville,  mispiokel. 

Long  FdNH. — Apatite,  garnet,  pyroxene,  idocraae,  coccotile! !   acapolite,  magnetite,  blue  i:nMle. 

MtlSTVttK.— Lutl-iiitortte,  garnet,  magnrtite. 

MulilAH,  at  ^utidlord  Ore  Bvii.—MagneUle,  apatite,  allanile!  lantbanito,  Bctinolitc.  and  feld- 
spar; Ht  fislicr  Ore  lied,  laa-jnetic  iron,  feldspar,  quart:?;  at  Hall  Ore  lied,  or  "  Sew  Ore  lii'd,' 
mwju'Aik,  ziicuiis;  on  Mill  brook,  calcile,  pyroxene,  hortiblende,  albile;  la  tlie  town  of  Uoriaii, 
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Newcomb. — Labradorite.  feldspar,  magnetic  iron,  hyperathene. 

Pout  Henry.  -  Brown  iourmaUne^  mica,  rose  qttartz,  serpentina  green  and  black  pyroxene^  horn 
blende,  cryst,  pyrite,  graphite,  tabular  spar,  pyrrbotine,  adularia;  pfUogapitel  at  Cheever  Ore  Bed, 
will)  mngrietite  and  serpentine.  • 

KoGEu's  UocK. — Graphite^  tabular  spar,  garnet,  colophonite,  feldspar,  adularia,  pyroxene,  sphtn^ 
coccohte. 

Scuuoox. — Calcile,  pyroxene,  cfiondrodite. 

TicoNUHROGA. — Graphite! pyroxene,  sahlite,  sphene,  black  tourmaline,  cacoxene  ?(Mt.  Defiance). 

Westport. — Labradorite,  prehnito,  magnetite. 

WiLLSBORO'. — Talmlar  spar,  colop?ianite,  garnet,  green  coccolite,  hornblende. 

ERIE  CO. — Ellicott's  Mills. — Caicareous  tufas, 

FRANKLIN  CO. — Chateadoay. — Nitrogen  springs,  calcareous  tufaa. 
Malone. — Massive  pyrite,  magnetic  iron  ore. 

GENESEE  CO.— Acid  springs  containing  sulphuric  acid. 

GREENE  CO.— Catskill.— Co/cOc; 
Diamond  Hill. — Quartz  crystals. 

HERKIMER  CO.— Fairfield.— ^uarfe  crystals,  fetid  barite. 

Little  Falls. —  Quartz  crystaJs/  barite,  calcite,  anthracite,  pearl  spar,  smoky  quartz;  one  mile 
louth  of  Little  Falls,  culcite,  brown  spar,  feldspar. 

Mlddleville. — Quartz  crystals/  calcite^  brown  and  pearl  spar,  anthracitd. 
Newport. — Quartz  ctystals. 

Salisbury.— 'QucM-tz  crystals  I  blende,  galenite,  iron  and  copper  pyrites. 
St AiUiU— Fibrous  celestite,  gypsum, 

HAMILTON  CO.— Long  Lake.— Blue  calcite. 

JEFFERSON  CO.— Adams.— Fluor,  calc  tufa,  barite. 

Alexandria. — On  the  S.E.  bank  of  Muscolonge  Lake,  fluorite,  phlogopite,  chalcopyrite ;  on  High 
Island^  in  the  St.  Lawrence  River,  feldspar,  tourmaline,  hornblende,  orthoclase,  celestite. 

Antwerp. — Stirling  iron  mine,  specular  iron,  chalcodite^spathic  iron,  millerite,  red  hematite,  crys- 
tallized quartz,  yeUow  aragonite,  niccoliferous  iron  pyrites,  quartz  crystals,  pyrite;  at  Oxbow,  cofcite/ 
porous  coialloidal  heavy  spar;  near  Yrooman's  lake,  calcite  I  idocrase,  pJilogopitel  pyroxene,  spJiene, 
tluorite,  pyrite,  chalcopyrite;  &iso  feldspar,  hog-vron  ore,  scapolite  (farm  of  David  Eggleson),  serpei^ 
tine,  tourmaline  (yellow,  rare). 

JiROWNSViLLE. — Celestite  in  slender  crystals,  calcite  (four  miles  from  Watertown). 

Natural  Bridge. — Feldspar,  gieseckite/  steatite^  psevdommphoua  after  pyroxene. 

New  Connecticut. — Sphene,  brown  phlogopite. 

Omar. — Beryl,  feldspar,  specular  iron, 

Philadelphia. —  Garnets  on  Indian  river,  in  the  yiUage. 

Pamelia. — Agaric  mineral,  calc  tufa. 

Pillar  Point. — Massive  heavy  spar  (exhausted). 

Thebes.v. — Fluor,  calcite,  specular  iron  ore,  hornblende,  quartz  crystals,  serpentine  (associated 
with  the  specular  iron),  celestite,  strontianite ;  the  Muscolonge  Lake  locality  of  fluor  is  exhausted. 

Watertown. — Tremolite,  agaric  mineral,  calc  tufa,  celestite. 

WiLNA. — One  mile  north  of  Natural  Bridge,  calcite. 

LEWIS  CO. — Diana  (localities  mostly  near  junction  of  crystalline  and  sedimentary  rocks,  and 
within  two  miles  of  Natural  Bridge). — Scapolite!  tabular  spar,  green  coccolite,  feldspar,  tremolitei, 
pyroxene!  splieiie!  !  mica,  quartz  crystals,  drusy  quarts^  cryst.  pyrite,  pyrrlu)tite,  bUte  calcite,  ser- 
pentine, rensselaerite,  zircon,  graphite,  chlorite,  specular  iron,  bog-iron  ore,  iron  sand,  apatite* 

Greig. — Magnetite,  pyrite. 

LowviLLE, —  Calcite,  fluorite,  pyrite,  galenite,  blende,  calc  tufa. 

MARTIN8BUBGU. — Wad,  galenite,  etc.,  but  mine  not  now  opened,  calcite, 

Watson,  Bremen. — Bog-iron  ore.  • 

MONROE  CO. — Rochester. — Pearl  spar^  calc  spar,  snowy  gypsom,  fluor,  celestite^  galenite, 

blende,  barite,  hornstone. 


MONTGOilERT  CO.— Casajodaeib.— ADthratHe. 

Palatine. —  Qiuirts  eryilaii,  tlrusy  qunrtx.  Biitlirucile.  Iionial'iiie,  n^te,  gamet 

EooT.— Fi'iiiJ  spar,  drusy  qtiaTU,'bleade,  banto,  scBlactitc,  elalagmite,  gnltnile,  pyrit*. 

NEW  TORE  CO.—Coklkar'b  Hooe.— Apalite.  brown  and  jellow  feldspar,  apheue. 
KntosBBmoE. — Trcimlik,  pyroxoK,  mica,  (DunnoJiw,  pjriie^  rulile,  dolomite. 
Hablbk. — EpiJote,  apopli^llUe,  nilbito,  fiamialioe,  viviBuitp,  tamdJar  fuldspar,  mica. 
Nev  Tdbk. — Serpmiint,  amiaii&ivt,  sctioolile.  pyroxmt,  lijdrous  auUiOfliyllite,  gamst.  etenra 
lite,  moljbdeuile,  graphiu,  ddoritie,  Jaaper,  necronife,  feldBpar. 

NIAGARA  CO.— IJtWBTOB.— ^mmiito, 

LocEPoHi'.  —  CdaUte,  coicitK,  leieniie,  aa/iydrite,  fiiuyrik,  dolomite,  blmde. 

NuoAiu  Falls. — OUcile,  BuoriU!,  blende,  dolomiit. 

ONEIDA  CO.— BoosviLLE.— CiifeifB,  labuiar  ipar,  eoaoliU. 

CiAVias. — Blnide,  lenticular  art/iUaeeam  iron  ore;  ia  rodta  o(  the  Clinton  Oroap,  atrontiauit^ 
wleatil«,  tlie  former  covering  ilie  lailer. 

ONONDAGA  CO. — Cutli.i.vs.—SelaiUea.-aifibrova  gypsum. 

Cols  SFHUfQ.-^Antiite, 

Majjliub. — G^sum  and  duor. 

Sthaousg. — Serpentine,  celcslite,  aeleoite,  bnrite. 

OBAHQE  CO. — Cornwall. — Ziram,  cJiondrodilt,  hornbleadf,  apineZ,  tnaasive  feldspar,  fibrav 
^idole,  hudsoDile,  mcnaccanite,  terpentine,  cuccolite. 

Dbbe  Vark, — Oryst  pyrilt,  gelenile. 

MOKBOB. — Mica!  rphaul  garnel,  calophonite,  epidote,  e/umdrodite,  ailanite,  hucholdte,  brown 
spar,  tpinel,  liombleude,  lain,  menaccanlte,  pyrrAoUU,  pfHte,  cbromic  iroa,  graphile,  raatoljie, 
moronuliCe. 

At  WlLEB  and  O'Neil  Mine  m  Uonroe. — Aragonite,  magneiile,  dinjognt'tite  (peeud.7}.  Jenkiasile, 
aebenliui,  aerpentiue,  mica. 

At  Two  Pom*  in  Monroe. — Pi/naaial  thondrodile.  horntiltnde,  scapaiilcl  zirom,  ^funa,  ■{wtila. 

At  Grbenwood  Fukhal'b  iu  MoiiroeL — Chtrndrodile,  pjfroxeael  vtica,  lu>mbieruie,  aptnej,  «atpo- 
life,  biotite  I  meiiaccaaita, 

At  FoBKSl  OF  Dbah. — Fynaxat,  gpiiui,  Eircou.  acapolite,  hombleDde. 

Tuwu  of  Wabwice,  Warwick  Village. — Spiiid!  zitcoa,  aei'jitiitiiie /  brown  spar,  jtyroxet^fl 
hjmihkndel  pseuilonuirphoaa  ttealite,  /eUljpurl  (Rouii  Hill),  lUeimcxMinite,  ciintoniU,  UiannuVme  (R. 
H.),  mlile,  spkette,  molybdenite,  mispicke),  marcasite,  pyrita,  yellow  iron  siotor,  quartz,  jaapor,  mica, 

AHlTr. — ^inell  garnet,  tcapohle,  homitleade,  idocrase,  epidotel  clintonitel  magruHte,  bmmialiiu^ 
warwickite.  apatite,  chondrodite,  ialcl  pyroxenet  rutile,  menaccanite,  airam,  aimadam,  /eltbpar, 
Bpliene,  calc  spar,  aerpeoline,  Schiller  spar  (?),  nilvery  mica. 

Edekvillb. — Apaiile,  chondrodile I  hair-lH-<nini  komblendej  tremolite,  spinel^  lourmaline,  vnaieict- 
ite,  pyroiene,  epAen^  mica^  /ddapar,  tnispiekeL,  orpiment,  ratik,  menuccanite,  Bcorodile,  copper 
py  riles. 

West  Point. — Feldspar,  mica,  Beapolite,  apltene,  hornblende,  allaaile. 

PUTNAM  CO.— Carmsl  (Brown's  quarry).- Antbophyllile,  schiller  spar  (J),  orpimeot,  nispicke., 
epldote. 

Cold  Spbinq. — Chabazite,  mica,  ephene,  ©pidole. 

Pattbbson. —  While  pyroxene !  calc  spar,  asbestos,  tremolite,  dolomite,  massive  pyrite. 

PfflLUPaTOWM. — Tremolili,  amiantkas,  serpentine,  aphene,  diopside.  green  axcclite,  hotublenda, 
tcapoiite,  Btilbite,  mica,  laumontiie,  gurlioQte,  calc  apar,  maguelic  iron,  cbromite. 

Phillips  Ore  Bed. — Hyalite,  aclinolile,  manive  pyrite. 

RENSSELAER  CO.~Hooalc.~Nitrogen  apringa. 
Lansinuburou. — Epsomitc,  quartz  crystals,  pyrile. 
Troy. — Quartz  crystals,  pyrik,  aelenili, 

RICHMOND  CO.— Robs viLLE.— Lignite,  cn/si  pyrite. 

QUABANTISB. — Asbestus,  amianthMS,  aragonite,  diAomite,  gurhafite,  brueite,  aerpentine,  lak,  DiBp 
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ROCKLAND  CO.— Caldwell,— CSafctfe 

Grassy  Point. — Serpentine,  actinolite. 

Haverstraw. — Hornblende^  barite. 

Ladentowk. — Zircon,  malachite,  cuprite. 

PiERMONT. — Datolite,  stilbite,  apophyllite,  stellite,  prehnite,  thomsonite,  calcite,  cbabazite. 

Stont  Point. — Cerolite,  lamellar  hornblende,  asbestus. 

ST.  LAWRENCE  CO. — Canton. — Massive  pyrite^  cakite,  brown  tourmaline,  sphene^  serpentine^ 
talc,  rensselaerit€y  pyroxene,  specular  iron,  chaloopjrite. 

Dekalr — Hornblende^  barite,  flvoriUy  tremolite^  tourmaline^  blende,  graphite,  pyroxene,  quartz 
(spongy),  serpentine. 

Edwards. — Brown  and  silvery  mica/  scapolite,  apatite,  quartz  crystals^  actinolite,  tremolite, 
specular  iron,  serpeutine,  niugnetite. 

Fine. — Black  mica,  hornblende. 

Fowler. — Barite^  quartz  crystals/  specular  iron^  blende,  galenite,  tremolite,  chalcedony,  bog  ore, 
satin  spar  (assoc.  with  serpentine),  iron  and  copper  pyrites,  actinoUte,  rensseUurite  (near  Somer- 
villa). 

GrOUVERNEUR. — Colcite/  serpentine/  hornblende/  scapolite/  orthoclase,  tourmaline/  idocrase  (one 
mile  south  of  6.),  pyroxene,  apatite,  rensselaerite,  serpentine,  sphenCy  fluorite,  barite  (farm  of  Judge 
Dodge),  black  mica,  phlogopite,  tremolite/  asbestus,  «pectiiar*iron,  graphite,  idoorase;  (nearSomer- 
ville  in  serpentine)  spinel,  houghite,  scapolite,  phlogopite,  dolomite ;  three-quarters  of  a  mile  west 
of  Somerville,  chandrodite^  spinel;  two  miles  north  of  Somerville,  apatite^  pyri'^i  broum  tout' 
m^tXine  /  / 

Uammond. — Apatite/  zircon/  (farm  of  Mr.  Hardy),  orthodase  (loxolase),  pargasite,  barite,  pyrite, 
purple  fiuorite,  dolomite. 

Hermon. — Quartz  crystals,  specular  iron,  spathic  iron,  pargasite,  pyroxene,  serpentine,  tourma- 
line, bog-iron  ore. 

Macomb. — Biende,  mica,  gaienite  (on  laud  of  James  AverilX  sphene. 

Mineral  Point,  Morristown. — Fiuorite,  blende,  gaienite,  p/Uogopite  (Pope^s  Mills),  barite. 

Oqdensburq. — Labradorite. 

PiTOAiRN. — Satin  spar,  associated  with  serpentine. 

Potsdam. — Hornblende  /—eight  miles  from  Potsdam  on  road  to  Pierrepont,  feldspar^  tourmaline, 
black  mica,  hornblende. 

BossiE  (Iron  Mines). — Barite,  specular  iron,  coralloida^  aragonite  in  mines  near  Somerville, 
limonite,  quarts  (sometimes  stalactitic  at  Parish  iron  mine),  pyrite,  pearl  spar. 

Rossis  Lead  Mine. — Calcite/  gaienite/  pyrite,  celestite,  chtdcopyrite,  spathic  iron  !  cerussite,  an- 
glesite,  octahedral  fluor,  black  p/Uogqpite. 

Elsewhere  in  Rossie. —  CkUcUe,  barite,  quartz  crystals,  choudrodite  (near  Yellow  Lake),  feldspar/ 
pargasite/  apcttite,  pyroxene,  hornblende,  sphene,  zircon,  mica,  fiuorite,  serpentine,  automolite, 
pearl  spar,  graphite. 

RussEL. — JPargasitCf  specular  iron,  quartz  (dodec.),  calcite,  aerpentine,  rensselaerite,  magnetite. 

SARATOGA  CO. — Greenfield. — ChrysoberyU  garnet/  towrmaUne/  mica,  ftfdspar  apatife^ 
graphite,  aragonite  (in  iron  mines). 

SCHOHARIE  CO.'Ball's  Oavb,  and  others.— Calcite,  stalactites. 

Carlisle. — Fibrous  sulphate  of  baryta,  cryst  and  fib.  carbonate  of  lime, 

MiDDLEBURY. — Anthracite,  calcite. 

Sharon. — Calcareous  tufa. 

Schoharie. — Fibrous  celestite,  stroniianite  /  cryst.  pyrites t 

SENECA  CO.— Canoga.— M^ro^cn  springs, 

SULLIVAN  CO.— WuETZBORO*.— flWcnifa^  blende,  pyrUe,  chdkopyrik. 

TOMPKINS  CO.— Ithaca.— Calcareous  tufiu 

ULSTER  CO.— ELLENYiLLE.—6^a^ae,  blende,  ohakopyrite/  quartz,  brooUk. 
Marbletown. — Pyrite. 

WARREN  CO.— Caldwell.— ifawive/eUspar. 


m 
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CnESTEB.— J\n'fc.  tourmnlino,  nillle,  chBleopjrite. 
DiAurjXi)  Isle  (Lekc  Genr^}.—  Cakile,  quarb  cryalaia. 
Quam's  Falls.— KhoDili  B)iur. 

iQavmcu.a.—Fbu,rile!  xireoal  I  graphite,  serptr^ne,  pyrHe. 


^ 


WATNE  CO.— Woi/JOTT.— Barite. 

WE8TCHKSTER  CO. — Akthosy'h  Kose. — Apazite,fji\iB,cakitel  in  very  large  tebulua^iAilv 
grouped,  nnd  mmrCiiuea  iacrusted  willi  dnu;  qiiurtz. 

DAVBvroRT'a  Neck. — SeijHmtinc.  icanieL,  gphene. 

KabtvK  ESTER. — Blende,  cupper  mid  iroo  pyrilc^  dolumilc. 

HiST[.vo8. — Tremolile,  icliile  pt/naeiu. 

Kbw  Rochellk. — ScTpBiift'ne,  bruoiie,  quart*,  mica,  iremolile,  gnrnet,  mBgnesite. 

PeeKHEILL. — Uira,  fuld^par,  ]iuriiblende.  slilblle,  apliene. 

RVE. — ScTjir-ii!'..'    .  '■'  ■  '.'•.  '.'■■   ;  .'■■(.Miiajjtie,  ireniolile. 

tirNOSENG. — /'.,  '  --'it.,  berft,  axuritf,  green  mBlachiie,  white  lead  «r«,  pfronior 

phile,  Bnjrlesilt.  i  .       .   i.    .  ..      .  ■    unlive  silver,  clmloopjritu. 

West  Faiui^.—  .'  | ^aroei,  aiilbile,  heulandite,  cliabaziu,  epidoU^  epbena 

ToNKESa. — 7'i'        ■..![■  Ill  ■.   -  iliLiL'i  uQRlcite,  pyrite,  tourmaliDe. 

YOJJKTOWN. — S'liiiiiniiil'',  imjiiiiiik,  uiaguetile. 

NEW  JERSEY. 

AsooVEn  InoN  Hihk  (Sussex  Co.). — Willemile.  hrown  (^meL  ^H 

AU.K.STOWN  iMonmouUi  Qo.).—  Vi«!anil^  du/™<!*.  ^M 

BelVILLB. — ttoppar  laiuea.  ^^ 

Bbboen.— Oi/cifa/  datoiile  f  pectolile  {aiUed  ateHile)!  anakile,  opt^hyUUel  prthntte,  upbeat,  M 
bite,  nalrMIe,  heulandite,  lnumoDtite,  ehabaati,  pjiile,  pBcudomorpbuiu  sUntito  iroitaUra  of  <pa- 
pbvUite. 

BBmcHmcx. — Copper  mines:  nativt  cupper,  malachiee,  mountain  fcotter. 

Brta]I — rlinmlrcjile.  rrpiiirl,  nt  Rowville.  rpitl'ilt. 

Cantwell's  Hhidok  (ScwchsiIh  Cu.|.  Ilin-o  luilen  weni, — ViviaHiic. 

Danvii,i.b  (.lenimy  Jump  Kid^}. —  CfruphiU,  cliondiudilc,  augite,  mica. 

Flkmcsutox. — Vapjier  minet. 

FmaKKPohT. — &r}ii:u  lion. 

FraMCUn  and  STEni.EVO. — Spiwll  gatTiel!  rhodmitel  willemile/  franUinitt!  red  tine  on'. 
Jythiitcl  honibkudc,  liemnlite,  dtoadrodile,  white  saipoliie,  hlack  lourmoline,  epiiiote,  j>ink  mit-it. 
mica,  aclinolite,  augite.  siihiitc.  coccolite,  asbeatua^  jtffersoaile  (augite],  calamiue,  graphite.  Suorita 
beiyl,  galeiiite,  nerpi'iiiiiie,  boney-colored  sphene,  qiiartz,  chalcedony,  amethjst,  sircoii,  molrbdioiie. 
vivianite.  Itpkmilr,  rlnidi«lirr'siie,  aragoiiile.     Also  algtrile  in  gran,  limestone. 

Frakklin  and  Wakiuck  Mts. — Pifrile. 

CiREBMBUOOE.— Copper  mines. 

GniOGBfowN. — Copi)er  mines. 

Hambukgh — One  mile  oortli,  spiiKlt  tourmaUae,  phlogopite,  hornblende,  timonife,  specular  iron. 

HoBOEEX. — .Serpentine  (mnniiolileX  limcite,  iienuiUte  (or  fibrous  brucite),  aragouite,  dolamiEe. 

Hdrdstowk. — AjMilite.  mngtictic  pyrites,  magnetite. 

iMLETTOW  N.— V 1  viaii  ite 

LoGKyiaoD.—Grapliile,  chondrodile.  Me,  aof/ite,  quarb,  green  spinel 

MOKTVILLE  (Morris  Co.).— Serpentine,  thrysotik. 

UULLICA   Hill  (Oloiicw?tur  Cn.). —  Titianite  lining  belemnites  and  other  ToBsils, 

NewtoS. — S/ii'ir.l.  blue,  pink,  and  whit*  corundum,  mka,  idocrase,  liombltade,  tourTTtaline,  aeu-^ 
»K,  mule,  pyrile.  tiilc.  calcitti,  baritc,  paeudoiuorplioat  steatite. 

Patersos. — DaUilile. 


PENNSYLVANIA. 
BERKS  CO. — MoBGAKTows. — Al  Jones's  mines,  one  mile  «sst  o(  Morgantown,  green  malachiM, 
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chrysocoUOj  magnetite^  pyrite,  chalcopjrite,  aragonite.  talc;  two  miles  N.E.  from  Jones's  mine 
graphite,  sphene;  at  Steele's  mine,  one  mile  N.W.  from  St.  Mary's,  Chester  Co.,  magnetite^  mica- 
ceous iron,  coccolite,  brown  garnet. 

Re.\J)INO. — Smoky  quartz  crystals,  zircon,  stilbite,  iron  ore;  at  Eckhardt's  Furnace,  dUanite  with 
zircon, 

BUCKS  CO. —  Buckingham  Township. — Crystallized  quartz. 

SouTHAMiTON. — Xear  the  village  of  Feusterville,  in  the  quarry  of  Geo.  Van  Arsdale,  graphite, 
pyroxene,  salilite,  coccolite,  spfiefie,  green  mica,  caicite,  wolUistonite^  glassy  feldspar  sometime' 
opalescent,  plilogopite,  blue  qttartZy  garntt,  molybdenite,  zircon,  pyrite,  moroxite. 

CARBON  CO. — Summit  Hill,  in  coal  mines. — Kaolinite, 

CHESTKR  CO. — Birmingham  Township.-— Amethyst,  stmo^  gttarfe,  serpentine;  in  Ab'm  Dar- 
lington's lime  quarry,  caicite. 

East  Bradfukd. — Near  BufiBngton's  bridge  on  the  Brandy  wine,  green,  blue,  and  gray  cyanite, 
the  gray  cyauite  is  Ibuiid  loose  in  the  soil  in  crystalH;  on  the  farms  of  Dr.  Elwyn,  Mrs.  Fouike,  Wnu 
Gibbons,  and  Sanil.  Eutrikin,  ani-ethyst.  At  Strode's  mill,  asbesius,  niagnesite^  anthophyllite,  oligo- 
clase,  drusy  quartz,  coUyritef  on  Osborne's  Hill,  wad,  maitganesian  grar/w:^  (massive),  spJienCj  schorl; 
at  Caleb  Cope's  lime  quarry, /e<i(/  dohmite,  necrouite,  garnets,  blue  cyanite,  yellow  actiiwlite  in  talc; 
near  the  Black  Horse  Inn,  indarakd  talcy  rutile;  on  Amor  Davis'  farm,  orlhitt!  massive,  from  a 
grain  to  lumps  of  one  pound  weight;  near  the  paper-mill  on  the  Brandy  wine,  zircon^  associated 
with  titaniftrous  iron  in  blue  quaitz 

West  Bradford. — Near  the  village  of  Marshalton,  green  cyanite^  rutile,  scapolite,  pyrite,  stauro- 
lite  ;  at  tlie  Chester  County  Poor-house  limestone  quarry,  cJitsterlite  I  in  crystals  implanted  on  dolo- 
mite, rutile!  in  brilliant  acicular  crystals,  which  are  finely  terminated,  caicite  in  scalenohedrous, 
zoisite,  damouritef  in  radiated  groups  of  crystals  on  dolomite,  quartz  crystals. 

Charlestowx. — Fyromorp/iite^  ctnufsite,  yaltnite^  quartz. 

South  Coventry. — In  Chrisman's  limestone  quarry,  near  Coventry  village,  augite,  spbene, 
graphite,  zircon  in  iron  ore  (about  half  a  mile  from  the  village). 

East  Fallow  field. — Soapstone. 

East  Goshen. — Serpentine,  aabt^tus. 

West  Goshen. — On  the  Barrens,  one  mile  north  of  West  Chester,  amianthus,  serpentine,  cellular 
quartz,  jasper,  chalcedony,  drusy  quartz,  chlorite,  marmoUte,  indurated  talc,  magnesite  in  radiated 
crystals  on  serpentine,  hematite,  asbestus ;  near  R.  Taylor's  mill,  chromite  in  octahedral  crystals, 
deweylittj  radiated  magnesite,  aragonite,  staurolite,  garnet,  asbestus,  epidote;  zoisite  on  hornblende 
at  West  Chester  water-works  (not  accessible  at  present). 

New  Garden. — At  Nivin's  limestone  quarry,  brown  tourmaline,  necronite,  scapolite,  apatite,  brown 
and  green  mica,  rutile,  aragonite,  JibroUtt,  kaolinite. 

Kennett. — Actinolite,  brown  tourmaline,  brown  mica,  epidote,  tremolite.  scapolite,  aragonite;  on 
Wm.  Cloud's  farm,  sunstonel  I  sphene.  At  Pearce's  old  mill,  zoisite,  epidote,  sunstone;  sunstone 
occurs  in  good  specimens  at  various  places  in  the  range  of  hornblende  rocks  running  through  this 
township  from  N.R  to  8.W. 

Lower  Oxford. — Garnets,  pyrite  in  cubic  crystals. 

London  Grove. — Rutile,  jasper,  chalcedony  (botryoidal) ;  in  Wm.  Jackson's  limestone  quarry, 
ydhw  tourmaline,  tremolite;  at  I'usey's  quarry,  rutile,  tremolite. 

East  Marlrorough. — On  the  farm  of  Baily  &  Brothers,  one  mile  south  of  Unionville,  bright 
yellow  and  nearly  white  tourmaline,  chesterlite,  alhite;  near  Marlborough  meeting-house,  epidote, 
serpentine,  acicular  black  tourmaline  in  white  quartz;  zircon  in  small  perfect  crystals  loose  in  the 
soil  at  Pusey's  saw-mill,  two  miles  S.W.  of  Unionville. 

West  Marlborough. — Near  Logan's  quarry,  staurolite,  cyanite,  yellow  tourmaline,  rutile,  gar- 
nets; near  Doe  Run  village,  hemxitite,  scapolite,  tremolite;  in  R.  Baily's  limestone  quarry,  two  and 
a  half  miles  S.W.  of  U niouvWle,  Jifjrous  tremolite,  cyanite,  scapolite. 

Newlin. — On  the  serpentine  barrens,  one  and  a  half  miles  N.B.  of  Unionville,  corundum!  mas- 
sive  and  crystallized,  also  in  crystals  in  albite,  often  in  loose  crystals  covered  with  a  thin  coating 
of  stoaiite,  talc,  picrolite,  brucite,  green  tourmaline,  with  flat  pyramidal  terminations  in  albite, 
unionite  (rare),  eupliyllite,  mica  in  hexagonal  crystals, /eWspor,  beryl!  in  hexagonal  crystals,  one  of 
wliich  weighs  61  lb.s.,  chromic  iron,  drusy  quartz,  green  quartz,  actinolite,  eTTKjryZtte,  chloroloid,  dial- 
lage,  oligoclase ;  on  Johnson  Pattei-son'e  form,  massive  corundum,  titaniferous  iron,  clinochlore,  erne- 
rylite,  sometimes  colored  green  by  chrome,  albite,  orthockue,  halloysite,  margarite,  garnets,  beryl; 
on  J.  Lesley's  farm,  corundum^  crystallized  and  in  massive  lumps,  one  of  which  weighed  5200  lbs., 
dia'ipore  !  !  emery  lite!  euphyllite  crystallized!  green  tourmaline,  transparent  crystals  in  the  euphyllite, 
orthoclase;  two  miles  N.  of  Unionville,  magnetite  \u  octahedral  crystals;  one  mile  £. of  Unionyille, 
hematite ;  in  Edwards's  old  limestone  quarry,  purple  fluor,  rutilo. 
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East  Nottikgium. — Band  chrome,  aaheitu£,  dtrinnk  iron  in  octthedrnl  ciystala. 

West  NorriN'OilAU. — Al  Scott's  chrome  mine^  ehromie  iron,  JoUoted  taie,  marmoiite,  wrpcatiat 
cAuJcedony,  r)iodochnmie  ;  at  Elie  oingueHia  quarry,  deiceylife,  marniolite,  magnesite^  leeiite,  ccrpraliBt 
Band  cbrnme. 

K>sr  PtKELASB. — Iron  ore. 

WEsr  PiKBLAM).— In  ihe  iron  tninw  aear  Chester  Springs,  gibbnik,  timen,  hydro-haaatitt,  Itat 
tile  (etahictitical  and  iu  )i;eodi?s). 

Pknm.— GHraels,  s^lmatolile. 

PehnSBUBt. — Ou  Julm  Criiig'a  fBrm,  brown  gnmnts,  mica ;  on  J.  Dilwoilli'a  {una,  npal  FsirrillF, 
vmecovile!  iu  heia(((iaal  primng  rrom  ono  quarter  to  aeven  inches  in  diameter ;  in  the  rLlli^  of 
Fiirville,  aunsbmt;  near  Brinlnn'a  lord  ou  the  Brandywine,  dionJrodite,  tphent.  diopside^  aiv;i(>, 
OOOCollle;  at  UeiidenluJI'a  ulil  liineHtuoe  quarry,  fttid  guarta,  »unBtiine. 

PoDOPHOX.— On  the  rarnu  of  Jcilin  Entrikin  and  Jus.  B.  Ilnrliti^^ton,  amethyst. 

SAHfiBL'RT. — lifUile  1 1  iiplendid  genicuJated  cryclHls  are  found  louse  in  the  aoii  for  seven  m3a 
along  the  Tallej,  and  particularly  near  the  village  of  P>rke»burei  where  i hey  iiocDeLiiiieii  occnmi^ 
iog  one  pound,  doubly  geoiculaled  and  of  a  deep  red  color  j  hear  Sadsbury  Tillage,  ond^it, 
(ourmaiiue,  epidot^',  milk  qiuirb. 

BcHi7T]j!ii.u, — Iu  the  railroad  tunnel  Ht  PniXNixv illb,  dotomilel  somelimes  coatvd  «riib  pjrile, 
quartz  crjslala,  yellow  blende,  brookil«,  edidle  iu  liexngonal  crjalals  eudaeitie  pffrite;  si  ll» 
W^BATLRY,  Bhookdale,  and  Cbkstek  C0UKTYI.KAU  ]iiiijEG.oneund  abalf  milesSb  of  PtrcBBixrilH 
pyromoiyhitel  cemteilel  goJenitt,  angleailel  !  quartz  crj-BlaU,  chalcopyritc,  barite,  Jlnffrtlt  (whlle^ 
tloliitA,  un^feaitel  calamaie,  vaBu/HnUr,  btcadel  mimctaiel  native  copper,  miilBchite,  axvriU,  Usair 
nite,  folci'fa,  mtpAiir,  pvrite,  indigo  copper,  bhicli  oxide  of  copper,  ph[«phoobuIcite.  gersdorffiw. 

ThOrnbdrt.— On  Joe.  H.  Briutou'a  ana,  miweoBifc  concaiuiog  aoiculsr  cryalals  of  tooriMlim, 
rattle,  litanirerouB  iron. 

TREDTfcaiN. —  P\fritf  in  cubic  erj'BtBlfl  loose  iu  ilia  soil. 

UwcHlAN. — UasalvB  blue  guotb,  ffrapkik. 

Warreic. — ifelaflife,  Teldapar. 

WILLIRTOWH. — JAt^nefi'tt,  tkrrmite,  acliuollle.  asbcetus. 

West-Towh.— Go  the  aerpentiue  rocks  3  milea  5.  of  West  Chester,  dimxMore  I  jefferisile  I  nbk 
aabeatus,  actlnolite,  niBgneBite,  tale,  titaniferoiia  iron. 

Babt  Wbitelams. — Pyrite,  in  very  perreol  uubic  crystals,  ts  Tound  ou  nearly  evety  fiknn  la  iba 
township,  quartz  cryalaU  Tuund  loose  in  the  soil 

Wbst  Wbitelaxd. — At  Gen.  Trimble'it  iron  mine,  jrtnbictiMmlAenuiiife/  wav^Utcl  I  in  ndktai 
stalactites. 

Warwick. — At  tlie  Elizabeth  mine,  and  Eeitn'a  old  Iron  mine  adjoining,  one  mile  N.  of  Knaun^ 
town,  ■i)il-iih'  qan,-l .'  111  hrilliiim  dijdL-cahedrona,  floa/erri,  jiyrnJrHy,  -Diicrir-.-."!."  I'j-jvjj,  p'jrilt  in  brighl 

/it--j'  i.iLl',  Jniiun  irorn«(,  cfllciir    '  ■■.■ :    near  tLe  vil- 

liij[i>   ■'  ,                                 ■  ■  iliwlrnl  cryBlals,  inetii:!.'' .  .  ■,:   ^inall  railiifd 

nodules;  a[  thu   Hopeweli    iron    miue,  otie   mile   N.W.  of  St.  MaryB,   jiUMjiKtile   in    octahedral 
ciyetala. 

COLUMBIA  CO. — At  Webb's  mine,  yeUow  blende  in  cslcite;  tiearBloomsburg,  ctjbI.  magne- 
tite. 

DAUPHIN  CO.— Near  Hamuelstown,— Green  gameta,  orysi,  emol-y  guarti,  feldspar. 

DELAWARE  CO.— ASTO.V  ToVXaBtr.— Amethyst,  coruadi 
black  tourmaline,  pearl  mica,  saaalone,  asbestus,  sutiiophjllile,  B 
BtBurolita;  at  I'cter'a  mill-dnm  in  ihe  creek,  pyrope  garnet. 

BlluiiN(}HAU.~.fiiro/ite,  kaolin  (ubundanl),  crj'BlalH  of  nilile,  amethyst;  at  Bullock's  old  qnairj, 
Bircon,  ImehoUile,  nacrite,  yellow  crvBtallized  quartz,  feldspar. 

Blue  Uill. — Green  quaru  cr)aiMls. 

CilEBTEH. — Amelhysl,  libKk  louniuUinc,  beryl,  eryslali  of  f^^spar,  garnet,  crjst.  pyrite,  moij*- 
denite,  molybdic  ochre,  clialcopyrilo,  kaolin. 

Chichester.— Near  Trainer's  niiil-dam,  beryl,  tourmaline,  cryalals  of  fetdapar,  kaolin;  on  Vis. 
Eyre's  fanu,  tourmaline. 

COKCORO. — Vryalals  of  miea,  crystals  of  feldspar,  kaolin  aliundant,  drtisy  quartz  of  a  blue  and 
green  culur.  Dieerxcliauiii,  Bteikted  tremolile,  eiime  of  tlie  rays  6}  in.  diameter,  anthophyllile,  dbrolite. 
aciculur  crystals  of  rulite,  pyropo  in  quartz,  amelhysl,  aolinolite,  mangaacsiaa  garnet,  beryl;  lE 
Green's  creek,  pyivpe  garneL 

Dabut, — Sfue  and  gray  cyaiiile,  (carnet,  Btaurolite,  loisile,  quartz,  beiyl,  chlorite,  mica,  liioonita 

Edueuont. — AiiieUtytl,  oxide  of  mangauese,  cryalala  of  feldspar;  one  mile  east  of  Edgemonl 
Ilall,  ndile  in  quartz. 
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Grbbn*8  Creek. — Oamet  (so-called  pyrope). 

Marple.— Tburmo/ine,  andalusitey  amethyst,  acHnolite,  anthophyUite^  talc,  radicUed  aciinoUU  it  talc, 
shromite,  drnsy  quartz^  beryl,  cryst.  pyrite,  titanic  iron  in  quarts^  chlorite. 

MiDDLETOWN. — Amethyst^  h&ryl,  black  mica,  mica  with  reticulated  magnetite  between  the  plates, 
mangaiuman  garnets  !  large  trapezohedral  crystals,  some  8  in.  in  diameter,  indurated  talc,  hexagonal 
crystals  of  n*/i7e,  crystals  of  mica,  green  quartz!  anthophyllite^  radiated  tourmaline,  staurolite,  titanic 
iron,  fibrolite,  serpentine;  at  Lenui,  chlorikj  green  and  bronzje vermiciUite I  green feldsjyar ;  at  Min- 
eral Hill,  tine  crystals  of  corundum^  one  of  which  weighs  If  lbs.,  actinolite  in  great  variety,  bronzite, 
green  feldspar,  vioonst&ne,  sunstone,  graphic  granite,  magnesite,  octahedral  crystals  of  chromite  in  great 
quantity,  beryl,  chalcedony,  asbestus,  Jibroiba  hombUnde^  rutile,  staurolite. 

Newtown. — Serpentine,  hematite. 

Upper  Providence. — AnthophyUite^  tremolitej  radiated  asbestus,  radiated  actinolitCj  tourmaline, 
herylj  green  feldspar,  amethyst  (one  found  on  Morgan  Hunter's  farm  weighing  over  7  lbs.),  andalusite/ 
(one  terminated  crystal  found  on  the  farm  of  Jas.  Worrall  weighs  7|  lbs.) ;  at  Blue  Hill,  very  fine 
crystals  of  bltie  quartz  in  chlorite,  amianthus  in  serpentine. 

Lower  Providence. — Amethyst^  green  mica^  garnet,  large  crystals  o{  feldspar  I  (some  over  100 
lbs.  in  weight). 

Radnor. —  Garnet,  marmolite,  deweylite,  chromite,  asbestus,  magnesite,  talc,  blue  quartz,  picro- 
lite,  limonite,  magnetite. 

Springfield. — Andalusite^  tourmaline,  beryl,  titanic  iron,  garnet;  on  FelFs  Laurel  Hill,  beryl, 
garnet ;  near  Beattie's  mill,  staurolite,  apatite ;  near  Lewis's  paper-mill,  tourmaline,  mica. 

Thornbury. — Amethyst 

HUNTINGDON  CO.— Near  Frankstown.— In  the  bed  of  a  stream  and  on  the  side  of  a  hUl, 
fibrous  celestite  (abundant),  quartz  crystals, 

•    LANCASTER  CO.—Drdmorb  Township.— Quartz  crystals. 

Fulton. — At  Wood's  chrome  mine,  near  the  village  of  Texas,  brucite/I  zaratite  (emerald 
nicke] ),  pennitel  ripidolitel  kammererite  /  baltimorite,  diromic  iron,  wJlMaimaite,  chrysolite  f  marmo- 
lite, picrolite,  hydromagnesite,  dolomite^  magnesite,  aragonite^  calcite,  serpentine,  hematite,  menacca- 
nite,  gtntliite,  chrome-garnet,  bronzite ;  at  Low's  mine,  hydromagnesite^  brucite  (lancasterite),  picro* 
lite,  magnesite,  wilUainsite,  chromic  iron,  talc,  zaratite,  baltimorite,  serpentine,  hematite;  on  M. 
Boice's  farm,  one  mile  N.W.  of  the  village,  pyrite,  in  cubes  and  various  modifications,  anthophyUite : 
near  Rock  Spring?,  chalcedony^  camelian,  mms  a^/ate,  green  towmaline  in  talc,  titanic  iron,  octahedral 
magnetite  in  chhrite;  at  Reynold's  old  mine,  calcite,  talCj  picrolite,  chromite. 

Gap  Mines. — Chalcopyrite,  pyrrhotite  (uiccoliferous),  miUerite  in  botryoidal  radiations,  vivianite  I 
(rare),  actinolite,  pyroxene  crystals,  siderite. 

Pequea  Vaixey. — Eight  miles  south  of  Lancaster,  argentiferous  galenite  (said  to  contain  250  to 
300  oz.  of  silver  to  the  ton  ?),  vauquelinite  at  Pequea  mine ;  four  miles  N.W.  of  Lancaster,  on  the 
Lancaster  and  Harrisburg  Railroad,  calamine,  galenite,  blende;  pyrite  in  cubic  crystals  is  found  in 
great  abundance  near  the  city  of  Lancaster;  at  the  Lancaster  zinc  mines,  calamine^  blende,  tennant- 
ite  ?  smithsonite  (pseud,  of  dolomite),  aurichalcite,  * 

LEBANON  CO. — Cornwall. — Magnetite^  pyrite  (oobaltiferous),  chalcopyrite,  native  copper^ 
azurite,  malachite,  chrysocoUa,  cuprite^  aUophane^  brochcmOte^  serpentine,  quartz  pseudomorpbs ;  gale- 
nite (with  octahedral  cleavage),  fluorite. 

LEHIGH  CO. — Friedensville. — At  the  zinc  mines,  calamine^  amithsonite,  hydrozincite,  massive 
blende,  sulphid  of  cadmium,  quartz,  allophane,  zinciferous  clay ;  near  Allentown,  magnetite,  pipe- 
iron  ore ;  near  Bethlehem,  on  S.  Mountain,  aUanitCf  with  zircon  and  altered  spbene  in  syenite, 
magnetite,  black  spinel,  tourmaline. 

« 

MONROE  CO. — In  Cherry  Valley. — Oatdte^  chalcedony,  quartz;  in  Poconac  Valley,  near 
Judge  Mervine's,  cryst.  quartz. 

MONTGOMERY  CO. — Conshohookbn. — Fibrous  tourmaline,  titanic  iron,  aventurine  quartz, 
phyllite ;  in  the  quarry  of  Geo.  Bullock,  calcite  in  hexagonal  prisms,  aragonite. 

Lower  Providence.— At  the  Perkiomen  lead  and  copper  mines,  near  the  village  of  Sbannonville, 
azurite,  blende,  galenite,  pyromorphite,  cerussite^  wulfenite,  anglesite,  barite,  calamine,  chalcopyrite, 
malachite,  chrysocolla,  broum  spar. 

White  Marsh. — At  D.  0.  Hitner's  iron  mine,  five  and  a  half  miles  from  Spring  Mills,  limonite 
in  geodes  and  stalactites,  gothite,  pyrolusite,  wad,  lepidocrocite ;  at  Edge  Hill  Street,  North  Penn* 
qrlvauia  Railroad,  titanic  iron ;  one  mile  S. W.  of  Hitner^s  iron  mine,  Hmonitef  velvety,  stalactitic,  and 


Bbrou«,  fibres  ll-.reo  inolipa  locifr,  gotJiiU,  pynilusite,  veleet  inongaiese,  vaA;  near  UbtW*  Ha 
Hitiier'f  marbln  quurrf,  wliite  miirbli^,  grHiiulnr  buril?,  reeeiiibliiig  muible ;  ol  !?priii^  Mill*,  b 
it«;  al  Flut  Kock  TunOt!!,  OpjioslM  UHuajunk,  stilbile,  hculandile,  dvibajntc,  \>fry\,  feiAip^r.  mi 

HORTnnaBERLAND  00. — Opposila  Ssusmhots.— Calamine 

K( 
pyro 

I'tllLADELPinA  CO.— FkaKKPOHD.— Ou  the  Pliiladelphia,  Trmlon  and  Counectuift  Rail 
rond,  biutiiiiie;  at  Lhe quarries  on  Fraukrocd  Crtek,  atilbitu,  tuulybdfuite,  borabluDde;  on  the  Oxi- 
nviziing  Uuilnmii.  wad,  aarib;  cobalt, 

F.uJiKcisT  WATtti  yoiota. — In  tbe  qiiarrits  oppcKHte  Fuirmount,  ii'ne  uraailel  copper  iirmiib, 
cn-t.,t-  ,''■...    ,  1.  .  it.  fiireiidoniiirpba  alter  berjt  loumialine,  albile.  wad,  metmocouite. 

'")'<:  '         .:'■-.-■-  l.iiiie. — Tuunualbie,  cysiiite,  staumlitc,  liomslane. 

Mil        'ii     I  .■ -[1.  loumuiUne,  cyanite,  OtHDio  iron. 

Ma  .r  ■  '.  -  \i  I  ■■'  Miiiiisloiie  quurrirB  aboTe  Mnuayunk.  talc,  ateoliie,  chlorite,  yenniculjlt^ 
o.r,i)fi,ihiil!,!-\  .-uiun.Iiir,  dolomite,  B]inElte.  aebestua,  browu  e|iar,  tpsomite. 

MAiiAKQE's  pApcr-niilL— SiBurolite,  tiuuio   iruQ,  hyalile,  ii-paiiU,  green  mica,  iron   gnTneta  ia 

—Feldspar,  opolife,  *M1AiCb,  aatroli(«,  hfuinntfia,  ep^ 
BCHDTLKILL  CO.— TAUxguA,  ueor  Pottsvillb,  io  coal  minM.—^aoii'nifc, 

DELAWARE. 

HEVOASTLE  CO. — Brandtwinb  Sprinor — Budioliile,  JibroUtt  abundant.  nahUto.  pyrescnt; 
Braadyvine  Hmiiired,  inuscoviM,  eodosiii^  reticulated  niagDet\te. 

Dixos'b  Psldsfar  QUARGiBS,  Eix  rolies  N.W.  or  Wilmiugton  (tbeiw  quarries  hare  bceu  workid 
(br  the  maiiu&Ctiire  uT  pureetuio). — AdtdaHa,  aU/iU,  oligodaai,  heryt,  apalilti  einaanu/n-^loiii  I  !  (buU 
gruDuUr  like  Ibal  (h»m  Oeylon,  and  cryatolliaed,  rare),  nagnesite,  aerpenliuo,  asbestua,  blavk  tour- 
inalinef  (rare),  ittdicolKe!  (rare),  upllene  iii  pj-roxeno,  (■yaHJle. 

Uri'ONT'H  rottCEii  Mills. — ■■  llypersibciii.'." 

EASTHiiRN'a  LiHERTOKE  Ql'arkikk,  iienr  tbe  PuDnaylvnnIa  Wae.—  TremoUU,  bromile. 

QUARnrvlLLE. — Garnet,  npodumene.  Hbrolite,  aillimanlte. 

Near  Kbwabk,  on  the  railroad. — Sphnjroaiderile  on  druay  quarls,  jasper  (ferruginouB  opal),  crya. 
tpatbic  iron  iu  Ibe  cavities  of  cellular  quartz. 

•  Wat's  QOAUur.  iwo  miles  soulii  of  Centrcville. — Feldspar  io  fine  cleaTsga  maSBea,  ^xilUe,  lata, 
^wtyiile,  granular  quarU. 

WlLUL-iOTOK. — Id  Christiana  quarries,  mtlaltoidai  diallage. 

Kennett  TuoKPlKB,  Dear  Cectreville. — Cyanite  and  ganieL 

HARFORD  CO.— Corolile. 


SUSSEX  CO.— Near  Cape  Henlofek.— TiviJ 


MARYLAND. 

Baltwore  (JoDes'a  Falls,  ]{  miles  from  B.). — Chabazitc  (naydenite).  heulandite  (beatuiiODtiU  «t 
l.<evy),  pyrite.  lenticular  ciirboDale  of  iron,  mica,  stiilnU. 
Sixteen  miles  fioin  Halliniore,  on  the  Gunpowder, —  Qraphile. 
Twentj-'three  miles  from  B.,  on  ihe  Gunpowder, — 7W,-. 
Twculy-llvo  miles  TroiD  B.,  on  the  Gunpowder. — Ungnditt,  spkent,  pycnite, 
Thirty  miles  from  B,,  m  Montgomery  ft).,  od  farm  of  S.  Eliot.— Gold  in  quarts. 
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Eight  to  twenty  miles  north  of  B.,  in  limestone. — TremoUte^  augitt,  pyrite,  brown  and  yellow 
tourmaline. 

Fifteen  miles  north  of  B.^^Sky-blue  clialcedony  in  granular  limestone. 

Eighteen  miles  nortli  of  B.,  at  Scott's  mills. — Magnetite^  cyanite. 

Bare  Hills. —  Chromite,  ashestus^  treniolite,  talc,  hornblende,  serpentine,  chalcedony,  meerschaum, 
baltimorite,  chakopyrite^  magnetite. 

Cape  Sarle,  near  Magoihy  R. — Amber,  pyrite,  alum  slate. 

Carroll  Co. — Near  Sykesville,  Liberty  Mines,  gold,  magnetite,  pyrite  {octahedrons),  chakopyrite^ 
liunajite  (carrollite) ;  at  Patapsco  Mines,  near  Finksburg,  bornite,  nwiachite^  siegenite, /i»ncette,  ren»- 
inijtouite,  magnetite,  ckalcopyiite ;  at  Mineral  Hill  mine,  bornite^  chalcopyrite,  ore  of  nickel  (se« 
above),  gold,  magnetite. 

Cecil  Co.,  north  part. —  Chromit^  in  serpentine. 

CooPTOwx,  Harford  Co. — Olive-colored  tourmaline^  dtaUage,  talc  of  green,  blue,  and  roee.colorfly 
ligniform  ashestus^  chromite^  serpentine. 

Deer  Creek. — Mmjnetite!  in  chlorite  slate. 

Frederick  Co. — Old  Liberty  mine,  near  Liberty  Town,  black  copper,  malachite,  chalcocite,  spe- 
cular iron  ;  at  Dullyhyde  mine,  bornite^  chalcopynte,  pyrite,  argentiferous  galeuite  in  dolomite. 

MONTOOMERY  Co. —  Oxyd  of  manganese, 

Somerset  and  Worcester  Cos.,  north  part.-^5o^-*r«w  ore,  vivianite, 

St.  Mary's  River. — Gypsum!  in  clay. 

VIRGINIA  AND  DISTRICT  OF  COLUMBIA. 

ALBEMA|tLE  Co.,  a  little  west  of  the  Green  Mts. — Steatite^  graphite^  galena. 

Amherst  Co.,  along  the  west  base  of  Buffalo  ridge. — Copper  ores,  etc. 

Augusta  Co. — At  Weyer's  (or  Weir's)  cave,  sixteen  miles  northeast  of  Staunton,  and  eighty-one 
iiiles  northwest  of  Richmond,  calcite,  stalactites. 

Buckinoham  Co. — Gold  at  Garnett  and  Moseley  mines,  also  pyrite,  pyrrhotite,  calcite,  garnet; 
at  Eldridge  mine  (now  London  and  Virginia  mines)  near  by,  and  the  Buckingham  mines  near 
Maysville,  gold,  auriferous  pyrite,  chalcopyrite,  tennantite,  barite;  cyanite,  tourmaline^  actinolite, 

Chesterfield  Co. — Near  this  and  Richmond  Co.,  bituminous  coal,  native  coke. 

Culpepper  Co  ,  on  Rapidan  river. — G^ld,  pyrite. 

Franklix  Co.— Grayish  steatite. 

Fauquier  Co.,  Barnet's  mills. — Asbestus;  gold  mines,  ba/riie,  calcite, 

Fluvanxa  Co. — Gold  at  Stockton's  mine;  also  tetradymite  at  "Tellurium  mine." 

Phenix  Copper  mines. —  Chalcopyritej  etc. 

Georgetown,  D.  C. — Ruiile. 

Goochland  Co. — Gold  mines  (Moss  and  Busby's). 

Harper's  Ferry,  on  both  sides  of  the  Potomac. — Thuringite  (owenite)  with  quartz. 

Jefferson  Co.,  at  Shepherdstown.— Fluor. 

Kenawha  Co. — At  Kenawha,  petroleum^  brine  springs,  cannel  coaL 

Loudon  Co. — Talmlar  quartz^  prase,  pyrite,  talc,  chlorite,  soapstone,  asbestus,  chromite^  acHnolitef 
quartz  crystals ;  micaceous  iron,  bornite,  malachite,  epidote,  near  Leesburg  (Potomac  mine). 

Louisa  Co. — Walton  gold  mine,  gold,  pyrite,  chalcopyrite,  argentiferous  galenite,  siderite,  blende, 
anplesite  ;  boulangerite,  blende  (at  Tinder's  mine). 

Nelson  Co. — Galenite,  chalcopyrite,  malachite. 

Orange  Co. — Western  part,  Blue  Ridge,  specular  iron;  gold  at  the  Orange  Grove  and  Vaucluse 
gold  mines,  worked  by  the  "  Freehold"  and  *' Liberty  "  Mining  Companies. 

Rockbridge  Co.,  three  miles  southwest  of  Lexington. — Barite. 

Shenandoah  Co.,  near  Woodstock. — Fluorite.  ^ 

Mt.  Alto,  Blue  Ridge. — Argillaceous  iron  ore. 

Spotsylvania  Co.,  two  miles  northeast  of  Chancellorville.— C^anife;  gold  mines  at  the  junction 
of  the  Rappahannock  and  Rapidan;  on  the  Rappahannock  (Marshall  mine);  Whitehall  mine, 
affording  also  tetradymite. 

Stafford  Co.,  eight  or  ten  miles  from  Falmouth. — Micaceous  iron,  gold,  tetradymite,  silver, 
galenite,  vivianite. 

Washington  Co.,  eighteen  miles  from  Abingdon. — Rock  salt  with  gypsum, 

Wythe  Co.  (Austin's  mines). —  Cenussite,  minium,  plumbic  ochre,  blende,  calamine,  galenite. 

On  the  Potomac,  twenty -five  miles  north  of  Washington  aty.-^Ndtive  sulphur  in  gray  compact 
limestone. 

NORTH  CAROLINA. 
Ashe  Co. — Malachite,  chalcopyrite. 


■!^"^ 
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BttKCOHBE  Cu. — Corundum  ([lom  &  boulder),  mtirj/atilt,  corundt>pliilit«,  f 
JlvoriU.  rulile.  iron  ore*,  oxyd  of  malign  txnw.  limm, 

BcBKB  Co.— Gold.  mmiBKlte,  Kircoo,  beryl,  corundum,  gamet,  sphene,  grt^iite,  iron  on*. 

CiBiHRUS  Co.— Ptienii  Mine,  gold,  barito,  eluiiagiyrik,  nurirarouB  pyrito,  quarts  psMidooDr^ 
•Iter  bBrile,  (eliadjmile;  Pioneer  mince,  gold,  limooiU-,  pj-roliwiiB,  banJianUite,  teoffnm,  «t*iM>K 
tungBtaie  oT  copper,  tuiigstiLe,  dimuond,  clirfioci'llu,  almlcooiiei  molybdenite,  c/iolct^iyri^  PT^i 
Wliite  tDine,  De«dle  ore.  chaioopyrlte,  barilcr  lADg  mid  Mu»'a  miae.  trjcimUferoa*  ({alroita.  fpm, 
otaBluopyrite,  limuiiite;  Bo(wr  niiue,  letmdymiut;  Finlt  mine.  Taluable  M>pper  urosj  UL  Utlaat 
tetralibdrile,  magneiiie,  lalu.  blende,  pyrites,  pniiuiila,  giileDite;  Bangle  mine,  BofaeelitCL 

Caldwell  Co. — ChrumiU. 

Chatham  Co. — Mineral  coal,  pyrite. 

CuEROKKS  Co. — Iron  ores,  gald,  gnlenilis  raniodum,  nitile. 

Daviueok  Co. — Sing's,  now  WRshinglon  mine,  nallce  silver,  oorussite,  sagleeiU^  soliMlilft  prio- 
Riorpbile,  gslenite,  bleade.  nulacliile,  black  copper,  tmecUitt,  garnec,  stilbite;  Ore  niik*  fna 
Waahiuf;toii  niinc^  on  Fnusl's  Tsrai,  ^Id,  ttlnulj/iaile,  nxyd  orbiiniuth  and  tellurium.  cholDoprrtr. 
limoiiite,  spniljie  iron,  epidote ;  near  Squire  Ward'a,  gold  in  cryslato,  electrum. 

Frakeuk  Co. — At  I'arlia  mine,  diatuondB. 

Qisros  Co. — Iron  ores,  coruinjuoi,  marKarite;  near  Crowder's  Moonlain  (in  what  wm  fwmertt 
Lincoln  Co.i,  lattililr,  cyimite,  garnel,  grapbite;  also  twenty  miles  northeast,  aenr  Mutlt  «ud  m 
Clubb'H  Mm.,  lar.iilite,  cyaaite,  laic,  futile,  topaz,  pyropkyaitc 

GutLroRDCo. — MeCulloch  copper  and  gold  mine,  (welvs  milea  from  Greensboro',  gtM.  pink, 
r}ialaipyTili:(yrork^\iir  copper),  quartx,rfa\\iic  Iron.  The  North  Carolina  O'pper  Co.  are  irixkinglta 
copper  ore  at  the  old  Feutresa  mioe :  at  Deep  Bivcr,  compact  pyraphj)Uite  (worked  fur  elHte-priMili|i 

Hexdbrson  Co. — Ziram,  sphene  (lantbitane). 

Jackson  Co. — Alunugtrn  I  at  Suoky  Ml. ;  at  Webeter,  terpentine,  chromite.  gcntbJt^  rArvMui^ 
tile 

Lkools  Co. — Diamond  ;  at  Randleman'E,  amethyHI  rose  qnarti 

Macon  Co.— Chromlie. 

UcDowsLL  Co. — BroDkite,  monazile,  corundum  in  nnall  crjtlaJs  red  and  wliite,  o'mTiu,  gtraO, 
beryl,  epbeoe,  lenutima,  rulile,  elaatio  landsione,  Iron  ores,  pyromeUne, 

Uecklgnbcro  Co. — Near  Charlolt*  (Rliea  and  Catliay  iniuea)  and  elwwliere,  clialcc^yT-ile.  yU, 
chalcolricbilB  at  McGmn's  mine;  liamhurcilite  near  Cliiirlolte;  pyropliyllile  in  Cotton  Stone  Jloiu>- 
lain,  diainond;  Plowe  mine,  Boheelite,  wulfrHmiLe^  I'odd'a  Braucb.  lucniuife. 

MOKTOOMxar  Co. — l^teele'a  miue,  ripiduliie.  albite. 

UoouR  Co. — Carboulon,  compact  pyrophyllit«. 

BowAH  Co, — Gold  Rill  minea,  thln;.«ight  miles  northeatt  of  Chsrlottc,  and  roi3rt«en  from  Sil» 
bury,  >r..|.i  Hurir.TiHi.H  \'ynw,   Wn  irib^s  fnm  SiiliMlmry.  f'hhjxir  m  cryslaU,  bimnalhine. 

Kl  I  ■.  ■    ■  ,  I    I    I  —  ■,    .  :.i  .■.■     ■    _    ■!     .   ,1.  ■■  ■!   ■   .■    ■  .  .  I'^eudonurrphini^  guartcfcai- 

cfil  ■•  'h.    moLiazLlo,    nitiierrordiu, 

STOKts  AND  dL-iiiLEY  CqS,— Iron  orf.H.  Kru[i!iilP. 

Usios  Co.— Lemmond  gold  mine,  dKb^ctn  iiiiK-9  froi 
gold,  quariz,  blende,  argentiferous  galenlle  (cunlainiug  ' 
ton,  GenlhJ,  pyrile,  Bonie  ctialaipyrite. 

Ya.vcet  Co. — Iron  ora,  amiautbus,  chromile. 

SOUTH  CAROLINA. 

ABBBVI1.I.E  DI8T. — Oakland  Grove,  gold  (Dorn  mine),  galenlle,  pyromorphite,  araethyBt,  gunet 

Anderson  Dist. — Al  PendleWn,  actiiiotile,  galeniie,  kaolin,  tourmaSine. 

Cha  RLestON. — Sefcn  i(e. 

CuEOWEE  Valley. — Galenite.  tourmaline,  gold. 

CHESTERnELD  D[ST.— Gold  (Brewer's  mine),  tale,  chlorite,  pyrophyllile,  pyrita,  native  bismuth, 
carbonate  of  biamulli,  red  aud  yellow  ocbre,  whetstone,  enargite. 

Ba  RLtNOTOS. — Eaol  in . 

Kdqefield  Dist. — I'siloraelane, 

Greenville  Ucst. — Galenite,  phoepbate  of  lead,  kaolin,  chalcedony  in  buhrstone^  beryl,  plmo- 
bago,  epidote,  U>arma!ine. 

Kersuaw  Dist.— flutite. 

Lancaster  Dist.— Gold  (Hale'a  mine),  talc,  chlorite  cjanite,  elasUo  sandatona,  pyrite;  gold  alN 
at  BUckman'a  mine,  Maaney's  mine.  Ezell'a  mine. 

Newberry  Disi. — Leadbillile  {?). 

Pickens  Dist. — Gold,  manganese  ores,  kaolin. 

fiiciiLAND  Dist  -Cbiastolite,  noTacalite, 
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Spartanburg  Dist.— Magnetite,  chalcedony,  hemoHte ;  at  the  Cowpens,  limonite,  grofihiU^  lime- 
stone, copperas;  Morgan  mine,  leadhiilite,  pyromorphite,  cerussite. 
Sumter  Dist.— Ag:ate. 

Union  Dist. — Fairforest  gold  mines,  pyrite,  chalcopyrite. 
York  Dist. — Limestones,  whetstones,  witherite,  barite. 

GEORGIA, 

Burke  and  Scriven  Cos.— Hyalite. 

Cherokee  Co.— -At  Cauton  Mine,  chalcopyrite,  galenite,  dausthalite,  plambogummite,  hitch* 
cockito,  mispickel,  lanthanite,  Jiarrisite^  cantanite,  pyromorphite,  automolite,  zinc,  staurolite,  cyanite ; 
at  Ball-Ground,  spodumene. 

Clark  Co.,  near  ClarksviUe. — Gold,  xenotime^  zircon,  rutile,  cyanite,  specular  iron,  garnet, 
quartz. 

Dade  Co. — Halloysite,  near  Rising  Fawn. 

Fannin  Co. — Staurolite,  chalcopyrite. 

Habersham  Co. —  Gold^  iron  and  copper  pyrites,  galenite,  hornblende,  garnet,  quartz,  kaolinite, 
Boapstoue,  chlorite,  nUile^  iron  ores,  tourmaline,  staurolite,  zircon. 

Hall  Co. — Gold,  quartz,  kaolin,  diamond. 

Hancock  Co. — Agate,  chalcedony. 

Heard  Co. — Molybdite^  quartz. 

Lincoln  Co. — LaztUiie  I  !  nUile  1 1  hematite,  cyanite,  menaccanite,  pyrophyUiUf  gold,  itacolu- 
mite  rock. 

Lumpkin  Co. — At  Field's  gold  mine  near  Dahlonega,  goldf  tetradymite^  pyrrhotite,  dilorite,  me* 
naccanite,  allanite,  apatite. 

Rabun  Co. — Gold,  chalcopyrite, 

Washington  Co.,  near  Saundersville. — WdoefUtej  fire  opaL 

ALABAMA. 

Bibb  Co.,  Centreville. — Irtm  ores,  marble,  harite,  coal,  cobalt. 

TusoALOOSA  Co. — Coaly  galenite,  pyrite,  vivianite,  limonite,  oaldte,  dolomite^  oyaniief  steatite^ 
quartz  crystals,  manganese  ores. 
Benton  Co. — Antimonial  lead  ore  (boulangerite  ?). 

FLORIDA. 

Near  Tampa  Bat.— Limestone,  sulphur  springs,  chalcedony,  camelian,  agate^  ailicified  Bhelli 
and  corals. 

KENTUOBnr. 

• 

Anderson  Co.— Galenite,  barite. 

Clinton  Co.— ^eodes  of  quartz. 

Crittenden  Co. — Galenite^  fluorite,  calcite. 

Cumberland  Co. — At  Mammoth  Cave,  gypsum  rosettes  I  caldte,  stalactites^  nitre^  epsomitd. 

Fayette  Co. — Six  miles  N.E.  of  Lexington,  galenite,  barite,  witherite^  blende, 

LiTiNGSTONE  Co.,  near  the  line  of  Union  Co. — Galenite,  chalcopyrite. 

Mercer  Co. — At  McAfee,  fluorite,  PW*^  calcite,  barite,  celestite. 

Owen  Co. — Galenite,  barite. 

TENNESSEE. 

Brown's  Creek.— Galenite,  blende,  barite,  celestite. 

Carter's  Co.,  foot  of  Roan  Mt. — Sahlite,  magnetite. 

Claiborne  Co. — Calamine^  galenite,  smithsonite,  chlorite,  steatite,  magnetite. 

Cocke  Co.,  near  Brush  Creek. — Caooxene  ?  kraurite,  iron  sinter,  stilpnoeiderite,  brown  hematite. 

Davidson  Co. — Selenite,  with  granular  and  snowy  gypsum,  or  alabaster,  crystallized  and  com* 
pact  anhydrite,  fluorite  in  crystals  ?  calcite  in  crystals.  Near  Nashville,  blue  celestite  (crystallized, 
fibrous,  and  radiated),  with  Inthite  in  limestone.  Haysboro*,  galenite,  blende,  with  barite  as  the 
gangue  of  the  ore. 

Dickson  Co. — Manganite. 
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'«  iron,  varitgated  inarbiat  T 


Boollieuit  comer  of  SlaW, — Siiflt   txipptrl  chalcop,TriU^   pprte, 

Wife,  gnloiiile,  /lurtiffFfr,  Blisonite.  bleude,  i/y'-crur,  trrmvltk,  fti. 
ic  Ilea,  allopliaue,  ralilil«.  chalrocite  (ducklowDtte).  duilcotndiLU, 


S£%  II    Ca     aai  e  OB.     Kpiwi  a  ai 
Surra    o     F      n  p 

UOKT  %  T    o    d  jr  rDbltniie,  gHrnet,  Btauralite. 

WiUTB  Co  —A  irt 

OEIIO. 

Baixbbhiob  {Copperaii  Mt.,  n  few  n>ilcs  post  of  B  V— f  alcite,  boriie,  pynte,  t^oppenis,  rIok 

CAnriELD. — Uypfim  I 

DccK  Creek,  lliniroe  Cq. — Petroleum. 

LjiKG  Erie. — Stronlimi  Islutid,  cdettitel  Fut-in  tlay  Iflaiid.  erhstHkl  miJptutrl  caldle. 

LlVKRPOOL. — Pelroleum. 

HAnimTA, — Artiillaceotis  Iron  ore;  iroo  ore  abuiidpnt  a<M  in  Scioto  and  Lawrenoc  Cos, 

Ottawa  Co.— aj-psum. 

PoLASD. —  Qijpmml 

MICHIGAN. 

BnKsr  (Monroe  Co.), — Qikik,  BmetlijBtinu  qunru,  apntite,  oplealiw. 

OuAm  KAPnia. — Scltaitr,  Hb.  nnd  ^naular  gfpium.  caldte,  dolomite,  enhj/dn'le. 

Lakk  Sdperior  Mi.vikq  Rihiion,— Tlio  four  principiil  regions  are  K-fvurnavi  I'oiot,  Tale  Rorilc, 
the  UnioriRHon,  and  PorlHK«  Lulie.  Tha  oiini*  of  Kctvn.-iiuw  Point  am  ninog  two  nngn  of  riW 
(ion,  Ohb  litiown  m  the  Oreenuone  Kinfcc,  and  iliu  oiU^-v  m  the  3i<iiiticrii  or  Uoliemian  Ruat 

(Wliitney).    The  copper  oocara  in  the  trap  or  Nin.j.i.: i,   ni'i  ni   it.,'  ueeioclBtHl  ouDglaiMnM 

iStliv'  capperl  native  nbmrl  diBlcopfrit^,  b^^rn   -  .   :  i-  i',   iniinjtiiDivQ  on^  vpidw 

prelmite,  lantmoniile,  daioHtc,  healaiiditv.  unboci^i"  oinipnct  ilntolil«.  cbrr^ 

colla.  mesotype  (Oop|ier  Falla  mine),  leoiUiardStt  lii. i  ;      ,        ,  h'jilifi  (ut  CltfT  minpi,  vi 

laetO'iiti-  (ih,),  calc  tpar!  (fuor'!:(i"  crjsliil^  uiMiriin—  ■  i  n.  i  ■,,  ■  ■  i  i  .!■:  ■Inrolitr,  urlhticl,.ge  (S'lpfrnf 
mina),  eaptimt',  blark  oxyd  of  copper  (near  LVipper  llicbrir,  bijt  cxIwusIctII,  chrjs.K'.,!',!  ;  I'l  i  ■  - 
colate  River,  pnleiiite  and  snlpliid  oT  copper;  clialcopjTite  and  native  tifliper  at  Presq'  Isl*;  ai 
Albion  nunc,  domeykile;  at  I'rince  Vein,  barilt,  calcile,  amtlhyat;  at  Micliipieoteii  Ids.,  copper 
nickel,  etilbito,  annlcite;  at  Albanj  and  Boslor  mine,  Portage  Lake,  jirf ?im(t,  aiialcilf,  orthttla.-: 
cuprite;  at  .Sheldon  looatioti,  ilomeijUte,  KhitiiKyite,  atgodoniie;  lale  Kojiale  oiine,  Portage  Ltie. 
compact  datolile ;  Quiiicy  mine,  cnlcite,  comiiact  dnlolite. 

MAKQtifrTE. — Mniigaiiite,  ^letiite;  twelve  miles  west  at  Jackson  Mt,,  and  other  miuea,  hentalUe, 
i('inp]«i(r,  ijSthite!  magnetite,  jnsper. 

IIOXKOG, — Aragiinile.  apatite. 

Pot.VT  Atix  Pe.iux  (Monroe  Co.), — Amethystine  qiiart!,  apatite,  oelestite,  calcile. 

SiGiNAw  Bat. — At  AlHbnsier,  gypsum. 

Stony  I'oj.'st  (Monroe  Co.), — Apatite,  amethystine  quarts,  ccleBtite,  cslcite. 

ILLINOIS. 

Gai.t.attn  Co.,  on  a  bmncb  of  Grand  Pierre  Creek,  s 
down  tbe  Oliiii,  iiiid  from  h.ilf  to  eljilit  niilea  from  this  rivi 
Btoni',  barite,  •jilinik,  blende,  brown  iron  ore, 

IJaSCock  Co. — At  Warauw,  g'larlz  ijaidtft  containing  cnkiltl  chalcedimy,  dolomite,  U^ndt! 
brown  fjiar,  pyrite.  nragotiite,  gypsum,  bitumen. 

IlAiiiiix  Co, — Near  Koaiclnre^  eakite,  gnlenite,  blende;  five  miles  back  from  EliEabethtowD,  Img 
iron :  one  mile  nortb  of  tlia  rivpr,  bdween  Eiiiabetlitown  and  Rosiclare,  nitre. 

J<|  Davies  Co. — At  OnleiiH,  gnlenile,  culcite,  pyrite,  blende ;  at  Marsden'a  digging;^  jraJntlc/ 
bknUf,  r>n'M>ile,  pyritt  I  iti  stalactitic  forms. 

Juliet.— JfariFfa.  ' 

QfiSI-Y.— tiifctfe.'  pyrite. 

SCALLH  IIOI-SP.— fij.ifc,  pyrite. 
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INDLAJffA. 

Limestone  Caverns  ;  Corydon  Caves,  etc. — Epsom  salt 

In  most  of  the  southwest  counties,  pyrite^  sulphate  of  iron^  and  fecUher  cdvm;  on  Sugar  Creek, 
pyrite  and  sulphate  of  %r<m;  m  sandsione  of  Llojd  Co.,  near  the  Ohio,  gypsum;  at  the  top  of  the 
blue  limestone  formation,  hrown  spar,  caicUs, 

MINNESOTA. 

North  Shore  op  L.  Superior  (range  of  hills  running  nearly  northeast  and  southwest,  extending 
from  Foud  du  Lac  Superieure  to  the  Kamanistiqueia  River  in  Upper  Canada). — ScoJedte^  apophyllite, 
prthnite^  stilbite,  laumontite^  heulandite^  harmotome^  thomsonite,  j^Mon'fe,  b€urite^  tourmaline^  epidote, 
hornblende,  calcite,  quartz  crystals,  pyrite,  magnetite,  steatite,  blende,  black  oiyd  of  copper,  mala- 
chite, native  copper,  chalcopyritt?,  amethystine  quartz,  ferruginous  quartz,  chalcedony^  cameiian^ 
ufjatf^  dru>*y  quanz,  hyalite?  fibrous  quartz,  jasper,  prase  (in  the  debris  of  the  lake  shore),  dogtooth 
spar,  augitc,  native  silver,  spodumene?  arsenate  of  cobalt?  chlorite;  between  Pigeon  Point  and 
Fond  du  Lac,  near  Baptism  River,  saponite  (thalite)  in  amygdaloid. 

Kkttle  River  Trap  Range.— Lpidote,  nail-head  calcite,  amethystine  quartz,  calcite,  undeter- 
mined zeolites,  saponite. 

Stillwater. — Blende. 

Falls  of  the  St.  Croix. — Green  carbonate  of  copper,  native  copper,  epidote,  nail-head  spar. 

Rainy  Lake. — Actinolite,  tremolite,  fibrous  hornblende,  garnet,  pyrite,  magnetite,  steatite. 

WISCONSIN. 

Big  Bull  Falls  (near). — Bog  iron. 

Blue  Mounds. — Cerussite. 

Lac  du  FLAiiiJEAU  R. — Garnet,  cyanite. 

Left  Hand  R.  (near  small  tributary). — Malachite,  chalcocite,  native  copper,  red  copper  ore, 
earthy  malachite,  epidote,  chlorite?  quartz  crystals. 

Linden. —  Gultnite^  tsmithaonite,  hydrozincite. 

Mineral  Point  and  vicinity.— -Copper  and  lead  ores,  chrysocoUa,  azurite!  chalcopyrite,  malachite, 
gaknite^  cerussite,  anglesite,  blende,  pi/rite^  barite,  ccUcite,  marcasite,  smitJisonite  I  (so-odled  dry*bone). 

Montreal  River  Portage. — Galenite  in  gneissoid  granite. 

Sank  Co — Specular  iron  I  malachite,  chalcopyrite. 

Shullsburo. — Galenite/  blende,  pyrite;  at  Emett's  diggings,  ^oJentfe  and  pyrite. 

IOWA. 

Du  BuQUE  Lead  Mines,  and  elsewhere. — Galenite!  cakite,  blende^  black  oxyd  of  manganese;  at 
Ewing's  and  Sherard's  diggings, '^mtY/i^onite,  calamine;  at  Des  Moines,  quartz  crystals,  selenite; 
Makoqueta  R.,  brown  iron  ore;  near  Durango,  galenite. 

Cedar  River,  a  branch  of  the  Des  Moines. — Selenite  in  crystals,  in  the  bituminous  shale  of  the 
coal  measures;  also  elsewhere  on  the  Des  Moines,  gjrpsum  abundant;  argillaceous  iron  ore, 
spathic  iron ;  copperas  in  crystals  on  the  Des  Moines,  above  the  mouth  of  Saap  and  elsewhere, 
pyrite^  blende. 

Fort  Dodge. — Celestite. 

Makoqueta. — Hematite^ 

New  (Galena. — Octahedral  galenite,  anglesite. 

MISSOURI. 

Birmingham. — Limonite. 

Jefferson  Co.,  at  Valle's  diggings. — Galenite,  cerussite,  anglesite,  calamine,  chalcopyrite^  malA^ 
chite,  azurite,  witherite. 

Mine  a  Burton. — Galenite,  cerussite,  anglesite,  barite,  calcite. 

Deep  Diggings, — Carbonate  of  copper,  cerussite  in  crystals^  and  manganese  ore. 

Madison  Co. — Wolframite. 

Mine  la  Motte. — Galenite/  malachite,  earthy  cobalt  and  nickel,  bog  manganese,  sulphoret  of  iron 
nd  nickel,  cerussite,  caledonite,  plumbogummite,  wolframite^  tiegenite,  smaltite. 

St.  Francis  River. — Wolframite. 

Perry's  Diggings,  and  elsewhere. — Galenite,  eta 

Forty  miles  west  of  the  Mississippi  and  ninety  south  of  St  Louis,  the  iron  mountains^  speonlar 
iron,  limonite;  10  m.  east  of  Ironton,  wolframite,  tungstite. 
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ARKANSAS. 

Batesvii.le. — III  bod  of  White  il„  some  miles  nbove  BateEville,  gold. 
GaeEN  Co. — Kenr  GBin«sville,  li^iiu. 

Hot  Bpbikos  Co. — At  Uot  lipringB,  thwingiWj   Magnet  Core,  broakiU  I  gchortcmils 
mB^cliie.  quartz,  green  coccoliU',  giraet,  opaiile,  permaskilt,  rutile^  Tipiijolit«,  thtmitoaiief 
Jmdepenuexce  Co. — I^UVray  Creek,  pdilumelaiiB. 

Lawk£kcs  Co. — Hoppe,  Bstli,  and  Kocli  Diine*,  amiOiMmitt,  dolomite,  pileDite;  vAxn. 
Maiuoji   Co. — Wood's  mine,   gniithsoiiilB,   lijdrosincite  (muriouile),    galeniif;    Poki 

Ouachita  Spbinos. — Qttarti/  whetstoiiee. 

I'i;laski  Co. — Kellogg  mine,  lo  m.  tiortli  of  Little  Kock,  UtraitedHlc,  Unnantitc,  aacnie, 
blende,  quartz. 


CALIFORNIA. 

Tlie  principal  gold  mina  of  Culiforcin  are  in  Tulare,  Freano,  Uoripiwa,  Tutilucnne,  CaL 
Dorado,  Plncer,  Nevada,  Tuba,  Sierra,  Bolle,  Piumaa,  Shaain,  tiiakijuu,  i<n<l  Del  NorMr 
■llhouitli  gold  ia  fijund  in  almoal  everj  county-  of  tlie  St«te.  Tlie  gold  L-cciim  in  quaru,  i 
with  Fulpliida  of  iron,  cupper,  zinc,  and  lead ;  in  Culnvenis  and  ruulouiue  counting  hi  Van 
SiBDislauK,  Golden  Uuie,  and  Rawhide  niia»i,  aswidHied  witli  lellurIdH  cif  gnlil  nnd  ml 
■lao  largely  obtained  Gum  plaoer  diggings,  and  furtlKir  it  ia  Ibuud  in  bcaoli  wiisliiiigw  id  I 
and  KJaoiHth  countie*. 

The  copjier  mines  are  pr^ncipsUy  at  or  near  Copperopolia,  in  CalaTerBjt  ci-unti  ;  oeai 
Valley,  in  Plumiu  count;;  near  Low  Divide,  in  Del  Aorte  conntf ;  ou  the  north  forb  •: 
River;  at  boledad,  in  Ltm  Angelea  county. 

The  fnercury  minta  ate  at  or  neur  New  Almaden  and  Nurth  Almnden.  in  SanM  Ciara  cv 
Sew  tdha  and  Suii  Carlos,  Monterey  county;  In  San  Luis  Obiapo  count;;  si  Pioneer 
other  lucalities  in  Lake  county ;  in  t^uta  Barbara  county. 

AI.PIXII  Go. — Morning  Star  mine,  efiargile,  stephanile,  polybasile,  barite,  quartz,  pyrite. 

Amador  Co. — At  Volcano,  chalcedony,  hyalite, 

Alambda  Co. — Diabolo  Rauge,  luagneaile. 

BcTTE  Co. — Cherokee  t'lal,  diamaiui. 

Calavehab  Co.— Copperopoii?,  c/ialoipynle,  mo!achile,  tuvrilt,  foyenUne,  picrviUt,  astir 
near  Mnrphy'p,  Jaiper,  opal ;  albite,  with  gold  nnd  pyrite ;  Mellonea  mine,  mlaverile,  petii\ 

Co STIU -Casta  Co. — San  Anluuio,  chuieedimy. 

Del  Korte  Co. — Creecenl  Cily,  agute,  famelian;  Low  Divide,  chalcopyrilc,  boniite,  m 
on  the  caaKt,  iridoamine,  platinum. 

El  Dokado  Co.— Pilot  Hill,  chalcopjrile;  near  Georgetown,  hesHite,  froin  plncer  t 
Boger'a  I'lainj,  Hope  Valley,  ;;riMfular  j/nr;icr  in  copper  ere;  Coloma,  cAromifn  ;  tSpanish 
g    (TSpJO 

KES  C  aa,    ndalus 

cnwHiife  te,  bai-ile,  atacamile,  ealcile,  gnasulor 
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te;    William's  Pass,  chalcedoiiy; 

ts     Uen  garnet,  in  copper  ore. 

bu      PineTreviume,  tetnihedriie;  Bur^ 
m        axurilel  near  Coullerville,  cinruU 
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Ii  pyrite,  chaifopyrile,  blende,   m 
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Babe    Inurroaline,  orthoclase,  garnet. 
pintHi'  ores, 
arayaiiilt,  acrpenlJue,  chrysolite. 
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San  Luis  Obispo  Co.— Asphaltum,  cinnabar. 

San  Berxardixo  i'o.— Colorado  River,  agate,  Irona;  Temescal,  cassiterite;  Rusa  District,  gal^ 
nite,  cerussite ;  Francis  mine,  cerargryriie. 

Shasta  (>).— Nt-ar  ?^hasta  City,  liematite,  in  large  masses. 

Siskiyou  Co. — Surprise  Valley,  eelenite,  m  large  slabs. 

Sonoma  Co. — Aciinolite,  garnets. 

Tulare  Co. — Near  Vi.*««lia,  uiagnesite,  asphaltum. 

Tuolumne  Co. — 'rouriiuiJine,  treraoMte;  Sonora,  graphite;  York  Tent,  chromite;  Golden  Rul« 
mine,  petzite^  ccUaverite,  altaite,  liessite,  magnesite,  tetrabedrite,  gold;  Whiskey  Ilill,  gold/ 

Trinity  Co. — Cassiterite,  a  single  npecimen  found. 

LOWER  CALIFORNIA, 
La  Paz. — Cuprosoheelite.    Loretto. — Natrolite,  siderite,  selenite. 

NEVADA. 

Carson  Valley.— Chrysolite. 

Churchill  Co. — Near  Ragtown,  gayAussite^  trona,  common  salt 

Com  STOCK  Lode.— Gold,  native  silver^  argenttte,  stephanite^  polybasite,  pyrargyrite,  proustite,  t©. 
trahedrite,  cerargyrile,  pyrite,  chalcopyrite,  galeuite,  blende,  pyromorphite,  arsenical  antimony, 
arsenolite,  quartz,  calcite,  gypsum,  cerussite,  cuprite,  wulfenite,  amethyst,  kiistelite. 

Esmeralda  Co. — Alum,  12  in.  north  of  Silver  Creek ;  at  Aurora,  fluorite,  stibnite;  near  Mono 
Lake,  native  copper  and  cuprite,  obsidian;  Columbus  district,  borate  of  lime ;  Walker  Lake,  g}'p* 
sum.  liemntite;  >ilver  Peak,  s(Ui,  saltpetre,  sulphur,  silver  ores. 

Humboldt  District.— Sheba  mine,  native  silver^  jamesonitt,  stibnite,  tetrdhedrite^  proustito, 
blende,  cerussite,  calcite,  bournonite,  pyrite,  galenite,  malachite,  xanihocone  (?). 

Mammoth  District. — Orthoclase,  tnrquois,  hubnerite^  scheelite. 

Reese  River  District. — Native  silver,  prouatite,  pyrargyritt,  stephanite,  blende,  polybasita, 
rhodochrosite,  embolite,  tetraJiedritt !  cerargyrite,  embolite. 

San  Antonia. — Belmont  mine,  stetefeldtite. 

Six  Mile  CaSon — Selenite, 

Oumsby  Co. — W.  of  Carson,  epidote. 

Storey  Co.— Alum,  natrolite,  scolesite. 

ARIZONA. 

On  and  near  the  Colorado,  gold,  silver,  and  copper  mines;  at  Bill  Williams's  Fork,  chrysocolla, 
malachite,  atacamite,  brochantite ;  Dayton  Lode,  gold,  fluorite,  cerargyrite ;  Skinner  Lode,  octahe- 
dral  fluorite ;  at  various  places  in  the  southern  part  of  the  territory,  silver  and  copper  mines ; 
Heiutzc'lmann  mine,  stroineyeritey  chalcocite,  tetrahedrite,  atacamite. 

OREGON. 

Gold  is  obtained  from  beach  washings  on  the  southern  rroast;  quartz  mines*  and  placer  mines  m 
the  Josephine  district ;  also  on  the  Powder,  Burnt,  and  John  Day's  rivers,  and  other  places  in 
eastern  Oregon ;  platinum,  iridosmine,  on  the  Rogue  River,  at  Port  Orford,  and  Cape  Blanco. 

IDAHO. 

In  the  Owyhee,  Boise,  and  Flint  districts,  gold.eilso  extensive  silver  mines ;  Poorman  Lode,  cerorw 
gyritej  proustite,  pyrargyrite  /  native  silver,  gold,  pyromorphite,  quartz,  malachite;  polybasite;  on 
Jordan  Creek,  stream  tin ;  Rising  Star  mine,  stephanitt,  argenUte,  pyrargyrite. 

COLORADO. 

The  principal  gold  mines  of  Colorado  are  in  Boulder,  Gilpin,  Clear  Creek,  and  Jefferson  Cos.,  on 
%  line  of  country  a  few  miles  W.  of  Denver,  extending  from  Long's  Peak  to  Pike's  Peak.    A  large 


AMERICAN    IXKAT-niEB. 


porilnn  or(1>»  pnM  is  nxsocliiloi!  vith  veins  of  pyHiE  and  clialmpf  rile :  silrpr  and  Imil  minnvmit 
and  Hour  Qmii  ectowu,  Clenr  Creek  Co.,  itrd  to  the  wevlwsrd  in  SuniiaU  Ga^  on  SiHk«  uiil  bni 
rivera;  WiJIla  Gulch,  Dear  Black  tlawk,  enur^fe  witli  pjrite,  Uuoritv,  scorgditcT 

L  CANADA.  ^^^^^^L 

W  Abbboroxbh— LabndoHte.  ^^H 

I  Sat  St.  pAtTL. — Mraneranibt  apatile,  alUaiCe.  rati1e(oTbrooldteT).  ^^M 

I  Bolton. — Chromile,  ma^uaUf,  ftorpentine,  piorolite,  Btostite,  bitter  spar,  wad. 

BoconmTtLLE. — Augiie  in  trap. 

Beuus. — lUa'jueliic,  clinlcopTrite,  tjAmt,  menaccsnite,  phjllile,  scKlalitc,  eoacriafle.  icalo^ 
diloriloitL 

Gbaudly. — Analdine,  chabazite  and  calcEte  in  trachyla,  menoccoflifc. 

CUATEAU  RlCUEB. — LobfoiloTiU,  hyperMoit,  aadeBitc. 

DAlLi.EBO[rT  — Blue  Epical  with  cUutonSte. 

GaiwyiLLE— Tabular  ^lar,  iphene,  idocnwe,  caloite,  pyToieiiB,  Btefltite  (nmseelaeritelt  «urwi 
{clnnaiDoii-slane),  ilroia,  jfrapiile,  rcapolilA, 

nAH.— CiirnmiCe  in  serpentine,  dlallage,  aRU7TK>ny  I  ttnarmontle  t  kermtttle,  tmJemtiHitt,  auloiita, 

IsvcniTESa. —  Yuntgaltd  ooppcr. 

LaKs  St.  Fbajiois. — AndaivniU  in  mica  slate. 

Lasubco  WHB. —BaHle, 

IXBDB. — DolomiW,  (Jialcopyrite,  gold,  chhritoid. 

Mnj.R  IsiSB — Labradifrilt  I  menacwiuite,  hvpemthene,  andesite,  lirton. 

iimtTHEAL.—  CdlcUe,  augiU,  Bphane  in  trap,  chrysolite,  nutrolilo. 

MDftts. — i^heiic,  ii}>atile^  lahradoriU, 

OBFOttD,— W  liiw  garnat,  chrome  gamtl,  mitlrrite,  aerpentine. 

Ort  A  wa. — /yroiBM  e. 

PoLTOS.— Cliromite,  gUalHe.  aerpentine,  anii'anftiut. 

RoDaEUOST  Mth.— Angite  in  trap. 

SSSBBSOOEE. — At  Buffield  mine,  aOniel  luOivt  tilw,  ar^ntite,  cfaalpopyrite,  bte&d^ 

St.  Abbanii. — Hiraceoua  iron  ore  with  qiiartt,  epidote. 

St.  Fbastoik  Beaucb.— Gold,  platinnm,  iridoamine,  ilmeniw,  magnetite,  serpentina,  chroroitt 
eoapstone,  Liarite. 

St.  Jerome. — S/thene,  apatile,  thondrodiit,  phlogopilt.  tounnaJine,  xireon,  molybdeiiiti;,  moipriK 
pyrile). 

St.  Nobbert — Amethyat  io  greenBtone. 

Stckklei.— Sit  pent!  ne,  verd-anligve  !  scliillcr  spar. 

SVTtom.—itagattile  in  fine  crystals,  upecular  iron,  rulile,  dolomite,  maftiaile,  chromireroiia  lat, 
bitter  apnr,  Rt«ntlte. 

Upros. — Chalcopyrilo,  malachite,  calcile. 

Va  imllEmL. — Limonitc,  vivianite. 

YAUASKA.^SphpQe  in  trap. 


Balsah  Lake. — ifolybdenile,  aoapolile,  quartz,  pyroienp,  pyrite. 

BHANTFonn. — Siilphnrii;  add  spring  (4'2  parts  of  pnre  sulphuric  add  in  1  ono). 

BATEnmar. — Barite,  black  loiirmaline,  perUiile  (orthoclase),  iiem/er((e  (albile),  byloirmi/e,  pyroietm 

Bbou  e. — Magnetite. 

Bbucb  Mi.nes. —  Calcile,  dolnmite,  qnartl.  chaloopyrte. 

BuRnEie. — Fyroxritt,  albite,  mica,  sapphire,  splitme,  •:ha.]<x>pjrile,  apatite,  black  tpinel  /  apodii 
ment  liii  a  bimlder),  serpentina. 
Bytown. —  'Wci'te,  bjitoiiuiile,  chondrodile,  apinel. 
CAfG  lFPia(WA9Fl,  Lake  Huron. — Oialito  in  sliaios. 
Cla  bekdos.  — liliKmst. 
Daliioubik. — llnmblende,  dolomite. 

DnnuMOKD, — Labradorite.  * 

Er.JiSLEY. — PjToieiie,  ppliena.  feldspar,  tourmaline,  apatite. 
FIT2R0T. — .\mber,  brown  Ivarmaline,  in  quartz. 
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Go^TiN'EAU  River,  Blasdell's  Mills.— Calcite  apatite,  tourmaline,  hornblende,  pyroxene. 
Grand  Calumet  Island. — ApOkte,  phlojopUel  pyroxene!  spliene,  idoawst!!  serpeniim',  ircmo 
lite,  s'.o polite,  brown  and  black  tounnaline!  pyrite,  lopaniie. 
High  Falls  of  the  Madawaska.  -  Pyroxene!  liorublende. 
Hull — Magnetite^  garnet,  graphite. 

IIuNTERSTOWN'. — ScapoUtf^  sphene^  idocrase,  garnet,  brown  tourmaline! 
Huntingdon. — Cuicite  ! 
Inniskillen. — Petroleum. 
Kingston. — Ctlestite, 

Lao  DE8  Chats.  Island  Portage. — Brown  tourmaline!  pyrite,  calcite,  quartz, 
Lanark. — Raphilite  (hornblende),  serpentine,  asbestus. 
Landsdown  — Baritt!  vein  27  in.  wide,  and  fine  crystals, 
Madoc. — Magnetite, 

Marmora.— Magnetite,  chalcolite,  garnet^  epsomite,  specular  iron. 
MAiMANSE.~-P»te/t6fe»cfe  (coracite). 
McNab. — Specular  iron,  barite. 

MiCHiPicoTEN  Island,  Lake  Superior. — Ihmeykite,  niccolite,  genthite. 
Newbo ROUGH. —  Cfiondrodite^  graphite. 
South  Cuosuy. — Chondrodite  in  limestone,  magnetite. 
St.  Adele. — Chondrodite  in  limestone. 
8t.  Ionace  Island. — Calcite^  native  copper, 
Sydenham. — Celestite. 

Terrace  Cove,  Lake  Superior. — Molybdenite. 
Wallace  Mine,  Lake  Huron  — Specular  iron^  nickel  ore,  nickel  vitrioU 


NEW  BRUNSWICK.* 

Albert  Co. — Ilopewell,  gypsum ;  Albert  mines,  coal  (albertite) ;  Shepody  Mountain,  alunite  in 
clay,  calcite,  iron  pyrites,  manganite^  psilomelane,  pyrolusite, 

Carleton  Co. — Woodstock,  clialcopyrite.  hematite,  limonite,  wad. 

Charlotte  Co. — Campobello,  at  NVelchpool,  blende,  chalcopyrite,  bornite,  galenite,  pyrite;  at 
head  of  Harbor  de  Lute,  galenite;  Deer  Inland,  on  west  side,  calcite,  magnetite,  quartz  crystals ; 
L)igdigna8li  Uiver,  on  west  side  of  entrance,  calcite!  (in  conglomerate),  chalcedony;  at  Rolling  Dam, 
graphite;  Grandnmnan,  between  Northern  Head  and  Dark  Harbor,  agate,  amethyst,  apophylUte^ 
cakitc^  hemaiile,  heulandite,  ja.sper,  magnetite,  natrolite,  stiWite;  at  VVhale  Cove,  calcite!  heuland* 
iie.  launiontite,  stilbite,  sejni-ojtal!  Waguguadavic  River,  at  entrance,  azurite,  chalcopyrite  in  veins, 
uiaincliite. 

Gloucester  Co. — Tete-a-Gouche  River,  eight  miles  from  Bathurst,  chalcopyrite  (mined),  oxyd  of 
tuaitgaTiese  !  !  formerly  mined. 

Kings  Co. — Sussex,  near  Cleat's  mills,  on  road  to  Belleisle,  argentiferous  galenite ;  one  mile  north 
of  Baxter's  Inn,  .specular  iron  in  crystals,  limonite;  on  Capt.  McCready's  farm,  selenite! ! 

Restigouche  Co. — Belledune  Point,  calcite!  seipentiiie^  verdrantique ;  Dalhousie,  agate,  carnelian. 

Saint  John  Co.;— -Black  Rivt-r,  on  coast,  calcite.  chlorite,  chalcopyrite.  hematite!  Brandy  Brook, 
epidoie,  hornblende,  quartz  crystals ;  Carleton,  near  Falls,  calcite ;  Chance  Harbor,  calcite  in  quartz 
veins,  chlorite  in  argillaceou.s  and  talcose  slate;  Little  Dipper  Harbor,  on  west  side,  in  greenstone, 
amethyst,  barite.  quartz  crystals ;  Moosepath,  feldspar,  hornblende,  mu.scovite,  black  tourmaline ; 
Musquash,  on  east  side  harbor,  copperas,  graphite,  pyrite;  at  Shannon's,  chrysolite,  serpentine; 
east  side  of  Musquash,  quartz  crystals! ;  Portland,  at  the  Falls,  graf»hite;  at  Fort  Howe  Hill, 
calcite^  graphite;  Crow's  Nest,  asbestus,  cfirysolite,  magnetite,  serpentine,  steatite;  Lily  Lake, 
while  augite?  chrysolite,  graphite,  serpentine,  steatite,  talc;  How's  Road,  two  miles  out,  epidote 
(ill  syenite),  steatite  in  limestone,  iremolite;  Drury'a  Cove,  graphite,  pyrite,  pyrallolite?  indurated 
talc;  Quaco,  at  Lighthouse  Point,  large  bed  oxyd  of  manganese;  Sheldon's  Point,  aetinolite, 
asbestus,  calcite,  epidote,  malachite,  specular  iron ;  Cape  Spencer,  asbestus,  ctilcite,  chlorite,  specular 
i?-on  (in  crystals);  W^estbeach,  at  east  end,  on  Evans'  farm,  chlorite,  talc,  quartz  crystals ;  half  a 
mile  west,  chlorite,  chalo«»pyrite,  magnesile  (vein),  magnetite;  Point  Wolf  and  Salmon  River, 
asbestus,  chlorite,  chrysocolla,  chalcopyrite,  bornite,  pyrite. 

Victoria  Co. — ^Tabique  River,  agate,  carnelian,  jasper ;  at  mouth,  south  side,  galenite ;  at  mouth 
of  Wapskanegan,  gypsum,  salt  spring;  three  miles  above,  stalactites  (abundant) ;  Quisabis  River, 
blue  phosphate  of  iron,  in  clay. 

« 

*  For  a  more  complete  list'of  localities  in  New  Brunswick,  Nova  Scotia,  and  Newfoundland,  see 
catalogue  by  0.  C.  Marsh,  Am.  J.  Sci ,  U.  xxxv.  210,  1863. 
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r.  Co.— BelleTUe.  pvrile;   Don*8ler.  on   THj'lofB  &rm,  cannri    cm);  t'iaj    _. 
alou^l  on  Ayrra'g  iBrm,  a^phaltuiD,  petroleum  Bpnug;  GrniKl Inure.  B|iaute,  wtenite  {la  Urgtajt 
U<^;  Ueinrnniruuk,  coal  (iilbcniio);  Slii-dlna  four  milM  up  Scniluup  Rivtrr,  coaL 
1 OKK  Vo. — Near  KritluricUiD,   HtiOMlc,  JBDieaouile,  berUiierlM ;   i'ulcictck    Kirer,  aUtoiU.  ta 


NOVA   SCOTIA. 

AssAi'Oi.ra  Co.— Cbnit's  Cove,  apnjiliyaile,  nBtroliic;  Oate«'a  MonnUin,  nnalciu.  b 
tneioMef  nalrolile,  stilbite;  Msriinri  Cove,  anakiU!  cliabazile,  httitanditi; ;  Moose  Kir*r,  Mrf 
luBUi'Ctllc;  ^'ictull  RIvCT,  at  llie  FiLii,  b«il  uf  hemntlie;  I'nniduie  River,  bluet  luiinnaljM,  ml) 
quart:,'  I ;  Furt  Qmrge,  ruKiclile.  laumonlite,  meMiliK,  xlilbile;  east  of  Fort  Gt-oi^v.  oo  cbmL  afv 

EivlJlleoi>ntuiningpjn)liIHi  Peter's  Pcpiiil,  west  side  of  Sliioock'a  Brook,  aptphyUilr  !  enkite,  hM' 
udile,  Imtmonlite  I  (Kbiimlaiit),  native  L-op[wr,  tlilbile ;  Si.  Cmix  Cure,  diaboule^  hculalidile, 

OOLCHRSTKB  CO.— Five  luluiids.  K»n  Uivcr,  bnritil  culcile,  dulrnoiw  (iinkeriteX  hematJiu, diika 
pyrilej  ludlaji  Poiiil.  nnilachittr,  itiiigijcliie,  red  uopprr,  telraliedriln;  PmiiacW  iHlnodiv  aadtiV 
MlcilP,  elialmslltl  Dstnijiltf,  BiliceoUM  Biiilfr;  Ijindoiiderry,  on  braiicll  of  Great  Vill«icB  Hinr.iirik. 
•iikarlle,  liemelile,  lliiinnlie,  magnetlir;  CiK'k'A  Brook,  aukerite,  hematite;  Maitiii'a  Biuok.  !«■» 
llM,  liiuouiie ;  at  Folly  River,  below  PaH.",  aiikerite,  p;riia ;  oii  bigli  land,  eoHt  of  rirrt,  ackfia^ 
beoiatlle,  llmoniU,-  on  Arcliibald'd  land,  unkeiile,  barit,  beiimlite;  Salniun  I£iv«r,  eniilli  brandi^ 
dialcopfrite,  bematite:  Sfanbeoacadle  River,  aiihydrile,  oolcite,  baritt,  bematite,  oxj-d  of  mat*- 
dvm:  at  the  Canal,  pyrite:  Stewiacke  River,  barite  (in  limestoae). 

Ijl'UBKRLAXD  Ca  —  L'avn  Chii?(ru«]l'i,  barite;  Cipe  ll'Or,  analrilt,  opophyUile.' !  chailBaU, 
rsnjtrllli'.  laurnontile,  mwo'ife.  malucliile.  nulrulile,  naUvc  cupjnr,  ubsidiati,  rpd  cupper  (tare^  vrvMu- 
itn  (nrt);  Honw-elioo  Core,  enat  alilu  of  Cape  D'Or.  analdle.  calcnut,  ?liibite;  Isle  Haute.  n«ll) 
Htdi',  Biiiilcilu,  apojihyUite  1 1  calcite.  lanlandile  !  I  natnilitv,  mesolite,  stiMIt  I  JoggiiiH,  coal,  bcm- 
tiit,  llnioiiiie;  malacliite  and  tetmliedriie  ni  Seamun'a  Bmok;  Partrid^  Ulaod,  aoiilciie,  t^ipk^ 
litf  !  (rare),  am,elJtyill  tgatt;  apatite  (mre),  caicile  1 1  chabazile  (acadioKle).  chaliKduiiy.  nir>.nt 
(rare),  itj-psuru,  \KWitOiUr.  haJaadikl  uiapnetilo,  jd'tttfe .' /  ;  Swan'a  Creek,  tresl  side,  near  tl.e  I'niot 
ua'cile,  K}'|<Biini,  hetttantiile,  p^rite;  east  aide,  at  Wasaon'H  Bluff  aud  ricloitj.  aaalrilel  t  •tpt^^f'' 
iUtJ  (rnre),  coMlt.  /JiahtiUel  I  (aoailiolile).  gypsum,  hwlandile  1 1  nalrolile!  ailioeoua  nfniiir;  Tao 
lalnndi,  moaa  apale,  aualuM,  calclle,  cbutwEile,  /imiandite ;  McEiy'a  Ueaid,  •tu>a]vii«.  ^IdM 
l:;uUnillle,  sillaeout  liiierl 

DiOHT  Co. — Brier  Island,  native  copper,  io  trap ;  DIgby  Neck,  Sandy  Cove  and  Tidnity.  v/i^, 
marUiyt,  caldU,  diabasfU,  hematfltl  lawnontite  (abundant),  magnetite.  ttiBnlc,  quartz  cryatab; 
Oiilllver'a   Hole,  titO'jwUCe,  ftilhitel;  Mink  Covp,  ainetliysl,  ch-ibaiiUI  ituurtz  '       ""  ' 


s  [Jn«jk,  Ltur  nOiifM,  chal^ 
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laiidite,  alilbile,  qiiiirCz  cryslala. 

GuTBBOHO'  Co. — Capo  Canseau,  andn'iisifa. 

Halifax  Co. — Gay's  river,  galonite  in  limcstonp ;  southwest  of  Hallfni,  (nroGt,  staurolite,  tour- 
maline; Tangier,  gold!  In  quartz  veins  in  elaj  slute,  nsaodat^d  ivich  auriferoua  pj-rilea.  galeniU'. 
hematite,  mifplckel,  and  magnetite;  gold  haa  alao  been  found  io  the  same  formation,  at  Counov 
Harbor,  Fort  Clarence,  Isaac's  Harbor,  Indian  Harbor,  Laidlow'a  farm,  Lawrence  town,  Sherbrooke, 
Salmon  River,  Wino  Cove,  and  other  places. 

Hants  Co. — Cheverie,  OJtyU  of  manganeae  (in  limestone) ;  Fetiie  Riv*r,  gypsum,  oiyd  of  man- 
gaiieM ;  Windsor,  ealiile,  cryptomorphile  (boronatrocalcite),  bowlite,  glauber  salt.  The  Ian 
three  njmerala  are  found  in  beds  of  gypsum. 

ElKQS  Co. — Black  Roek,  centrallasaite.  corinite,  eyanolite ;  a  few  miles  east  of  Binck  Rock, 
prehnite?  sf.VJite.';  Cape  Blomidon,  on  the  coast  between  the  cape  and  Cape  Split  tho  foilowiog 
miuerjls  occur  in  many  places  (some  of  the  best  loculitics  are  nearly  opposite  Cupe  Shsrpi :  a'«t'- 
ci'te/  /  ajoi*.  aineth'jsl!  apoplty'titt !  calcite,  chalcedony,  chabo^ta,  gmclinite  (IcdereriteX  hema- 
tite, l,euiaadi!e  I  laumontite,  inagueUte,  malaehito,  mswidfc,  native  copper  (rarel  nalmhlel  psilome- 
laue,  'tilbitt!  thomsonite,  foriielitc,  qnarts;  North  Mountains,  amethyst,  bloodstone  (rare),  frm- 
ghuius  quarlz,  inesoliU  (in  soil);  Long  Point,  Ave  miles  west  of  Black  Rock,  hetdandiU.  laumoiiHk!  ^ 
itilliile  I  !;  Morden.  upophyUitt,  mordenilt ;  Scot's  Bay.  ayaie,  amethyst,  chalcedony,  meeolitc,  ualro- 
lite  ;  Woodwonh's  Covo,  a  few  miles  west  of  Scot's  Bay,  agak  I  chaJcedony  !  jasper. 

LtrxENDURO  Co— Chester,  Gold  River,  gold  in  quarti,  pyriw,  miepickel;  Cape  la  Have,  pjrite; 
The  "Oveus,"  gold,  pyrite,  iidajnckell  Petite  River,  gold  in  sinte. 

PlCTOU  Co —Ficloii,  jef,  oiyd  of  manganese,  limonKe  ;  at  Rodor's  Hill,  six  miles  went  of  Pictou, 
barite;  oi>Carribou  River,  gray  copper  and  malachite  inliguite;  ut  Albion  mines,  coaL  U-nonite; 
Ea^t  River,  limonlte. 

QnBESB  Co.— WcBlflcW,  gold  in  quartz,  pyrite,  mispickel;  Five  Rivers,  near  Big  FoU.  gold  ii 
quartz,  pyrite,  miapii^ktl,  limomlc. 
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RioiixoxD  Co. — ^West  of  Plaister  Cove,  barite  and  calcite  in  sandstone ;  nearer  the  Cove,  caldte, 
fiuortie  (blue),  siderite.  • 

Shelburne  Co. — Shelbume,  near  mouth  of  harbor,  garnets  (in  gneiss);  near  the  town,  rose 
quartz;  at  Jordan  and  Sable  River,  staurolitt  (abundant),  Chiller  spar. 

Sydney  Co. — Hills  east  of  Lochaber  Lake,  pyrite,  chicopyrite,  siderite,  hematite ;  Morristown, 
epidote  in  trap,  gypsum. 

Yarmouth  Co.— Cream  Pot,  above  Cranberry  Hill,  gold  in  quartz,  pyrite;  Cat  Bock,  Fouchu 
Point,  asbestus,  calcite. 

• 

NEWFOUNDLAND. 

Antony's  Island. — PyrilA, 

Catalixa  Harbor. — On  the  shore,  pyriie  ! 

Chalky  Hill. — Fddspar, 

Copper  Island,  one  of  the  Wadham  group. — Chakopyrite, 

Conception  Bay. — On  the  shore  south  of  Brigus,  bomite  and  gray  copper  in  trap. 

Bay  op  Islands. — Southern  shore,  pyrUe  in  slate. 

Lawn. — Gdlenitey  cerargyrite,  proustitt,  argerUUe, 

Placentla  Bay. — At  La  Manche,  two  miles  eastward  of  Little  Southern  Harbor,  galenitel ;  on 
the  oppo8it<»  side  of  the  isthmus  from  Plaoentia  Bay,  barite,  in  a  large  yein,  occasionally  acoonki 
pauied  by  elialcopyrite. 

Shoal  Bay. — South  of  St.  John's,  chalcopyrite. 

Trinity  Bay.— Western  extremity,  barite. 

Harboe  Gbsat  St.  LAWSziiOE.~WeBt  side,  fluorite,  galenite. 


FOKEIGN  LOCALITIEa 

With  reference  to  foreign  localities,  consult  for 

Europe  generally,  Leonhard's  Topogr.  Min. 

Great  Britain,  Greg  &  Lettsom's  Min. ;  Brooke  &  Miller's  Ifin. 

France,  DufVenoy's  Min. ;  Descloizeaux's  Min. 

Switzerland,  Kenngott's  Min.  der  Schweiz. 

Gebmany,  Hansmann's  Min. ;  Quenstedt's  Min. 

Austria,  Zepharovich's  Min.  Lex. 

Sweden,  Hisinger's  Min.  Schwed. 

Finland,  A.  £.  Nordenskiold's  FinL  Ifin. 

Russia,  Kokscharof 's  Min.  RussL 
For  the  full  titles  of  the  works  hero  referred  to,  see  pp.  xxxij-ilf. 
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SUPPLEMENT. 


This  supplement  oontaiDS  descriptions  of  some  species  imperfectlj  known,  and  notices  of  ne^ 
or  described  species  which  came  to  hand  too  late  to  be  inserted  in  the  preceding  part  of  thii 
work.     The  numbers  affixed  to  the  species  indicate  their  places  in  the  system. 

^sciiYNiTE  (480,  p.  522).  Mean  of  four  closely  agreeing  analyses  bj  Marignac  (Bib.  Univ 
Geneve,  Aug.  25,  1867,  p.  286): 

Cb,Ti    Sn       th        Ce     La,  f)i    ^       ^e      Ca      ign. 

51-45  0*18  16-76  1849  5*60  112  817  2-76  l-07=99-58. 
« 
G.=5'23.  The  amount  of  metallic  acids, varied  between  51-15  and  51-75.  Analyse»»of  the 
metallic  acid  gave  the  relation,  Cb  29*31,  Ti  22*14,  differing  materially  from  Hermanu's  results. 
Hariprnac,  having  previously  examined  the  acids  of  euxenile  (see  p.  522),  concludes  that  the  rela- 
tion between  the  metallic  acids  is  the  same  as  in  seschynito,  and  that  these  two  minerals  differ 
mainly  in  the  character  of  the  bases  they  contain ;  and  that  both  may  be  represented  by  the 
general  formula  5  R  Ti  +  2  ]ft'»  Ob. 

Agnesite.  Carbonate  of  Bismuth  W.  Macgregor^  Sowerby's  English  Min.,  Beud.^  Tr.,  iL  875, 
1832;  xVgnesite  B.  dc  M.  Min.,  691,  1852.  An  earthy  steatite-like  mineral  from  St  Agnes  in  Corn- 
wall,  having  G.=4*31,  made  by  Macgregor  to  consist  of  C  51-3,  Bi  28*8,  ^e  2-1,  '^\  7-6,  Si  «-7,  It 
3  6=100;  which  result  is  pronounced  by  Beudant  as  probably  "quolque  grandc  orreur,"  and  so 
proved  by  Thomson  (Min.,  iL  5i>4),  who  states,  after  personal  trials,  that  it  did  "  wo<  effervesce  with 
acids,  and  contained  only  a  trace  of  bismuth  " ;  and  also  by  Greg  and  Lettsom,  who  examined  a 
specimen  in  the  late  Mr.  Allan*s  collection,  from  Mr.  Macgregor,  with  the  same  result  as  to  effer- 
vescence, and  say  that  it  may  be  an  impure  bismuth  odiro.  Allan  appears  to  have  thought  it 
unworthy  of  a  place  in  his  edition  of  Pldllips*  Mineralogy  (1837),  and  does  not  even  allude  to  it 
under  bismuth  ochre. 

Altaite  (48,  p.  44)  This  rare  species  has  been  identified  at  the  Stanislaus  mine,  Cal.,  and 
F.  A.  Geutli  has  also  observed  it  in  minute  quantities  associated  with  petzito  at  the  Golden  Rule 
mine,  Cal  (Am.  J.  Scu,  II.  xlv.  311).  The  mineral  from  the  former  locality  ia  tin-white,  with  a  yel- 
lowish tinge,  tarnishing  to  bronze-yellow;  streak  gray;  with  H.=3,  and  has  a  distinctly  cubic 
cleavage.     Composition,  after  deducting  in  1,  1*03  p.  c.,  and  in  2,  1*96  of  quartz  : 

1.  Te  37-31      Pb  60-71      Ag  1-17       Au  0*26=99-45. 

2.  [37  00]  47-84  11*80  3  8»ii=100-00. 

No.  1  is  the  first  con^olete  analysis  of  this  species,  and  confirms  the  assumption  of  Rose  that 
it  is  a  compound  «analofCOus  to  hessite.  Dr.  Grenth  calculates  No.  1  to  contain  99-25  p.  c.  of  altaite 
and  2*20  of  hessite ;  and  No.  2,  77*42  altaite,  and  23*11  p.  c.  hessite.  An  earlier  result  on  another 
specimen  obtained  by  Gf^nth,  after  separating  carbonates  and  excluding  8  p.  c.  free  gold,  and  3-45 
quartz,  gave  Te  (37*14),  Ag  44-49,  Pb  18-37  =  10000.  This  may  represent  70'85  hessite,  and  29  26 
altaite.  I'he  material  appeared  to  be  pure,  but  Genth  states  that  further  investigation  is  needed 
to  ascertain  whether  there  is  a  tellurid  of  silver,  or  tellurid  of  silver  and  lead,  wMch  has  a  white 
color  and  cubic  cleavage. 

Amphibole  (247,  p.  232).  Compact  asbestus  from  Bolton,  Mass.,  afforded  T.  Petersen  (Jahresb 
<6r  1866,  924,  1868): 

§158-80    3fcl  It.     *e  3-05     %  22*23    Ca  16*47     fi<r.=100  55.    G.=3  007. 
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SUPPLEMENT. 


The  formulas  on  the  new  system  for  aluminous  pyroxene  and  amphibolo,  pp.  207,  208,  become^ 
if  the  Greek-lettered  symbol  be  used  also  for  the  silica,  (ySiai  /*Ali)  6|Ov|  ft. 

Andalusite  (322,  p.  371).  The  chiastolitc  of  Lancaster,  Mass.,  afforded  T.  Peterseu  (Jahresb 
]86(),  921): 

Si  41-95     Xl  48-60    Fe  930     Oa  0-41=100-26.     G.=2-928. 

* 

Anorthite  (310,  p.  387).  Tankite  is  referred  to  anorthite  on  p.  337,  on  the  authority  of  Descloi 
zeaux,  wlio  has  found  them  to  have  the  same  forms  of  crystals  and  angles  (Mem.  Soa  Min.  St 
)'et,  II.  iL  1867).  Desoloizeaux  also  publinhes  (1.  c)  the  following  analyses  of  tankite  by  Pisani: 
Si  42-49,  *l  34-70.  Fe  0;74,  Ag  0-30,  Ca  15-82,  Na,  Li  IGO,  k  0*63,  fi,  F  4-8o=1010j5  ;  whena 
the  oxygen  ratio,  B,  H,  Si,  1  :  3  :  4.  The  mineral  la  from  the  iron  mines  of  Arendal,  Norway, 
where  it  was  originally  obtained  by  Mr.  Tank. 

Anorthite  crystals  from  the  Juvenas  meteorite  hard  been  measured  by  v.  Lang  (Fogg.,  cxxxiiL 
188). 

Absenofyrite  (94,  p.  78).  Yon  Zepharovich  has  measured  crystals  of  this  species,  with  ths 
foUowmg  results  (Ber.  Ak.  Wien,  IvL  i.  21,  1867): 


/A  7=111'  10'  38"         14  A  H  top,=80''  16'  26" 
*•        HI  27 


II 

in  29 

HAH*top,  =  161  36 

it 

111  30 

il 

111  40 

11 

111   10 

HAH>top,=136  30 

From  ffiblam,  Styria 

Freiberg,  Sax. 

Breitenbninn,  Sax. 

Reichenstein,  Silesia 
^         pjisenerz,  Styria 

Joachimsthal 

ATACAJaiE  (153,  p.  121).    The  following  are  additional  obserrations  on  this  species: 

Arti£— Field  has  shown  (Phil.  Mag.,  lY.  xxiv.  123)  that  when  an  alkaline  hypodilorite  is  added 
to  a  boiling  solution  of  the  sulphate,  nitrate,  or  chlorid  of  copper,  the  latter  being  in  excess,  the 
precipitate  produced  has  the  formula  :^OuA+CuCld.  The  same  is  formed  when  potash  is 
added  to  au  excess  of  chlorid  of  copper.  If,  in  the  llrst  case  given  above,  the  time  of  ebullitioois 
too  short,  the  precipitate  has  tlie  composition  3  Cu  fi  +  Cu  CI  fi  +  2  aq.  Field*s  analjsis  gave  Cu 
4Ji  S\  Chi  CI  28  02,  ft  22*13.  agreeing  very  closely,  as  he  observed,  with  that  of  Berthier  (anaL  1) 
from  Cobija,  Bolivia.  The  formula  requires  Cu  49  66,  CuCl  28ol,  Il  22-43=100.  This  is  also 
the  composition  of  botallackite.  Field  states  also  that  atacamlte  is  formed  in  Chili  at  a  seashore 
locality  by  the  action  of  salt  in  the  soil  on  chaloopyiite. 

Debray  flnds  that  crystals  may  be  obtained  by  heating  to  200''  C,  Cu'rv  with  a  concentrated 
solution  of  common  salt;  or  to  100°  C,  ammoniacal  sulphate  of  copper  with  the  same. 

Babingtonite  (242,  p.  227).  The  small,  black,  brilliant  crystals  from  Athol  referred  tobabing* 
tonite  by  Sbepard  (p.  228),  do  not  afford  very  nearly  the  angles  of  that  species.     They  are  usnailj 

implanted  on  green  epidote,  and,  although  black,  they  appear, 
under  a  glass,  to  pass  so  gradually  into  tlie  underlying  mineral 
that  tlie  first  impression  is  naturally  that  they  are  only  a  Uad[ 
variety  of  epidote.  Yet  they  difier  also  fVom  this  species  in 
angle.  The  author  has  attempted  to  make  new  mcasuremcnti, 
but  the  crystals  for  the  purpose  were  so  minute  (-4^  of  an  indi  io 
length)  Uiat  they  require  further  study  for  satisfactory  reeulta 
The  author's  figure  and  *'  approximate  measurements  "  from  the 
last  edition  of  this  work  are  consequently  here  added  without 
modification,  or  even  the  change  in  the  lettering  that  is  required 
to  bring  the  figure  into  parallelism  with  the  figures  of  babingtonite.  0  A  7=90*' — 91%  0  a  /'= 
85%  OAf=l53''  20',  /A/=110''  30' and  69"  80',  /A  1-3=129% /' A  »4=120'  30',  0a-1= 
135"  40',  0  A  1  =  136**  30',  0  A  «-3=96''  30',  /A  ^=96*  80'. 
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Barkharditb  (79,  p.  67).  A  specimen  of  this  mineral  fVom  Bill  Williams  Fork,  Arizona,  found 
with  metallic  copper,  cuprite,  chalcocite,  pyrite,  chrysocolla,  malachite,  and  brodiantito,  gave  5. 
S.  Higgins,  according  to  Genth  (Am.  J.  Scl,  U.  xlv.  319),  S  28*96,  On  6041,  Fe  20-44=99-81  ; 
Bhov\ing  a  slight  admixture  with  chalcocite. 


Beryl  (2.54,  p.  246).    The  green  beryl  of  Royalston,  Mass.,  yielded  on  analysis  by  T,  PetersM 
(Jahresb.  1866,  925)  Si  67*62,  Xl  17-42,  Be  14-35,  Pe,  Oa  <r.=99-29.    G.=2-65. 
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BsKZEUAXiTF.  (50,  p.  46)  According  to  A.  E.  Nordenskiold  ((EfV.  Ak.  Stockholm,  18C6.  :i61, 
J.  pr.  Ch.,  cii.  456^  beraelianite  occurs  ai  Skrikerum  as  a  black  to  blackish-blue  powder,  disseminated 
ihrougb  a  coarse  crystaliiue  calcite,  showing  uo  traces  of  crysialline  structure,  but  Hometuues 
forming  dendritic  crusts.  When  in  sufficient  masses  to  be  observed,  it  has  a  metallic  lustre  and 
silFcr-white  fracture,  the  surface  of  which  soon  tarnishes.     G.=6'71. 


Se 

Cu 

Ag 

Fe 

Tl 

1. 

89*85 

53*14 

4-73 

0-64 

0-38=98'64. 

2. 

38-74 

62-15 

8-50 

0  54 

<r.=y9-74. 

Nordenskiold  remarks  that  the  varying  percentage  of  the  silver  is  possibly  due  to  an  admixtur« 
oi*  eucairite,  and  that  the  amount  of  thallium  in  the  analyses  is  probably  too  low. 

BiSMOTHAUBiTE  or  BiSMUTUio  GoLD  Shep.^  Min.,  804,  1857.  A  furnace  product  (Am.  J.  3cL,  XL 
xxiv.  112,  1667;. 

BOBIERBITE.  Phosphate  de  Magnesio  tribasiquc  ot  hydrate  Bohierrt,  Les  Mondes,  April  1868, 
691 ;  lk>bierrit6  Dana  (5-i3A). — Mouoclinic;  hi  six-sided  prismatic  forms.  Crystals  minute,  and 
forming  crystaUine  agglomerations,  imbedded  in  guano,  looking  like  white  spots  in  the  g^ana 
Crystal  colorless.  Composition,  according  to  Bobierre  (1.  c),  Mg* P  with  water.  It  is  insoluble 
in  water,  but  easily  soluble  in  acids  without  effervescence.    Contains  not  a  trace  of  lime. 

From  the  guano  of  AiexUloues,  on  tlie  Peruvian  Coast 

B0ULANGEBIT2  (122,  p.  99).  Found,  according  to  v.  Zepharovich,  at  Przibram  in  Bohemia,  with 
jamesonite  {J^r,  Ak.  Wieu,  Ivl  1867).     lie  gives  the  following  analyses: 

Fe 

<r.  =  100  E.  Boricky. 
'  <r.=98  55  E.  Boricky. 
0-84,  Ag  0-25,  Zn  u-47=10O'01  Helmhacker. 
l-46=9y47  Boricky. 

Fe,  Mn  on8,  Cu  o-2-i,  Ag  0-84=99-74  Helmh. 
0  67=99  11  Boricky. 

1*35,  Ag  0'()6,  Zn  0-34=99-89  Helmhacker. 
fr.  =  100  27  Boricky. 
8-47  =  10006  Boricky. 

1,  fine  fibrous,  Q.=5'75 ;  2,  subfibrous,  G.=5  91 ;  3,  compact,  with  subconchoidal  fracture,  Gr. 
= 5*87  7,  associated  with  zinc-blonde ;  4,  associated  with  a  coarse  granular  to  fibrous  galenite,  Qt, 
=5  809;  5,  found  in  nests  in  galenite,  G.=569;  6,  G.=6'08;  7,  in  short,  felt-like,  capillary 
crystals,  with  quartz  and  calcite ;  9,  associated  with  quartz,  G.=5'52. 

F.  A.  Gen  til  obtained  for  boulaugerite  from  Echo  District,  Union  Co.,  Nevada  (Am.  J.  Scl,  II. 
zlv.  320,  1868X  S  17-91,  Sb  2685,  Pb  5482,  Ag  042=  100.  Occurs  m  mdistinct  adcular  striated 
crystals,  in  white  quartz. 

Bboghantitb  (701,  p.  664).  F.  A.  Genth  has  found  this  mineral  in  minute  crystals,  sbowins 
the  planes  /,  i-t,  and  1-i,  with  the  copper  ores  at  Bill  WUliams  Fork,  Arizona.  For  analyses  of 
specimen,  mixed  with  atacamite,  chrysocolla,  etc.,  see  Am.  J.  tid.,  IL  zlv.  821,  1868. 


S 

Sb 

Pb 

1. 

Eusebi 

vein. 

fib. 

18-77 

26  81 

54-42 

2. 

tl 

u 

comp. 

19  77 

24  46 

54*82 

S. 

Adelberti " 

i. 

18-89 

21-87 

57-69 

4 

u 

«i 

1804 

•24  81 

5506 

6. 

t( 

fib. 

18-47 

24-17 

55-96 

6 

M 

It 

17-60 

22-81 

58-13 

n. 

1. 

oapiL 

17-95 

22  91 

57-28 

8. 

it 

»t 

17-74 

2511 

57-42 

9. 

M 

needles 

20-49 

•27-72 

48-38 

Calavbbitb  F.  a,  Oenih,  Am.  J.  Sci.,  IL  xlv.  314,  1868.  (98 A.)  A  new  tellurid  of  gold, 
from  the  ^)tanislaus  mine,  Calaveras  Co.,  Cal.  It  occurs  massive,  without  crystalline  structure; 
color  bronze-yellow ;  streak  yellowish-gray ;  brittle ;  fracture  uneven,  inclining  to  subconchoidal 

CompoeUion, — ^Au  Te4=Te  55-53,  Au  44*47.    Analyses  1,  2,  from  2  1*45  p.  c.  quartz  deducted: 


1. 
2. 


Te  55*89 
[56-00] 


Au  40-70 
40*92 


Ag  3-62=100*11. 
3-08=100. 


B.R  on  charcoal  buVns  with  a  bluish-green  flame,  yielding  globules  of  very  yellow  gold.  Dis- 
solves in  nitro-muriatic  acid,  with  separation  of  chlorid  of  silver. 

Calaverite  is  fVequently  associated  with  petzite,  to  which  a  portion  of  the  silver  in  the  analyses 
is  attributed.  In  a  comparison  of  the  results  of  analyses  of  sylvanite  from  Transylvania,  Dr. 
Genth  makes  the  suggestion  that  the  so-called  '^geWerz"  (see  anal.  8,  9,  p.  82)  is  nothing  else 
than  impure  calaverite. 

Calcite  (715,  p.  670).    Yom  Rath,  in  his  elaborate  papers  on  calcite  (Fogg.,  czxzii.),  mention^ 


Ca 

Safi: 

n 

216 

12-48 

4-59  Thomson. 

2-6 

8*4    Jackaon. 
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besides  the  planes  given  from  him  on  pp.  673,  674,  676,  the  scalenohcdron  -J$*.  whidi  has  foi 
the  anprle  over  its  longer  edge,  155''  43',  shorter  edge  101°  85',  middle  edge,  114"  54  ;  and  ih€ 
rhombohedron  -jj,  having  Ji  A  ijf=142**  56',  and  0  A  H^lbS"  28'. 

Cassitebite  (192,  p  157).  T.  Peterpen  (Jahresb.  1866,  920,  1868)  found  in  the  tin-atone  of 
Zmnwald,  {i)  Sn  88-u4,  Fe  4*49,  Mn  2-78,  Oa  0  4  a0=»9-6l. 

CATLiNriE.  C.  T.  Jackaon  (Am.  J.  Sol,  xzxv.  388)  thus  named  the  red  day  firom  the  Coteau 
do  Prairies,  iu  the  Upper  Missouri  region,  where  it  forms  a  bed  of  considerable  extent^  referred 
by  Uayden  to  the  Cretaceous  formation.    Analyses : 

gi  ^1  Fe  Uu         Ag 

56*11         17-31         6-96  0-20 

48-2  2b-2  5  0  0*6         6*0 

It  is  a  rock  and  not  a  definite  mineral  species. 

CENTiULLAdSiTB  How^  Ed.  N.  Phil.  J.,  jL  84, 18.'>9.  (341  A.)  Radiated  massive,  the  fibres  or  oolamBi 
lamellar  and  separable;  H.-— 8'5;  Gr.= 2*45— 2*46;  lustre  pearly;  color  white  or  yellowish- white: 
thin  laminae  transparent ;  graduating  into  an  opaque  white  variety,  subresinous  in  lustre ;  brittla 
The  mineral  was  found  in  a  nodule  from  amygdaloid,  near  Black  Rock,  Bay  of  FuncJy,  and  consti* 
tuted  the  portion  between  a  chin  outer  layer  (named  by  Uow  cerinUe)  and  an  inner  bluish  masa, 
called  by  him  q/anolUe,    Ilow  obtained,  as  a  mean  of  two  analyses  (1.  c.) : 

Si  58-86        %1  1*14        MgO-16        Oa  27*92        &05d        Ift  11-42. 

B.6.  fuses  easily,  with  spirting,  to  an  opaque  glass ;  a  clear  bead  with  the  fiuxes. 
It  is  near  okenite  in  composition. 

Chamoisite  (469,  p.  511).  An  oolitic  mineral,  near  chamoisite,  described  by  Pouillon  BoUaye 
(Mem.  Mus.,  xv.)t  has  been  called  BavaLiU.  It  has  U.  about  4;  G.=!i'99,  Delesse;  color  greeui^h* 
black,  bluish,  or  grayish;  powder  greenish-gray  or  black,  to  reddish-brown;  and  B.B.  fusible 
with  difficulty  to  a  black  magnetic  scoria.    Analyses :  1,  Berthier ;  2,  Delesse : 


Si       %1 

«r 

Fe 

^e 

Ca 

fi 

0      Chiy 

1.  Quiutin 

11*0     13-3 

0-3 

48*8 

23-4 

—.— 

3-2  =  100  Berthier. 

2. 

6-50     7-50 

0*50 

65*45 

18-2.'» 

0*45 

4  85 

1-30    0-20^  100  Delejse. 

Forms  beds  in  old  schistose  rocks  in  different  parts  of  Brittany,  especially  in  the  forest  of 
Lorges,  a  locality  that  supplies  furuaces  ai  Pas  near  Quiutin,  in  the  vicinity  of  St.  Brieuc,  Dept 
of  C'6tes-du-Nord ;  aUo  at  the  Cliapel  St  Oudon,  near  Segre,  Dept  of  Maine-et-Loire ;  and  else- 
where. Huot  and  othern  derive  the  name  bavaliU  from  Bavalon,  a  locality  of  it ;  but  Descloizeaox 
says  no  such  place  exists  in  Brittany ;  but  that  a  depression  in  the  region  where  it  is  explored  is 
called  the  bos  vallon — an  absurd  origin  for  a  name. 

Chrysoberyl  (191,  p.  155).  Frischman  on  twin  crystals  of  chrysoberyl,  Ber.  Ak.  Mund^n, 
1867,  L  429. 

Chbysolitb  (259,  p.  256).  A  partially  decomposed  olivine,  from  Neurode  in  Silesia,  affordei 
Fammelsberg.  (ZS.  G.,  xix.  285)  Si  34*97,  J'e  18*55,  Mg»600,  Ca  0'44,  3tl  0*75,  fi  6,  magueiiic 
3-21  =99*92. 

Claddettte.  Prismatic  Arsenious  Acid  F,  Claudetj  Proa  Ch.  Soc,  18»i8,  Ch.  News,  xvii 
12s  1868;  Claudetite  i>ana.  (2'ilA.)  Orthorhombic,  and  isoniorphous  with  valentinite,  white 
dimorphous  with  ursenolite.  Observed  in  thin  plates,  resembling  solenite.  H.  =  2*5.  G.=3*55. 
Lustre  strongly  pearly. 

Composition  As  0',  as  for  arscnolite,  being  essentially  pure  arsenous  add.  Claudet  obtained  io 
an  analysis  about  47  p.  c.  of  this  acid  with  other  metallic'sabstances  as  impurities. 

Occurs  in  seams  in  an  ore  of  arsenical  pyrites,  at  the  San  Domingo  mines,  Portugal 

It  heads  the  Valentinite  group,  p.  184. 

Claustuaute  (45,  p.  42).    For  analysis  of  this  mineral  from  Cacheuta,  see  under  Eucaikui 

p  79«. 
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•iOonnfUiTE  (474,  p.  615).      Hermann,  in  the  J.  pr.  Ch.,  cHi,  127,  sustains  anew  his  views  on 
lenic  acid,  and  gives  the  folloNving  remits  of  recent  investigations: 

^  '^h         Ta        ii        Sn       W        ^e      Mn      Mg 

1.  Haddara        411 7     1077     '25*74     O-40     0-26     14-0r»     6-63     0-49=98-52. 

2.  Bodenraais    3549     28  1-2     IG-.iS     0-36 1411     413     127,  Cu  0-13=99  99. 

3.  Greenland     38-27       0  66     3'J'lii      tr.      10-54     500     0-06=100-16.  ' 

"*  Hermann  is  here  copied  in  making  the  metallic  acids  to  contain  3  of  oxygen.    Analysis  1  is  a 
ivisiou  of  anal.  4,  p.  617. 

t  Hermann  makes  throo  varietieB  of  columbite :    (1)  Tautalum-columbite,  with  density  above 

j.'9u.    (-2)  Columbium-columbite,  with  (5. =5  5  -5-90.   (H)  Ilmeniura-columbite,  with  G.  below  6*50, 

^le  thus  claims  that  the  Greenland  mineral  is  ibiienium<olumhitt({y.=ryAi)\  while,  according  to 

ae  recent  carefal  resoarclies  of  Blonistrand  (anal.  25,  p.  518),  it  contains  only  columbic  and  tan- 

alic  acids. 

COSALITR  K  A,  OenVt,  Am.  J.  Scl,  II.  xlv.  319.  (11 2 A.)  Indistinctly  crystalline,  with  longitu- 
^Jlinal  striations,  apparently  rhombic.  Soft  and  brittle.  Lustre  metallic.  Color  lead-gray.  Frao- 
*'.iire  uneven. 

^.    Composition 2  PbS-hBi  S3=Sulphur  16*10,  Bi 42*25,  Fb41-65= 100.    Analyses:  1  (aOerdeduct- 
^ng  209  p.  c  quartz) ;  2  (after  deducting  26*83  p.  c.  quartz): 


S 

As 

Pb 

A^g 

Bi 

Co 

1. 

15*59 

3-07 

37-72 

2-48 

39*06 

2-41  =  100-33. 

2. 

15*64 

637 

33  99 

2-81 

37-48 

4-22=99-51. 

As  cobaltite  was  associated  with  the  mineral,  Genth  regards  the  Co  and  As  as  due  to  this 

•pecies,  and  deducts  them,  making  in  anal.  1,  6*79  p.  c  cobaltite,  and  in  2,  11 -88  p.  c,  giving  for  I, 

^S  15*27,  Bi  41  76,  Pb40-32,  Ag  2  65  ;  and  for  2,  S  1.V23,  Bi  4->-77,  Pb  3879,  Ag  3'2I ;  correspoud- 

• '  lug  with  the  formula  2  (Pb,  Ag)S-|-Bi^S',  making  the  mineral  a  jamesonito  in  which  the  antimony 

..is  replaced  by  bismuth.      B.B.  cosalite  reacts  for  sulphur,  lead,  and  bismuth,  and  with  soda  on 

charcoal  yields  a  minute  globule  of  silver.    Found  associated  with  quartz  and  cobaltite  in  a  inlver 

mine  at  Cosala,  Province  of  Sinaloa,  Mexico. 

Chyolitb  (164,  p.  127).  Crystals  of  cryolite  have  been  described  and  figured  by  Websky 
'  (Jahrb.  Min.  1867,  810).  His  measurements  make  the  form  triclinia  The  general  form  of  the 
^  crystals  and  the  planes  are  as  in  f.  13o.  The  following  are  his  measured  angles,  using  the  letter* 
ing  in  that  figure:  /a  7=88"  3'  and  91"  57',  0  A  l-l,  left,  =  124°  36',  Oa  1-i  front,  =  125''  54  — 
c  125'  57',  Oa  I-i,  back,  =  126'  28'-125'*  33',  0  A /,  right,=9o'  24',  Oa/,  left,  90°  l'-90'  10', 
-  and  89  5s',  /,  right,  A  14,  front,  =  124'  30',  /,  left,  A  l-i,  front,  =  124'  14' ;  /,  right,  A  1-t,  back,= 
I  126'  20'.  Two  kinds  of  twins  are  described:  1,  composition-face  in;  and  2,  c.-faoe  0, 
Websky  also  describes  the  optical  characters  of  the  crystals. 

Ctanolitb  RotOj  Ed.  N.  Phil  J.,  x.  84,  1859.  (341B.)  Amorphous,  of  a  bluish-gray  color,  little 
histre,  and  nearly  opaque;  H.=4*5;  G.=2-495;  B.B.  fuses  only  on  the  thin  edges;  gives  dear 
beads  with  the  tiuxes.    Two  analyses  by  How  afforded : 


Si 

£l 

Mg 

Oa 

fi: 

fi 

74-15 

0  84 

tr. 

17-62 

0*63 

7-39=100-43. 

72*5'2 

1-24 

tr. 

18-19 

0-61 

6-91 =99-47. 

Probably  the  same  mineral  with  centrallassite  (p.  796),  impure  with  much  more  silica;  or  it  is 
chalcedony,  impure  with  centrallassite.    The  name  alludes  to  the  color. 

DoMEYKiTE  (37,  p.  86).     Occurs  in   the  mountain  of  Paracatas,  between  Cuatzamala  and 

Tlachapa. 

Enat^oite  (132,  p.  107).  Occurs,  according  to  E.  W.  Root  (Am.  J.  Scl,  H  xlv ),  at  the  Morning 
S^Mr  mine,  .VJpine  Co.,  Cal,  both  massive  and  in  small,  brilliant,  black  crystals,  associated  with 
inrit",  qr.artz,  and  monaccanite.  H.=4;  G.=4-34.  Mean  of  two  analyses,  8  81'66,  As  13  70, 
Si.  0 '  .'.,  Fe.  with  trace  'Ti,  0-72,  Cu  45-96,  Si  1-08=99-14. 

Kiu.  \MTi:.  Kil.iii  BreHh,  Handb.,  606.  Supposed  to  be  a  rock. 

EucAiRiTE  (4*2,  p  39).    According  to  A.  K  Nordeuskiold  (CEfv.  Ak.  Stockholm,  1866,  301,  in 
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J.  pr.  Ch.,  cu  4i>6),  this  spedei  occun  In  upaqtie  silier-white  to  leftd-grar  grain*  hi  [nIi 
oateil  in  surpeotiiie.  iOnielinieB  wilJi  ii.dk«lwul  or  tiiHiu  or  tfCUilitYlntI  plane*.  il=f! 
7-48— T  61      Aualysoa: 


2.        3S-0I  30X;i         4r:i  0-M  (r. 

Agreeing  with  the  rormulii  Ifn,  Ag)  So  or  f  u  Se  +  Ag  8e. 

Domey ko  has  cxDinincil  llio  solonids  l>om  t^ichvuui  In  tlie  provlnoe  oT  liendon.  CU 
IxiiL  )lii>4),  uid  coaxldera  lliein  to  cnnsUl  of  mlxluri'S  or  combinatioaa  of  Uiree  ^^ImWh 
compound  Bnaiognujt  to  eumirilo ;  (B)  a  sclouid  ot  cobalt  ai>d  iron ;   sod  (C)  ■  M'i«nl 

Se  Ag        Cu       Pe      Co        Pti        Pb  C    Gatipne 

1.  soon    ai-uo      ISO    1-2<i    (>t(i    ws"     =»fl-!. 

2.  :iV-40  2(J  »b  Vi-9l  alO  l'!C  S  HD             sa-i>8       =I(Hi. 
».  SU  so  9-80  10-20  1-30  3'SU  gT'lO               Ho           =18 1. 

4.          a-73  13-80  K-HS  1-9;  Jl-30  IS-iS         ?-4(l  = . 

6.  23-80      090    Si-SO  lO'ilO         3 '.^0 =»»•«, 

Tfo.  1  IiHd  It  bright  bluiah-gnij  i-olor  and  metallic  1ti«tre,  wns  mmowhat  ponKI^  urf  i 
with  Bilicul«  ol  cojjpcr  unil  ODrlioualo  of  lead.  wfaicL  luKt  wax  supentted  bvlbrv  uulfi 

6S.     No.  3  wsi  slaillar    In  3  and  4  tite  ailrcr  is  partlj  replaced  l>v  copper.    Ho  ^  itali 
HlcDJd  of  IcBiL    (}.=T6. 

GixouATrrs  DrdQi.  Cbar.,  loa,  1832.  (Oini'ek'^Dii^n  Crnn..  Otioae-duo^  Ore.  Ch 
lite,  Darai,  Mia.,  Isl  ed.,  lie,  ]S:ii  |  Tbo  miilrrlul  tliua  naoiwl  ts  in  piin  on  icnpnn.-  IM 
coiilainiDg  Boiae  uxjd  ofcobult.  etc  Tliat  of  JoaGhiiimlJiul  le  n  yvllovrlsb  Incnistauaftt 
with  Eoial^D.  Tluit  of  AudroABti^rg  U  n  mixture  of  oij'ds  of  unlimony,  arsenics  Mti(  in 
little  urauuDua  add  (Kamin.  lliii.  C!i ,  Wt], 


20-ni     84-45    SI-SB    B-Hl     181*    n-3.t    t 

\'J--.:<     Ko'M     t:i\'i     S-fil      1  |1>2     "■;ij     Ir.     II  lilJ      i  *1"=  lOn. 

■B  (7in,  p.  ISS).  Tho  author  learns  ftirtherfrom  L.  I>Bquereux  I  Uarcli  4.  1' 
n»  PuiMing  sjiecicsof  the  fiimilies  P-jpulus,  Mynca,  ami  Ijiihiih  are  wai-lieuriiig,  wn  m.ij-l 
sflbrkil  to  the  (ieattrwiiz  beds  by  the  spc^^ies,  now  I'osiiil  in  that  basin,  Cinaamoinnn  i 
leri  Heer,  Gautiera  Ujiiiftmi  Web.,  Laiinw  pri-iiu/riiia  and  L,  La'agei  llecr,  anil  sjfcciei 
/mar;  HUd.  as  i;tratnpelalam  niyritmam  of  do  la  ilarpe  is  |irobubly  a  Mjrica,  this  also  i 
b«en  one  of  the  mix-yiclding  species  of  tlie  era  Aud  although  no  PopuliiH  has  yet  been 
trom  the  luaili.  apoeiea  are  common  in  (he  TcrtinrT  of  other  purls  of  Kurope  and  of  Aim 
plants  of  tlie  gGuuh  probalily  contributed  lar^^ly  toiTHrds  these  ligiiitic  beds. 

OILBERTITE  Tliom,  Min..  I,  Tin.  Perhaps  an  impure  kaolinilc  VThitish  nud  silky  1 
G.:=2U.'i.  Lphiiuiobi.iinc.d(l.  e.iSi  J515.  Al  -lull,  Vo  -l-i-^fig  l-J'l,  Cn  4-i7,  ll  4-.- 
the  loJc  of  Sloniign-yit,  iitjir  St.  Ausllu.  Cornwall 

GiSiiOKDrre  (37-i,  p.  4181.  Vom  RaUi  mentions  Frauenlieri!.  near  Ftilda,  as  a  oew  li 
this  rare  inintri'L  lie  speaks  t.1'  ll.e  form  iis  u  letri(roiuil  oouhcdroii,  and  obtained  for 
botween  tivo  planea  over  a  basal  anjilc  Ul  31,  (;l  4',  which  )in-ps  for  the  tern  i  inal  edge  1 
lis    .'.G.     Thi:  crystals  are  in  dniSL'S  in  busall  willi  pliillipsilc. 

Rlaucodot  (O.-i,  p.  SOI.  Occurs,  according  to  Tsclicminli  IBcr.  Ak.  Wien,  rv.  \at 
Eobell  \3.  pr.  Ch.  cii  4n9).  nt  llakansli.!  in  ^wc<ti-a.  The  crystals  huce  the  oew  j 
Basal  cleuiajce  leas  perfect  than  in  llie  Chilian  variety.    Q,  — &-L>'3,  Tscli. ;  &-U6,  r.  ]£.   J 
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BUPPLEMENT.  799 

n       Gold  (1,  p  S).    Gold  occurs  in  copper  pyrites  in  the  re^on  of  Black  Bay,   on   the  north 

i\   shore  of  Lake  Superior,  between  Neepigoii  and  Thunder  Bay,  as  ob8er\'ed  by  Chapman,  and  silver 

m  the  galeuite  ol'  llie  same  veins.     The  rocks,  Chapman  remarks,  are  not  Laureutlan  or  Azoic, 

although  metamorphic,  but  altered  Silurian,  or  "  identical  in  general  age  witli  the  gold-bearing 

rocks  of  eastern  Canada  and  Nova  Scotia." 

D.  Forbes  has  published  analyses  of  Welsh  gold  (Phil  Mag.,  IV.  xixiv.  340) : 

Au  Ag  Fe       Quartz. 

0  32,  Cu  «r.=99'74. 

0'74=99-8i. 

0-43,  Cu  <r.=99G5. 

NoH.  I  and  2  were  from  a  quartz  vein,  associated  with  tetradymite,  pyritc,  chalcopyrfte,  galenite, 
clilorite,  calcite,  dolomite,  ankeritc?  sidente.  and  barite.  G.  of  1=17*20.  No.  3  was  stream  gold 
associated  with  nicnaocanite.     G.=  15*79. 

Gold  from  the  Stanislaus  mine,  Cal.,  gave  Genth  Au  88*63,  Ag  ir37  (Am.  J.  Sd.,  II.  xlv.  31). 

Harmotome  (390,  p.  439).  Descloizeaux  has  subjected  crystals  of  the  morvenite  variety  to  a 
new  examination  (L'Institut,  1868,  35),  and  Ihids  that  they  are  optiadiy  inoiioclinic  instead  of 
orth'^rhombic ;  and  observes,  consequently,  tha:  they  are  not  hemiliedral  us  suggested  by  Gadolin, 
and  as  stated  on  p.  440. 

Hematite  (180.  p.  140).  New  forms  of  crystals  of  hematite  from  Keswick,  Cumberland,  and 
from  Elba,  have  been  described  by  Ilessenberg  (Min.  Not,  No  8),  adding  the  new  planes  i,  -^, 
from  the  former,  and  -^  and  -^  from  the  latter. 

Hessite  (58.  p.  50).  Analyses  of  hessite  from  the  Stanislaus  mine  by  F.  A  Gonth  (Aql  J.  ScL, 
IL  xlv.  311,  1868): 

Te      '     Au  Ag         Pb  Ni 

1.  44  45         8-28         46*34         165         47 1-100*43. 

2.  [39*64]       3  22         6500  1-54=  lOO 

In  No.  1,  7*21  p.  c  of  impurity  are  excluded,  of  which  4*22  was  free  gold  and  the  balance 
quartz;  and  in  No.  2,  28*60  p.  c.,  including  6  p.  a  free  gold.  Genth  concludes  that  the  mineral 
is  a  mixture  of  hessite  with  altaite  and  his  new  species  melouite  (Nia  Toi) ;  anal.  1  giving  78*11 
hessite,  2*07  altaite,  and  20*03  melonite,  while  2  has  92*.s2  hessite  and  6*55  raelonite. 

IItbrobdciiolzite  of  Thomson.  Thomson  obtained  (Min.,  i.  237)  Si  41*35  %1  49*55,  ^  4*86| 
gypsum  3  l2  =  if8-87.     Probably  from  Sardinia. 

HuYSSENiTE.  Eisenstas5»furtit  Huyssen^  Berpgeist,  x.  67,  1865,  Jahrb.  Miu.  1865,  S29:  Stass- 
furtit  Bufchof,  ib. ;  lluyssenite  Dana.  (597  A.)  This  borate,  brieCy  alluded  to  on  page  596, 
appears  to  bpi  a  distinct  species,  and  has  the  following  characters  : 

Massive,  and  in  nodular  concretionary  forms.  G.  =2*78  ;  but  after  removal  of  mixed  chlorids, 
3*n9.     Luslre  feeble.     Color  greenish  gray,  becomin:?  yellow  on  exposure,  from  the  iron  present 

Composition  according  to  Uischof :  Mg^*  B^  40-30,  iV  li*  50u6,  Mg  CI  959=  100,  corresponding 
to  the  formula  (}  Mg  +  i  K*)'  B*. 

Occurs  nt  the  salt  mine  of  SUissfurt,  with  stassfurtite,  which  it  much  resembles ;  its  nodules 
contaia  usually  a  nucleus  of  common  salt,  while  those  of  stassfurtite  have  one  of  red  carnallite. 

IIyalopua>'e  (:U3,  p.  34 fi).  An  analysis  of  this  mineral  from  Binnenthal  gave  T.  Petersen 
(Jahresb.    16Gt*.,  diH'  Si  ol*84,  ^1  22-o8,  MgO'lU,  0a0*65,  Ba  14*82,  K,  >Ca  [lU03].  fl  0*48=100, 


1*70,  tl  14  48=  100.     Corresponds  nearly  to  the  formula  liSi+fl. 


Hydhotalcite  (214,  p.   179).     E.  W.  Root  has  obtamed  (priv.  contrib.)  for  houghite  (hw 
Somerville,  N.  Y. : 
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InsoL 

1. 

21*90 

3107 

30*66 

6*91 

8  89=99  42. 

2. 

21-61 

31-52 

30*.^5 

6*88 

9-15=90*71. 

Meao 

I      21*75 

3 1-24 

80-60 

6-89 

9*02=99*ri0. 
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BCPPLEMENT. 

fi  undecomposed  mics,  etc.    Tltir 

nrpfiiAunnTB  Rowruy,  Ei  N,  Phil  J.,  II,  iL  308,  1855;  Senna  Earth.  A  twr 
yeUois  IrrrmjinDUs  cloy  or  odire,  probably  only  clayev  yellow  odire,  G.^3'-lti.  la 
Obuinatl  Si  ll'U,  Si  1I-41,  Fe  tifi-as,  Ca  O-Sa,  Mg  0-03,  B  IS'U0=9tf*o3, 


Uccura  in  fine  fibrous  platea  lad  IcntioulEir  mnsaes  in  graouUr  galeniM. 

8ii9.  JAUUNOtiB.  Pu  or  Jouliugite  v.  ZgiharorKh,  Bet.  Ak.  Wien,  itL  !««,  IBiS,  1 
pboitfi,  renia-Uke.  BrowniBli-yoilow.  Brittle.  At  iii'C.  eollcns,  TO'C.  liquid.  Easily  ri1 
iti  nJcohol  auii  ether.  Aromstic  odor  when  heated.  Batio  for  (r,  il,  ^  =  39  :  So  :  4i  =  tjl. 
Kngslty,  who  obtained  (j)  0  77  3?,  H  lli"!*,  0  M  89  =  101).  Not  soluble  in  a  CBrbonaled  •! 
and  8ciiravly  at  all  in  ■  potusb  eolution.  The  above  was  disgolv^  out  oT  a  r»8ia  (called  Jatiii 
by  T.  Z.,  bc-cause  oivurring  at  tha  Jauliug,  neur  SL  Viet,  in  Lower  .Austria)  by  uieana  «t  sd 
of  carbon.  The  reiiiD  somewhat  reaemblet  umber,  is  hysdnth-red,  Imuslncent  in  Thia  (pb 
may  be  rubbed  to  a  yellow  powder  between  the  flngtrB,  and  haa  H.=2-6,  G.^l-iiBS— l-lU. 

il'ii.,  A  Belajaiiltagile  was  obtaiued  tVom  the  reaidoe,  alter  the  tre^ttn^Dt  widi  eul;^<4 
bon,  by  the  action  of  ulher.  Color  browuiah-yellow.  SoHena  at  135"  C,  and  beccniK«  liqa 
I6ii'.  DiMolvet  easily  in  aloo1u)l  and  ether,  but  not  in  carbonalod  alkali  or  snlphid  o(  ai 
Eatiofory,  H,e=Jii:  Mjt:  H};  or  18:  2-1  : 4,  Bi^ky,  whaoblaioed  (^)  C  10-dO.  U  7*-,0; 
=  iO<i.  It  Lontaba  dotihlc  tho  oxygen  of  the  precediug,  with  leas,  proportionally,  of  hydn 
The  rutio  ia  noareat  vi  (bat  of  guyaquillita  (No,  813). 

ElBWASTTB  TJimn..  Min.,  i 
the  N.£.  coa^t  of  Irolaud. 
B  <-36=99  96. 

Leeuntb  Thorn.     A  mixture  of  CaS  7I'9,  Sb3  SB'l,  from  Qoar  Leeds. 

Lebletttb  /.  Lta,  Proc  Ac.  Phllail,  18n7,  44.  A  soft  flbroua  minergl  found  near  Ciu« 
Pa.,  on  ooruudum,  yet  undescribed.  aud  not  proved  Co  be  a  new  species. 

UAQSETrrS  (ISB,  p.  14'').  A  tuc^ijhvua  maiinctite  OOTiirs.  aooordinft  to  Petersen  (Jjhrb 
1SU7,  JWiil,  north  of  Pregrotten  iu  the  ensteni  .Up«,  He  obtained  for  one  Ppfeimeu  on  sii 
fe   H^-'j'i.  K.  aU-A  Nil  ;,i,  itn,  Hr.  Ti  (r.  =  Hi(),  ^ 

MaBoibtte  (90,  p.  75),  C.  Mine  has  observed  that  the  pyrites  of  unaltered  sedimfi 
beds  ia  mostly  marcasit*,  while  tliat  of  metamorphic  rocks  is  pyrile  (C.  R ,  Ixiv.  807).  Tbe  fc 
iug  analyses  are  by  him  : 

G.  S        Fa        Si      £l      R  Orgttn. 

1.  Charapape  4175B         (^)  4ii'4     409       8-4     1-7     21       —  =  99-5, 

■2.  Ain  4IS22         |il)4S-2     42'0       58     14     1'4     03,  Ca  0-7=99-S. 

.1.  Bauregard,  etc        4-20e6         (J)  50-7     440       32     0(i     09     01,  Oa  0"2  =  9s-7. 

4.  Creusot  41809         (i|49-l      32  5       5W     09     09     0-3  =  99-6, 

5.  St.  EtiL'une  41803         (5)48-5     42-3       8-6      10     07      0-3  =  99  4. 

6.  Oise  aud  Aisue       4-1770         (5)  449     3S-9      1 1-3     2-4      17      0-3  =  »8-6. 

AnnL  1  of  nodules ;  2,  from  the  oolite  ore  beds  of  Villebois  aud  Serri^res ;  3,  from  BnuDCHi 
from  Buiiregard,  Mazcjiay,  aud  Laverpilliero :  4,  5,  from  tbe  coal-beds;  8,  bituminous  pyrites 

MBHSTEKtiE  (884,  p.  R46).  An  impure  sulphate  of  iron,  apparently  a  mixture  of  meUnt 
and  a  sulpiiate  of  'be  scfquioiyd  (as  reuiarked  by  Kenngott,  Ucb,  1885),  from  Bourboule^  ii 
Dept.  of  Puy  de  Dome.  Fraooe,  lia»  boon  named  BoarhaaiUe  by  Lefort  (C.  R.,  1 862,  Iv.  94!',  J» 
Mill.  l(i(;a,  588).  Derived  apparently  from  tho  alteration  of  marcaaite.  Lefort's  its; 
obtained ; 

38-04  6-08  1608  -10-80=  100. 

87-65  8-71  13-83  39-91  =  100. 

35-22  8-25  1299  4-"-54=I00. 

It  la  a  friabte  gri;enlah  substance,  partly  soluble  in  water  and  partly  iu  adda. 


SUPPLEMENT.  801 

u       Meloxite  F.  a   Genih,  Am.  J.  ScL,  II.  xlv.  313,  1868.    (lOOA,  Appendix  to  Sulphids,  etc.)    A 
oew  tellurium  miucral  from  among  the  ores  of  the  Stanislaus  mine.   Form  hexagonal,  with  eminent 
basal  cleavage.     Generally  in  indistinct  granular  and  foliated  particles.     Lustre  metallic;  color 
I    reddish-white,  rarely  tarnished  brown ;  streak  dark  gray. 

u        Composition  Kh  Te3=Te  76*49,  Ni  23*51  =  100.     An  analysis  afforded  Te  7343,  Ag  408,  Pc 
0*72,  Ni  20  9H=w9'2l;  the  nickel  contained  a  minute  trace  of  cobalt    B.B.  in  the  open  tubo 
gives  a  sublimate  fusing  to  colorless  drops,  leaving  a  gray  mass ;  on  charcoal  burns  with  a  bluish 
B     'iame,  giving  a  white  volatile  coating,  and  a  greenish-gray  residue;  in  R.F.  with  soda  a  gray 
f    powder  of  mngnetic  metallic  nickel.    Soluble  in  nitric  acid,  giving  a  green  color,  and  on  evapora- 
tion yielding  a  white  crystalline  powder  of  tellurous  acid. 

Genth  considers  the  analysis  to  correspond  to  6*60  p.  a  hessite.  1*17  altaite,  2*29  native  tel- 
lurium, and  89-25  melonite,  which  he  assumes  to  have  the  composition  Nij  Tcj,  although  he 
I  ob.serves  that  the  hexagonal  form  would  better  agree  with  the  formula  Ni  Te.  But  the  latter 
g  view  would  require  that  over  one-third  of  the  mixture  should  be  native  tellurium,  which  he 
^  thinks  scarcely  probable,  as  the  material  for  analysis,  when  examined  by  a  strong  magnifier, 
,j  showed  a  small  quantity  of  dark  colored  hessite,  but  every  other  particle  had  a  reddish  hue, 
i,.    without  the  slightest  admixture  apparently  of  any  g^yish-white  mineraL 

iri 

ic       Menaocanitb  (181,  p.  143).     A  variety  of  this  species,  from  the  basalt  of  Tumer^s  Hill  quarry, 

ii  Staffordshire,  gave  D.  Forbes  (PhiL  Mag.,  IV.  xxxiv.  347X  after  excluding  silicates  and  insoluble, 

i  fi  34-28,  Fe  65  72;  G.=4-69. 

Mica  Gboup.  A  micaceous  mineral  has  been  named  fftlvetan  by  R.  T.  Simmler  (his  Petraa,  9, 
Keung.  Ueb.  1865,  135,  1868),  but  without  a  determination  of  its  composition  or  exact  relations  to 
other  species.  It  forms  part  of  a  schist  and  quartzite  in  the  gneiss  formation  (Alpinyte)  of  the  Alps. 
H.  =  3— 3*5;  G.=2-77— 303;  lustre  pearly  or  waxy;  oolor  gray  to  whitish,  reddish,  greenish, 
violet,  and  copper-red  ;  streak  grayish-white  to  reddish.  In  the  closed  tube  yields  little  or  no 
water.  B.B.  fuses  with  difficulty  on  the  edges ;  the  borax  pearl  is  colorless  when  cold.  Not 
attacked  by  hot  acids.  Stated  to  consist  probably  of  silica,  alumina,  lime,  magnesia,  and  protoxyd 
of  iron. 

A  micaceous  mineral  from  Chester  Co.,  Pa.,  has  been  named  PaUersonite  by  I.  Lea  (Proc  Ac. 
Philad.,  1H67,  45),  but  without  the  mention  of  its  distinctive  characters. 

MONTANITB  (711,  p.  668).  Dr.  Gtenth  has  detected  this  tellurate  with  the  tetradymite  of  David- 
son Co.,  N.  C.  (AnL  J.  Sci.,  II.  xlv.  319),  two  analyses  affording: 

[3*47] 
[2-80J 

Genth  remarks  that  it  is  still  doubtful  whether  the  mineral  contains  1  or  2  atoms  of  water. 

Muscovite  (294,  p.  309).  New  analyses  of  this  spedes,  with  an  extended  discussion  of  the 
chemical  composition  of  the  different  kinds  of  mica,  have  been  published  by  Rammelsberg  in  Z3. 
G.,  lii.  400  : 
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Uton,  Sweden 

45-75 

85*48 

1*86 

0-62 

0-42 

1*58     10-36 

1*82 

2-50=99-79. 

2. 

Easton,  Pa. 

46-74 

85-10 

4-00 

1-63 

0-80 

9-63 

1-05 

3-36=102-21. 

3. 

Goshen,  Mass. 

47  02 

36-83 

0*51 

1*05 

0-26 

0-30*     9-80 

0-62 

3*90=100-19. 

4. 

Aschaffenburg 

47-69 

38-07 

3-07 

2-02     

l-78»» 

9-70 

0-19 

3-66=101-18. 

5. 

Bengal 

47-89 

35*56 

2-79 

0*53« 

0*96 

0-83       9-68 

0-46 

4*11  =  10216. 

•  With  lithlA. 

^  With  mangftneae. 

*  With  lime. 

No.  1,  G.=2*836,  optic-axial  angle  72*'— 73%  Senannont;  2,  G.=2*904^  optic-axial  angle  64*8* 
Quincke;  3,  G.=2  859,  optio-axial  angle  76"— 76*,  DescL;  4^  G.=2-911,  optic-axial  angle  67*9% 
Quincke  ;  Bengal,  G.  =  2*827,  optic-axml  angle  eSl**. 

The  mineral  from  Easton  is  evidently  not  the  silvery  mica  referred  on  p.  807  to  biotite, 
the  optical  angle  of  which,  according  to  both  Grailich  and  Blake,  is  less  than  2", 

Mica  from  Koyalston,  Mass.,  afforded  T.  Petersen  (Jahresb.  186^,  928, 1868)  §i  4603,  & 32-10, 
Fe  6  85,  Mn  2-48,  Mg  023,  Ca  090,  }L  ll-20=99-79;  Q.=2*947. 

Nephsits.    Kastner  has  analyzed  an  aluminous  jade  or  nephrite  from  China  (Qehlen'^s  J.,  IL 
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7))i>  SDrPLEMENT. 

beii|ijL.'B  [ho  plaot^d  gitea  frora  h'lui  an  pp.  67;i,  G14 
1^10  Hiifrle  over  ilu  louder  edg«,  1G5'  4St ,  ehorter  e< 
rhctiiboliHlrou  -j,  having  A  a  ]{=  ii'i°  5a',  imd  O  a 


)  round  in  the  tiii-al 


CATUsris.  C.  T.  Jack&OD  [Aw.  J.  ScL,  zuv.  ^&S}  llias  named  tliE>  red  day  (hun  Ule  Ctia.-ui 
de  Fiairiea.  iu  the  Upper  MisBouri  region,  where  it  fonns  a  bed  of  oonaiderable  eztenl^  rcAimd 
bjr  Uajnleb  to  the  Cretaceous  romatiuii.    Atudyiea: 

&\  Si  Fe  Ha         itg         Cb         ffaE         S 

fi6-ll         1T31         B-8G         0-20        2*16        UiS        i&O  TbomBOD. 

482  20-2  b(l  U'H         e-0  2-6  8-4    Jackaoo. 

It  ia  a  rock  and  not  a  dcSnlle  miaeial  Bpedea. 

CEJTRAUA^jSiTEfruiUiEd.X.Phil.  J.,z.84,19j9.  (:t4iA.)  Radiatediii8wlTB,tbeabresoTQalaan 
Iflmelliir  and  separable;  H.^3*B;  Q.  =  2-4a— "i^lO;  lustre  penrly;  color  while  or  yellowish-white; 
thin  lamiim  trnasparcnt ;  graduatiu);  into  an  opaque  wliilo  vatit^ty,  subreainoue  in  lustre;  brillle 
Tho  mineral  was  Ibund  in  a  nodule  from  amygdaloid,  near  Bladt  Koch,  Bar  ot  FuuOy,  aud  omuii- 
tutod  the  portion  between  a  tkiu  outor  layer  laamed  bj  liow  cerinite)  and  au  inner  bluiEli  mut, 
called  by  hiin  cyuiwliM.     Buw  obtained,  UB  a  mean  of  two  analyses  (1,  cj : 

Si&S'Sd        Si  1-U        MgO-lS        CaiTOi        &0&3        fl  11 '42. 


Chamoisitx  (463,  p.  611).  An  oiilitie  mineial,  near  chamoisite,  dcarribed  b^  PnuiHon  BoUaf* 
(Uein.  Hue,,  zv),  has  boon  culled  Baialiie.  It  has  U.  about  4;  G.=H  !'u,  Delease;  (.<olor  tcRwaiw 
black,  bluiali,  iir  grayieh ;  powder  grecnieh-grny  or  blat^,  to  roddiah-browD ;  sad  B.S.  huatki 
with  difficulty  to  a  black  maguclic  scork.    ALalysea :  1,  Bertbier ,-  '2,  Soioiwe : 

6!      XI     €r       Fb        fi-a       Ca      £[       0     CUy 

1.  Quintln      Il-o    I3'3      0'3      18-8      23-4      —    —    —    3-ii=I0n  Berthler. 

2.  "  6  5U     TSO     0-50     6S-15      IH-a.l     tiiS     4  35      I'^O     (P  :iO- lOO  Dele^se. 

Forms  beds  in  old  schistose  rocks  in  dilTercot  parts  of  Brittany,  especiHllj  in  the  forcEt  o( 
Lorgcs.  a  locality  that  suppliea  furnaces  ai.  I'ua  ocar  Quiutin,  ia  tho  vicinity  of  St.  Bric-uc.  Depl 
of  CCtGS-di>Nord;  al^.o  at  the  (..'liapcl  St,  Oudon,  near  Segril',  Dcpt,  of  Mai ne-et- Loire ;  and  tin 
wliere.  Uuot  and  otlicm  derive  tlie  name  bacaliie  from  liaTalou.  a  locality  of  it ;  but  Desi-loizraui 
flays  no  such  phice  eiists  in  Britliiay;  but  that  a  doprosaiou  in  the  rogiou  where  it  is  eiploreJ  ii 
caileil  the  bos  laihn — an  absurd  origin  for  a  Dame. 

CHKTSODEByL  (191,  p.  165).    Frischman  on  twin  cryetals  of  chrysobeiyl,  Ber,  Ak.  Miinolicn, 


3-21  = 

CLAnDbnTE.  Prismalie  Araenioua  Acid  F.  Claudcl,  Proc  Ch.  Sott,  IS-^S,  Ch.  News,  irii 
12^  I86S;  ClaiiUetite  iJana,  (22IA,)  Ortliorhombic,  and  isomorplioua  with  valentinitc,  whiif 
diDiorplious  ivilli  arsenolite.  Observed  in  tUin  plates,  resembling  selenitc.  lI.  =  To.  G.  =  :i-».i, 
Lustre  strongly  pearly. 

Composition  As  0',  as  for  arscnolite,  being  csflentiatly  pure  arseiious  add.  Claudet  obtained  la 
■n  analysis  alioul  47  p.  c.  of  this  aidd  vi-iiii  otiier  metal  lie 's.ibstanccB  as  impurities. 

Occurs  in  seams  iu  au  ore  of  arsonicai  pyrites,  at  the  San  Dooiiogo  mines,  Portugal 

It  heads  tbo  Valentinitc  group,  p.  1)J4. 

Claustilalite  (45,  p.  42).     For  analysis  of  this  mineral  from  Cacheuta,  see  under  Eui-'Aitinv 


SUPPLEMENT.  797 

CoLUifBiTE  (474,  p.  615).      Hermann,  in  the  J.  pr.  Ch.,  ciii.  127,  sustains  anew  his  views  on 
ilmenic  acid,  and  gives  the  follo\ving  reiults  of  recent  investigations: 


€b 

Ta 

i\ 

Sn 

W 

te 

Mn 

Mg 

1.  Iladdam 

4117 

10-77 

25-74 

0-40 

0"26 

14-0o 

6-63 

0-49=98-52. 

2.  Bodenmais 

35-49 

28-1-2 

iG-:iS 

0-36 

1411 

4-13 

1-27,  Cu  0-13=99  99. 

:•$.  Greenland 

38-27 

066 

3U-7:3 

tr. 

1054 

5-00 

0-06=  100-16.  • 

Hermann  is  here  copied  in  making  the  metallic  acids  to  contain  3  of  oxygen.  Analysis  1  is  a 
revision  of  anal.  4,  p.  ol7. 

Hermann  makes  throe  varieties  of  columbito  :  (1)  Tautalnra-columbite,  with  density  above 
6'9u.  (2)  Columbium-columbite,  with  G.=5  5  -S'OO.  (H)  Ilmeniura-columbite,  with  G.  below  5-50. 
Ho  ilins  claims  tliat  the  Greenland  mineral  is  itnienium-columbite  (G.=6*4U),  while,  according  to 
the  recent  carofal  researches  of  Blomstrand  lanal.  25,  p.  518),  it  contains  only  columbic  and  tan- 
talic  noids. 

COSAUTR  F,  A,  OentJk,  Am.  J.  Sd,  II.  xlv.  319.  (11 2 A.)  Indistinctly  crystalline,  with  longitu- 
dinal striations,  apparently  rhombic.  Soft  and  brittle.  Lustre  metallic.  Color  lead-gray.  Frac- 
ture uneven. 

Composition 2  PbS-hBi  S3=Sulphur  16-10,  Bi 42-25,  Pb 41*65=100.  Analyses:  1  (aOerdeduct- 
ing  2  09  p.  c  quartz)  ;  2  (after  deducting  26-83  p.  c.  quartz): 


S 

As 

Pb 

A^g 

Bi 

Co 

1. 

is-.^g 

3-07 

37-72 

2-48 

39-06 

2-41  =  100-33. 

2. 

15-64 

637 

33  09 

2-81 

37-48 

4"22=99-51. 

As  cobaltite  was  associated  with  the  mineral,  Genth  regards  the  Co  and  As  as  due  to  this 
species,  and  deducts  them,  making  in  anal.  1,  6-79  p.  c  cobaltite,  and  in  2,  11-88  p.  c,  giving  for  I, 
S  !5-27,  Bi  41  76,  Pb  40*32,  Ag  2  63  ;  and  for  2,  S  1523,  Bi  4277,  Pb  38-79.  Ag  3'2I ;  correspond- 
ing with  the  formula  2  (Pb,  Ag)S-|- file's*  making  the  mineral  a  jamesonito  in  which  the  antimony 
is  replaced  by  bismuth.  B.B.  cosalite  reacts  for  sulphur,  lead,  and  bismuth,  and  with  soda  on 
charcoal  yields  a  minute  globule  of  silver.  Found  associated  with  quartz  and  cobaltite  in  a  wlrer 
mine  at  Cosala,  Province  of  Sinaloa,  Mexico. 

CuYOLiTE  (164,  p.  127).  Crystals  of  cryolite  have  been  described  and  figured  by  Websky 
(Jahrb.  Min.  1867,  810).  His  measurements  make  the  form  triclinia  The  general  form  of  the 
crystals  and  the  planes  are  as  in  f.  130.  The  following  are  his  measured  angles,  using  the  letter- 
ing in  that  figure:  /A  J=SS''  :V  and  91'  57',  0  A  l-l,  left,  =  124"  36',  0 A  1-i  front,  =  125°  64  — 
125°  57',  Oa  1-i,  back,=l26^  28'-125'  33',  0  A /,  right,=9i>'  24',  0  A /,  left,  90°  l'-90^  10', 
and  89"  5S',  /,  right,  A  1-i,  front,=  124°  30',  /,  left,  A  l-i,  front,  =  l24'*  14' ;  /,  right,  A  1-t,  back,= 
126    20'.     Two  kinds  of  twins  are  described:  1,  composition-face  in;  and  2,  c.-faoe  0, 

Websky  also  describes  the  optical  characters  of  the  crystals. 

Ctanolitb  Row,  Ed.  N.  Phil  J.,  x.  84,  1859.  (341B.)  AmorphouSi  of  a  bluish-gray  color,  little 
lustre,  and  nearly  opaque;  H.=4'5;  G.=2'495;  B.B.  fuses  only  on  the  thin  edges;  gives  clear 
beads  with  the  fluxes.    Two  analyses  by  How  afforded : 


Si 

%1 

Mg 

Ca 

fi: 

fi 

74-15 

0  84 

ir. 

17-62 

0-63 

7-39=100-43. 

72-52 

1-24 

tr. 

1819 

0-61 

6*91=99-47. 

Probably  the  same  mineral  with  centrallassite  (p.  796),  impure  with  much  more  silica;  or  it  is 
chalcedony,  impure  with  centrallassite.    The  name  alludes  to  the  color. 

Do^rEYKiTU  (37,  p.  86).     Occurs  in  the  mountain  of  Paracatas,  between  Cuatzamala  and 

Tlachapa. 

Enaroite  (132,  p.  107).  Occurs,  according  to  E.  W.  Root  (Am.  J.  Scl,  11.  xlv  \  at  the  Morning 
Srar  mine,  Alpine  Co.,  Cal,  both  massive  and  in  small,  brilliant,  black  crystals,  associated  with 
Dvrit's  quartz,  and  menaccanite.  H.=4;  G.=4-34.  Mean  of  two  analyses,  8  81*66,  As  13  70, 
Si.  0  ":•.,  Fo.  wiih  trace  fi  0*72,  Cu  4596,  Si  1-08=99-14. 

Kitr.  \NiTK.  i'liiiiii  Breith.  Handb.,  606.  Supposed  to  be  a  rock. 

EucAiRiTB  (42,  p  39).    According  to  A.  E.  Nordeuskiold  ((Efv.  Ak.  Stockholm,  1866,  301,  io 
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J.  pr.  Ch..  cil.  4!iG\  ttiis  apeclei  ooimrs  \a  i;pnqai>  BilTcr-<viilt«  la  lead-graj'  grvDS  Is  part  ditinn! 
noted  ia  serpcutiri^,  GOuietimcB  niih  iiidicntiooa  ol' cnbiu  or  ociahrdnil  plunvs.  ll::!"^;  G.= 
7'*H— J  Bi.     Aunly^ea  ; 


2.        3M-01         2aS:i         44'21  O'Sii  Ir. 

■gre«iw  viih  Ibe  formula  (^u,  Ag)  8c  or  f^uSe+ AgSe. 

Domcyko  has  eiamined  thu  tai^aiAs  Siom  Cnchoiila  in  the  province  at  iSeodota,  Cii'iH  C.  K, 
Ixlii.  IIUI-I),  and  considers  them  to  Oinslat  of  miilures  or  coiubinalions  of  lliree  seltniJe  :  lA)  A 
compound  analogous  to  eiiciiiril« ;  (B)  a  eelouid  of  cobalt  auA  iron ;  and  tC)  a  eeleriHl  of  Ind. 

Se        Ag       Cu      Fe      Co       Pb       t'bO    Gsngue 
1,        RdOn    2100      1-MO    2-!0    «-;a    f.fS"     =90-a. 

a.         2^-40     308u      llf-Sl      H-IO      1-2(1       61:10            X3-R8       =10U.  H 

».         30  80       S  BD     iO'?0     1'30     l-DU     87-10              Ha          Kk8-4.  ■ 

4.  Il-IH      13-8fl     S',H5     1-97     Sl-ao     15-S5       7-40= .  ^ 

No.  1  lisd  A  brig:bt  bluiah-gn;  color  snd  oietaliic  lustre,  was  somewhat  porous,  and  ocvQntd 
with  ailicalB  ol  copper  und  carUoual*  of  lead,  wbicli  iaal  vfan  eoparHled  bLfbro  pn.ilysiii.  G.s 
G  S.  No.  3  wag  similar,  lit  3  imd  -1  tlio  silver  ii  partly  ropliicod  l>.v  copper.  No  5  ie  nlmofl  pun 
•elenid  of  lead.    G.=t-C. 

GutOUiTnB  Brtith ,  Char..  li>6,  Ifi.ll,  (GinfeViltliigora  Girrm..  Goosp-dimy  Oro,  Cbcaoooinv- 
tiCe.  Vana,  Uiu.,  lat  ed.,  'i\i.  1»;<7  )  The  mutiTial  Urns  iiamsd  is  in  p;iri  an  impuri'  irou-^inur, 
Miilaiaing  aome  uxjrd  of  cobalt,  «ta  Tbat  or  Joacltiinethul  ia  a  jvllowiati  iDonistiition,  ncnimac 
with  atnaltiuD.  That  of  Aadrenebcrg  is  a  mixture  ofoxyds  of  autiwonf.  araeoic.  nod  iron,  wiUi  ■ 
little  arsL-uoua  acid  iKamm.  UIu.  Ch.,  UI'HJ. 


•.■,t,-m    :i;i  111    o ii4    nu2    dm    ir.    i"io    MiM=ioii. 

'K  (7m,  p.  ".^Oj.  The  author  learns  further  from  L  Leaquereui  (March  4.  1SB9)  thit, 
nF  piistiug  S]iocioa  ol^thc  fmnilies  y^ijiw/ns,  .Uyrka,  and  Imkud  are  iiai-bearinp,  wm  may  have  hcea 

fan  lieer,  Oaiitiern  li-jnitum  WoU..  Lnwnta priBi^wirt  and  i,  Lalagea  llccr,  and  apeviea  of  S'ia* 
/nu;  Bad,  as  <,-eni(n}KraiuNi  ni^rinntiiii  of  dc  la  Ilarpo  is  probably  a  M/rica.  Hits  also  may  hate 
li^an  one  of  tho  u-ai-yleldin;;  ai«cies  of  the  eru  And  nlthoutrh  no  Populua  has  yet  been  iiicntifled 
from  the  basin,  apet^es  ore  common  in  the  Tertiary  of  other  parts  of  Europe  and  of  Aiocrica.  aod 
plants  of  till-  gcuus  probably  contributed  largely  towarda  tbeee  iignitic  boda. 

OILBBRTITB  I'lion ,  Min,.  I ,  i-'K.  Perhaps  ai 
G.  =  2  0.'i.  I/ihuut  obtained  II.  o.i  Si  -lolS.  Xl 
the  loJo  of  3tori.ig«7n,  utar  81.  .\uslle,  Corritt' 

GiSiioxiirrE(37a.  p.  11«).  Vom  Rath  mentions  Fraueiilieri.  near  Pulda,  as  a  new  locality  of 
this  rare  mincrnL  He  speaks  uf  the  form  as  a  tetrai^nul  oot.ihedron,  and  obt.iinod  for  the  an^a 
between  tno  planes  over  a  iiasal  >in^le  III  ill, 01'  4,  which  kivcs  for  the  (ermUial  ed|fe  IIS  56{', 
1 1 8 '  ."iG  .     'Iliu  crystals  are  in  druses  in  basalt  witli  piiillipsitu. 

GlahcOdot  (y.'p,  p.  SO).  Occurs,  ocoording  to  Tsolicrmak  (Ber.  Ak.  AVien,  xv.  18fi7)  and  v. 
¥obel1  |.T.  pr.  Cb.  cii  409).  nt  llakanab>>  in  Sweden.  The  crjstala  have  the  new  plane  I-t 
Busnl  cleuva|«  less  perfect  than  i;i  t'lie  Chilian  variety.    G.  =  a-U73,  Taeli. ;  696,  v.  K,   Atialysei 
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Gold  vl,  p  3).  Gold  occurs  in  copper  pyrites  in  the  region  of  B'ack  Bay,  on  the  north 
sliore  of  Lake  Superior,  between  Neepigoii  and  Thunder  Bay,  as  observed  by  Chapman,  and  silver 
in  the  galeuite  of  the  same  veins.  The  rocks,  Chapman  remarks,  are  not  Laurentian  or  Azoic, 
although  metamorphic,  but  altered  SUurian,  or  ''  identical  in  general  age  with  the  gold-bearing 
rocks  of  eastern  Canada  and  Nova  Scotia." 

D.  Forbes  has  pubhshcd  analyses  of  Welsh  gold  (PhiL  Mag.,  IV.  xixiv.  340) : 


Au 

Ag 

Fe 

Quartz. 

1.  Clogan 

90  16 

926 

tr. 

0  32,  Cu<r.=99-74. 

2.      " 

89\^3 

924 

tr. 

0-74=99-81. 

3.  Mawddach  R. 

84-89 

13-99 

0*34 

0-43,  Cu  <r.=99G5. 

Nos.  I  and  2  were  from  a  quartz  vein,  at<sociated  with  tetradymite,  pyritc,  chalcopyrite,  galenite, 
chlorite,  calcitc,  dolomite,  ankeritc?  sidente,  and  barite.  G.  of  1=17'2G.  No.  3  was  stream  gold 
associated  with  nieuaccanito.     G.=  15-79. 

Gold  from  the  Stanislaus  mine.  Gal.,  gave  Genth  Au  88*63,  Ag  11*37  (Am.  J.  Sd.,  II.  xlv.  31). 

Harmotome  (390,  p.  439).  Descloizeauz  has  subjected  crystals  of  the  morveuite  variety  to  a 
new  examination  (L'Institut,  1868,  35),  and  linds  that  they  are  opticiUiy  monocUnic  instead  of 
orth'^rhombic ;  and  observes,  consequently,  that  they  are  not  hemiliedral  us  suggested  by  Gadolin, 
and  us  stated  on  p.  440. 

Hematite  (180.  p.  140).  New  formrof  crystals  of  hematite  from  Keswick,  Cumberland,  and 
from  Elba,  have  been  descriljed  by  Ilessenberg  (Min.  Not,  No.  8),  adding  the  new  planes  4i  -Ai 
from  the  former,  and  -^  and  -^  from  the  latter. 

Hessite  (58,  p.  50).  Analyses  of  hessite  from  the  Stanislaus  mine  by  F.  A.  Gonth  (Aql  J.  Scl, 
IL  xlv.  311,  1868): 

Te      '     Au  Ag         Pb  Ni 

1.  44  46         8-28         4634         165         4-71-lO0'43. 

2.  [3964]       322         55G0  l-54=:lU0 

In  No.  1,  7*21  p.  c  of  impurity  are  excluded,  of  which  4*22  was  free  gold  and  the  balance 
quartz ;  and  in  No.  2,  28*60  p.  c.  including  G  p.  a  free  gold.  Genth  concludes  that  the  mineral 
is  a  mixture  of  hessite  with  altaite  and  his  new  species  melouite  (Nig  Toi) ;  anal.  1  giving  78*11 
heusite,  2  07  altaite,  and  2003  melonite,  while  2  has  U2-S2  hessite  and  G'55  melonite. 

IItduobdciiolzite  of  Thomson.  Thomson  obtamed  (Min.,  u  237)  Si  41-35  Xl  49-56,  ^  4*86, 
gyp3um  3  l2  =  i»8-87.     Probably  from  Sardinia. 

HuYSSENiTE.  Eisenstaspfurtit  Huyssen,  Berggeist,  x.  67.  1865,  Jalirb.  Min.  1865,  S29:  Stass* 
furtit  Bufchof,  ib. ;  lluysseuito  Dana.  (597  A.)  This  borate,  briefiy  alluded  to  on  page  696, 
appears  to  b^  a  distinct  species,  and  has  the  following  characters  : 

Massive,  and  in  nodular  concretionary  forms.  G.  =  2-7S  ;  but  alter  removal  of  mixed  chlorid:*, 
3"n9.     Lustre  feeble.     Color  greenish  gray,  becoming  yellow  on  exposure,  from  the  iron  present 

Composition  according  to  Diachof :  Mg'  B*  40*36,  Fe'  B*  60-U6,  Mg  CI  9-59=  100,  corresponding 
U)  the  formula  ()  Mg  4-  i  Fe)'  iK 

Occurs  at  the  salt  mine  of  Stiissfurt,  with  sta?8f\irtite,  which  it  much  resembles ;  its  nodules 
contain  usually  a  nucleus  of  common  salt,  while  those  of  stassfurtite  have  one  of  red  carnallite. 

nYALOPHA>'E  (313,  p.  34fi).  An  analysis  of  this  mineral  from  Binnenthal  gave  T.  Petersen 
(Jahresb.    lbG<'.,  9^8-  Si  i)l-84,  ^1  22-o8,  MgO-lU,  OaOGo,  Ba  14-82,  K,  Na  [100.3].  Il  0-48=lUi), 

Hydbosilicite  r.Wafty  Vulk.  Gest,  305,  (349 A.)  An  amorphous  substance  or  CTUst  from 
Palagonia  and  Aci  Castello,  Sicily,  which  afforded  v.  Waltershausen  Si  44*90,  Mg  4-60.  Ca  33*32, 
Na  211,  k  1  8G,  ft  13-21  =rlOu;  and  another  variety.  Si  43-31,  ^1  3*14,  Mg  b*6G,  Oa  28*70,  NaK 
1-70,  li  14  48=100.     Corresponds  nearly  to  the  formula  ftSi+fi. 

Hydhotalcite  (214,  p.  179).  E.  W.  Root  has  obtained  (priv.  contrib.)  for  houghite  (hw 
Somerville,  N.  Y. : 


^l 

Mg 

It 

C 

InsoL 

1. 

21-90 

3107 

30-t>6 

6-91 

8  89=99  42. 

2. 

21*61 

31*52 

30-.^6 

6*88 

9*15=99*71. 

Mean 

21-76 

31-24 

80-60 

6-89 

9*02=99-ri0. 
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BCTPLKMENT. 
4-43  di  and  1*36  uniJeconiposed  mica,  etc 

HiPOiisiniTS  Boipjwy,  E-1.  N.  PbiL   J^   IT.  ii   3(ia,   1955;   Sienoa   Earth. 
jellow  Itmigiooua  elny  or  ochro,  probably  only  claj-ey  yellow  odire.      G.=3' 
obtained  Si  II'H,  51  a-4J,  Fa  B.V36,  Oa  0  63,  Mg  0-03,  fl  13-O0=9aoa. 


Occurs  in  flue  Sbroug  pliles  and  leaticnlor  ranaBes  in  granular  galetute. 

8liS.  JiifusaiTB,     Pt.  of  Jnuliugite  c.  Ztphar 

phoijg,  reein-like.    Browaish-yullow.      Brittle.     A ,. , ..^ 

in  alcohgl  ond  eUier.  AroniaUo  odorvhea  lieated,  Katio  for  t?,  H,  0  — 30  :  Su  :  ,,  —  ^„^„^k 
lUgsky,  who  obtained  (j)  C  7Jm,  11  lU-H,  0  n-S9  =  100.  Not  soluble  Ja  a  carbooatcd  aSiti, 
and  Biaroely  at  all  in  a  pata^b  golutioii.  The  above  vus  dtssolred  out  or  a  resiD  (caliod  Jaiiliuata 
by  T,  Z.,  bucausa  oixatriog  at  Ibe  Juuliug,  ncnr  St.  Viet,  in  Lower  Austriu)  by  nieuiia  of  sid^lid 
or  carbon.  The  reslu  aouieirbnt  T<^s«nibl?s  amber,  is  liyadntli-red,  lraiislui«(it  iu  thin  Eplintar^ 
maybe  rubbed  to  a  yellow  poirter  between  the  dngers,  and  baa  R  =  l-B,  Q.=  n>fl8— l-lll. 

al3A,  A  BelajimJ  ingiit  Was  obtained  ntiiu  the  residae,  oiter  the  treatmeiit  with  SDlphid  of  cap- 
bon,  bj  tliB  action  of  etlier.  Color  browniBh-jellow.  8olleo»  at  130"  C,  and  boconiva  liquid  ■! 
16ii'.  DlaaolTM  easily  in  olcoliol  and  eth^r,  but  not  in  carbonated  alkali  or  sulphiil  ot  orboD. 
Batiolbre,  H,0=jy  :  HI :  SJ;  or  18 ;  M  :  4,  Bugsky,  who  obtained  ())  C  TO-aii,  H  T-»r,  oai'lT 
=  100.  It  uontains  donbk'  the  oxygen  of  the  preceding,  «ilb  leas,  proportiooBlly,  of  bydrogw. 
The  ratio  Ih  nearaat  lo  that  of  guyaqulllite  {No.  Sla). 

EtBWANlTE  Thorn..  Uin^  i,  3TB,  IB^SL  A  flbrons,  greeo,  chlorite-liko  niinoTBl  ttom  the  basalt  tt 
the  N.E.  const  of  Ireland.  R.  D.  Thwnaon  fouiidinit(l  o,)Silu-6,Sl  11*41,  Pe  2S'i*I,  Ca  is:^ 
&  4-3S=a9  »s. 


LESUsm  Tliam.    A  miitoreorCaS  11-9,  fiaS  SS-1,  SrtHn  near  Leeds. 


fnvut  magneliW  octiiis,  acconling  to  Petersen  (Jahrb.  Jlin. 

Fe  (isu2.'Ke  ^^-.ii,  au  -.,:,  .«n,  tT,  n/,'^™  liKl'*''     "'  "'""'""'"'  ^°'  ™'  '^'"""'"''  ""  ^'^^^'"'■^ 

Mabcasitb  (90,  p.  15).  C.  Meiie  has  observed  that  the  pyriCea  of  unaltered  sedimenluj 
beds  iii  mostly  miircasite,  while  tliot  of  metamorphic  roeks  ia  pyrtte(C  R,  Ixiv.  SGI).  The  folkiir- 
tug  onalyaes  are  by  liim : 

Q.  3        Fe       Si      3i\     fi  Organ. 

1.  Cliampagne  41769  (5)  4ft-4     10  9       8*4     17      3-1      —  =  99-5, 

2.  Aio  41821  (il)48*2     42-0       68     1*4     1-4     03,  Ca  07  =  99*8. 

3.  Itaiiregard,  eta        4-20«6  (i)60-7     4-I0       82     0*6     0  9     01,  Ca  0-2  =  99-7. 

4.  Creusot  4*18U9  (i|43-l     32  5       &*9     0  9     09     (l-3=99-6. 


AnnL  1  of  uodnles;  2,  from  tho  oolito  ore  beds  ofTillebois  and  PcrriiTeB;  3,  from  ammonites, 
from  B^iuregarct,  Muzcnay,  and  LuTcrpiilitre ;  4,  6,  from  the  coal-beda  ;  6,  bituminous  pyrites. 

MBL*STEmiTB  (661,  p.  B4C).  An  impure  Biiipiiale  of  iron,  apparently  a  miiture  of  melanlerite 
and  a  sulplmte  of  the  Be.=quiosjd  (as  remarked  by  Kenngott,  Ueb.  IfHiJ),  from  Bourboulo,  in  tbe 
Dept.  of  Puy  do  Dome,  KriiDcc,  has  bceu  named  BourlioulUe  by  Lefort  (0.  R.,  1862,  Iv.  94m,  Jahrh 
Uiri.  l^U^I,  oni).  Derived  apparently  from  the  allcratiou  of  marca-iite.  Lefort'a  tsbytM 
obtained : 

S  Pe  (-e  n 

aS-04  fi-08  IfiOS  40'S0^100, 

S7u5  8*11  13S3  39-91  =  100. 

3f.-'J2  8-25  12-99  4S*54=100. 


a  friable  gn^nisb  substance,  partly  soluble  in  water  and  partly  ii 
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Mblokitb  F.  a  Genth,  Am.  J.  ScL,  II.  xlv.  313,  1868.  (lOOA,  Appendix  to  Sulphids,  etc.)  A 
new  tellurium  miucral  from  among  the  ores  of  the  Stanislaus  mine.  Form  hexagonal,  with  eminent 
basal  cleavage.  Generally  in  indistinct  granular  and  foliated  particles.  Lustre  metallic;  color 
reddish-white,  rarely  tarnished  brown;  streak  dark  gray. 

Composition  Nij  Te3=Te  76*49,  Ni  23'51  =  10O.  An  analysis  afforded  Te  7343,  Ag  408,  Pc 
0*72,  Ni  20  08=y0*2l;  the  nickel  contained  a  minute  trace  of  cobalt  B.B.  in  the  open  tubo 
gives  a  sublimate  fusing  to  colorless  drops,  leaving  a  gray  mass ;  on  charcoal  burns  with  a  bluish 
lame,  giving  a  white  volatile  coating,  and  a  greenish-gray  residue;  in  R.P.  with  soda  a  gray 
powder  of  magnetic  metallic  nickel.  Soluble  in  nitric  acid,  giving  a  green  color,  and  on  evapora- 
tion yielding  a  white  crystalline  powder  of  tellurous  acid. 

Genth  considers  the  analysis  to  correspond  to  6*60  p.  c.  hessite.  1*17  altaite,  2 '29  native  tel- 
lurium, and  89'25  melonite,  which  he  assumes  to  have  the  composition  Nia  Tea.  although  he 
ob.serves  that  the  hexagonal  form  would  better  agree  with  the  formula  Ni  Te.  But  the  latter 
view  would  require  that  over  one-third  of  the  mixture  should  be  native  tellurium,  which  he 
thinks  scarcely  probable,  as  the  material  for  analysis,  when  examined  by  a  strong  magnifier, 
showed  a  small  quantity  of  dark  colored  hessite,  but  every  other  particle  had  a  reddish  hue, 
without  the  slightest  admixture  apparently  of  any  grayish-white  mineral. 

Menaocanite  (181,  p.  143).  A  variety  of  this  species,  from  the  basalt  of  Turner's  Hill  quarry, 
Statfordshire,  gave  D.  Forbes  (PhiL  Mag.,  IV.  xxxiv.  347),  after  excludmg  silicates  and  insoluble, 
Ti  34-28,  5?e  65  72;  G.=4-69. 

Mica  Group.  A  micaceous  mineral  has  been  named  Hdveian  by  R.  T.  Slmmler  (his  Petraa,  9, 
Keuug.  Ueb.  1865, 1H5,  1868),  but  without  a  determination  of  its  composition  or  exact  relations  to 
other  species.  It  forms  part  of  a  schist  and  quartzite  in  the  gneiss  formation  (Alpinyte)  of  the  Alps. 
H.  =  3— 3*5;  G.=2'77— 303;  lustre  pearly  or  waxy;  color  gray  to  whitish,  reddish,  greenish, 
violet,  and  copper-red  ;  streak  grayish-white  to  reddish.  In  the  closed  tube  yields  little  or  no 
water.  B.B.  fuses  with  difficulty  on  the  edges ;  the  borax  pearl  is  colorless  when  cold.  Not 
attacked  by  hot  acids.  Stated  to  consist  probably  of  silica,  alumina,  lime,  magnesia,  and  protoxyd 
of  iron. 

A  micaceous  mineral  from  Chester  Co.,  Pa.,  has  been  named  PaUersonite  by  I.  Lea  (Proc  Ac. 
Philad.,  1h67,  45),  but  without  the  mention  of  its  distinctive  characters. 

MoNTANTTE  (711,  p.  6G8).  Dr.  Gtenth  has  detected  this  tellurato  with  the  tetradymite  of  David- 
son Co.,  N.  C.  (AnL  J.  Sci.,  II.  xlv.  319),  two  analyses  affording: 

[3-47] 
[2-80J 

Genth  remarks  that  it  is  still  doubtful  whether  the  mineral  containB  1  or  2  atoms  of  water. 

MuscovTTE  (294,  p.  309).  New  analyses  of  this  spedes,  with  an  extended  discussion  of  the 
chemical  composition  of  the  different  kinds  of  mica,  have  been  published  by  Rammelsberg  in  ZS. 
G.,  xii.  400  : 


Te 

Bi 

1. 

25-45 

68-78 

*) 

«• 

23-90 

71-90 

Cu 

Fe 

104 

1-26=100. 

1-08 

0-32=100. 

Si 

%1 

Pe 

i'e 

l^n 

Mg 

]5ra      t 

F 

tL 

1. 

Uton,  Sweden 

45-75 

85-48 

1-86 

0-62 

0-42 

1-58     10-36 

1-82 

2-50=99-79. 

2. 

Easton,  Pa. 

46-74 

8510 

4-00 

1-63 



0-80 

9-63 

1-05 

3-36=102-21. 

3. 

Goshen,  Mass. 

47  02 

36-83 

0-61 

1-05 

0-26 

0-30»     9-80 

0-62 

3-90-100-19. 

4. 

Aschaffenburg 

47-69 

83-07 

3-07 

2-02 

l-78»» 

9-70 

0-19 

3-66=101-18. 

5. 

Bengal 

47-89 

35-56 

2-79 

0-53« 

0-96 

0-83       9-68 

0-46 

411=102-16. 

•  With  UthlA. 

^'With 

manganeaeb 

•  With  lime. 

No.  1,  G.=2-836,  optic-axial  angle  72**— 73**,  Senarmont;  2,  G.=2-904i  optic-axial  angle  64-8' 
Quincke;  3,  G.=2  859,  optic-axial  angle  75"— 76%  DescL;  4^  G.=2-911,  optic-axial  angle  67-9^ 
Quincke;  Bengal,  G.  =  2-8*27,  optic-axial  angle  66-1**, 

The  mineral  from  Easton  is  evidently  not  the  silvery  mica  referred  on  p.  307  to  biotite, 
the  optical  angle  of  which,  according  to  both  Grailich  and  Blake,  is  less  than  2°. 

Mica  from  Koyalston.  Mass.,  afforded  T.  Petersen  (Jahresb.  186^,  928,  1868)  Si  4603,  ^132*10, 
Fe  6-85,  Mn  2-48,  Mg  0-23,  Ca  090,  iC  1120=9979;  G.=2-947. 

Nephsits.    Eastner  has  analyzed  an  aluminous  jade  or  nephrite  from  China  (Qehlen*ii  J^  iL 
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Hi  Si  Ps  Mg  Cd  ft  ^ 

I.China  60  BO        1(100        Bno        81-00         2'1S,  ^  n-f>5  EiitDet 

3,  N.  Zealand         63'01  Ifl-SS         T-IS         H-50         12-40         0-97  l-ll  =  li>0-l>0  M.  t  H, 

3.        "  SS'OI       13-68       s-5i      iiei       1-ia       6-1^=100-27  m.  i  M 

For  2.  0.  ratio  for  fe,  R,  fii.  fl-fi :  7-2  :  21  S ;  for  3,  8'9  :  7-4 :  ast  Nob.  2  and  3,  as  describrd 
bf  LliKhstetter  (L  c),  are  Bomewhat  slatj,  and  are  hardest  on  the  truDBteree  eurfacos  or  (ncvin. 
In  No.  2.  I1.=S— S'fi;  in  another,  35— S.  Q.  =  2'liJ.  ItiscaHedlansiwai  by  the  New  ZeaUuikn 
B-B.  thiunest  BplLntere  infiihlble,  but  beeomoa  white  and  opaque.  In  No.  S,  H,=r6-5— 6  J:  on  i 
poUslwd  GToai  face,  T.  0.^3-02.  B.B.  Aiaca  with  great  difficulty,  beoomes  diBColored  uid opwine. 
Thii!  variety  containa  much  water. 

These  minerals  are  probablj  mt^re  miitures,  ag  uiny  well  be  true  of  aoch  a 
For  noa-flluminoua  jade  or  nephrite,  see  p.  237. 


gi         il       Fe       Ms      Ca     Sa      :^a         & 

G.=!-673        63-Oi     18-28     0-1*     0-48    2-41     1R-fi7  — inti  R.m-n 

G.=aB5  6S-2a      18-2fl     0-27      tr.       1*46      14'6I>=99-S';  C  Bafc. 


Palaookitb  (425,  p.  4S3).  Von  WartLo  fbimd  in  the  palogomte  of  the  baaaltio  tufa  of  BaUiM, 
fa  Baronjer  Comitat  (Hungary)  (Verh,  U.  lUiioha,  1B«7,  210),  Si  26-99,  Si  1  l■t^■^.  Pt,  w-js,  & 
la-es,  Mg  2-28,  Sr  1-03,  Sa  l''63,  K  1-07,  ft  11-09,  0  T70,  idwsphfttB  of  limo  OiTJ.  inaoliiWr 
residue  lG'Sl  =  99'a9,  EicludiDg  the  reaiduo.  vhospliata  of  lime  and  mrboaio  aviil,  with  1^ 
oquivBlBnt  of  lime,  the  resul  is  become  Si  -11 -IS,  Xl  1717,  Fe  13-06,  t'.'a  i-n  Jig  355,  St  0  I'j,  £ 
1-B6,  Sa  0-97,  ft  n'lfl  =  100-00,  correapoddiQg  vurj  well  with  the  compoHilion  ofpalagooitefrxi 
other  localities. 


Ploudibritb  Davlree,  C.  R.,  llri.  108H,  1889,  Ann.  d.  M..  V.  »iii.  244.  (r)40A.>  A  gelalinoul 
Bubslauce  which  hardcna  io  tlic  open  air,  formed  from  the  thenQol  waters  of  Plonibitreo.  II 
becinncB,  on  liardcDiuj;,  opaque  snow-white.  It  afforded,  after  drying  at  100°0.,  Si  40-6,  Si  I ;. 
Ca  :14'1,  II  -J.'i'2r^y9  2,  currceponding  to  Ca  Si  +  2  ft,  a  hydrut^d  silicattf  of  lime. 

Chnbante  and  apophyllite  iu  fine  crystals  are  other  results  of  the  action  of  the  -waters  of  Plom- 
blerea  on  the  brick  and  mortar  of  an  old  lioman  aqaeduct,  besidea  hyalite,  aragonite,  and  perhapi 
scok'cite  and  harmotomo, 

Ptbtte  (75,  p.  62).  The  pyrite  associated  with  the  niccoliferoua  pyrrholite  of  Inverary  Srol- 
hind,  gave  D.  Forbca  (Phil.  Mag.,  IV.  iiiv.  17H)  S  49-a2,  Fe  45-7a,  Ni  1-99,  Co  124,  Cu  l-K 
inaolublo  0-0li  =  99-52;  G.=4y3.  Forbes  aaya  that,  in  the  eiamination  of  soTeral  hunJrtil 
apoeimons  of  pyrilo  and  pyrrhotite  from  different  localities,  nickel  is  rarely  found  in  pyrite,  while 
often  present  in  pyrrliotile;  on  the  contrary,  cobalt  ia  rather  common  in  pjrile,  and,  compared 
with  nickel,  in  quite  small  quantity  iu  pyrrhotite, 

Analyaea  of  pyrite  from  different  French  locahtiea  by  C.  Utine  (C,  R.,  liir.  870)  : 


Fe  Si  Si 


I.  ChesayandSt, 

Bel 

4'6205 

2.  Lavoulto 

4-7112 

3.  Allcvard 

4-7500 

4.  Aude 

47428 

5.  Elba 

4-B009 

6.  ConSena 

4-8102 

7.  AJIier 

4-80S3 

B.  Gard 

4-7318 

0-1,  Ca  0-3=99-8. 

0-4=99-5. 

0  2  =  99-8, 

=99-8, 

0-2  =  99-9. 
0-2  =  99-8. 
0*3=99'7. 
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MSne  obaerves  that  the  pyrites  of  unaltered  sedimentary  rocks  is  mostly  marcasite, 

Pyromelane  C.  U.  Shepard,  Am.  J.  ScL,  II.  xxil  96,  1856,  Min.,  253,  1867.  In  angular  grains 
from  the  gold-wasl^^ng^  of  McDowell  Co.,  N.  0.  H.  =  6-6;  G.=3'87;  lustre  resinous;  color  red- 
dish to  yellowish-brown  and  black ;  subtranslucent.  B.B.  infhsible,  but  becomes  black  and  opaque 
(whence  the  name) ;  soluble  in  the  fluxes,  giving  reactions  of  titanic  acid  and  iron.  Stated  to  be 
'*  essentially  a  titanate  of  alumina  and  iron  with  traces  of  lime  and  glucina,"  and  "may  contain 
zirconia  also  " :  but  the  evidence  of  such  a  composition  is  not  given.  Perhaps  a  variety  of  titan- 
ite. 

Pybozene  (238,  p.  212).  An  analysis  of  malacolite  fVom  Gefrees  fFichtelgebirge)  afforded  K. 
Haushofer  (J.  pr.  Ch.,  cu.  35)  Si  6400,  3tl  062,  f'e  3  78,  fin  0-27,  Mg  15-31,  Ca  26-4rt=99-6d. 
G. =3-285. 

For  an  article  on  the  constitution  of  aluminous  pyroxene  and  amphibole,  by  Rammelsberg,  see 
ZS.  G.  Gres.,  xix.  496 ;  and  a  word  on  the  formula,  by  the  author,  p.  794. 

Canaaniie  is  a  whitish  pyroxene  rock^  as  stated  on  page  322.  It  was  called  scapolite  rock  by  Hitch- 
cock (G.  Rep.  Mass.,  315,  1835,  869,  1841),  and  later  named  Ganaanite  in  Alger's  Min.,  1844,  after 
an  analysis  (see  below)  by  S.  L.  Dana.  It  is  a  whitish  and  grayish-white  rock,  subcrystalllne  in 
fracture,  with  H.=H*5  and  G.=8'07,  and  constitutes  ridges  in  the  vicinity  of  Canaan,  Ct.  It  is 
overlaia  by  a  dolomite,  abounding  in  some  layers  in  crystals  of  whitish  pyroxene,  and  at  the  junc- 
tion is  much  mixed  with  lae  dolomite.  Dr.  Dana  obtained  in  his  analysis  (Hitchcock's  Rep.,  569, 
1841): 

Si  68-37       ^  10-38       fe  4-60       Ag  162       Oa  25-80       U  4-00=99-67. 

A  specimen  has  been  recently  analyzed  by  B.  S.  Burton  (priv.  contrib.),  with  the  following 
results,  showing  that  the  alumina  of  the  preceding  was  an  error: 

§i  51-80      f'e  1-60      Mg  16*47       Oa  26-21       0  6-91      fl  0-89=100-88. 

The  5*91  carbonic  acid  corresponds  to  13*41  of  carbonate  of  lime  present  as  impurity,  Whetiier 
the  carbonate  is  a  result  of  alteration  or  not  is  yet  unascertained. 

Pyrrhotitb  (68,  p.  58).  Analyses  of  niccoliferous  pyrrhotite  from  Inverary  and  from  the  Craig* 
muir  mine,  Scotland,  by  D.  Forbes  (PhiL  Mag.,  IV.  xxxv.  174) : 


8 

Fe 

m 

Co 

Cu 

InsoL 

1.  Inverary 

2.  Craigmuir 

87-50 
87-99 

49  97 
50-87 

11-17 
10-01 

1-02 

ir. 
tr. 

0-24,  Mg  0'96=:99-84. 
0-38,  As  0-04=  100-31. 

G.  of  1=4-50;  2=4*602.  Forbes  suggests  that  there  may  be  two  definite  compounds  under 
niccoliferous  pyrrhotite  ;  one  with  the  formula  6  (Fe^  S*)  +  Ni  S,  with  10*93  of  nickel,  and  one  16 
(Fe^  S")  -i-  Ni  S  with  4*10  nickel,  corresponding,  according  to  him,  with  many  analyses  of  pyrrho- 
tite from  a  wide  range  d[  localities. 

QuABTZ  (231,  p.  189).    See  Tridtmitb  and  Yestan  beyond. 

Refdanskite  Hermann^  J.  pr.  Ch.,  cil  406.  (41 2  A.)  An  earthy  mineral  occurring  in  masses 
which  fall  to  powder  under  slight  pressure.  Adheres  to  the  tongue.  Color  dirty  grayish-green. 
G.=2-77.    Analysis: 

Si  3210     SI  8*25       Fe  1215    ]?5ri  18-83    Ag  11-50    fl  9*50     An,  Bi  fr.    Sand  13-00=99-88. 

Or,  excluding  the  sand.  Si  86-92,  Xl  3*73,  fe  18-97,  ffi  21*07,  Ag  13-22,  fi  10-92=99*88.  0. 
ratio  for  fi,  ^i,  H,  3  :  4  :  2,  the  same  as  in  serpentine,  of  which  this  species  may  be  considered  a 
niccoliferous  variety  (see  p.  464)t 

RicmfONDiTE.  Hypothetical  Phosphate.  The  substance  labelled  gibbsite  from  Richmond, 
Mass.,  in  which  Hermann  states  he  found  37  p.  c.  of  phosphoric  acid  (see  his  analysis  under  Gibb- 
site, p.  178)  has  been  named  Bichmondite  by  Kenngoct  (Vierteljahrschr.  nat.  Ges.  Zurich,  xi.  225) 

ScHEELiTE  (614,  p.  605).  Rammclsbcrg  has  measured  crystals  from  the  Riesengebii^ge  (ZS.  G^ 
xix.  493),  and  deduced  the  same  dimensions  as  those  of  Dauber  given  on  p.  606  (Pogg.,  cvii.  272)1 
The  crystals  are  unusually  fine,  some  of  them  being  an  inch  in  length.    They  are  found  at.KieB* 


504  BCPPt-OCKHT. 

ber^  between  Grona-Aiipa  and  the  BicBPobaude.  u  detcribed  b;  Boemer  (ZS.  Q.,  X*.  0K^  «tal 
»!bo  gives  foose  measuremeDta  CiC  Ihe  tTjslslg,  bceideB  a  psrticaliu'  sccoDDt  of  the  gccJeeml  (i* 

SiLBm.  Ln(UauresSilber(froiiiaiuLb7SeIb)Kujennianii,Miii^eS9,  ll9\  £eiii,  ICa,!^  1^; 
OrBDeltber;  CurborjiU  oT  Silver ;  SCA,  Tu^cb.  Min^xi  394,  I81> ;  SeUnt  JTsut.  Uandb., Ha,  Ittf. 
A  BrajiBh  ore,  matlc  a  carbonate  b;3elb.  its  dJMOverer,  in  ]738,attheiitme  WenaDlBtiuVolUL 
widi  Uie  comprwitiOD  (W idooroaiiD,  L  c^  bcre  dted  trata  Leiu,  L  a),  CortMutic  acid  If,  e^i  dA 
vei  ti'S,  Bstinumj  lti-%  wilb  carbonic  add  oud  cajA  of  copper.  Aooording  lo  Walrhwr  ;^lif 
C  Fbftnn.,  jut.  1)  it  iaoolya  milliitv;  and,  according  to  Saiidbet)Rr  ( Jahrh.  Min.  I9&L  2iU  ok 
of  Belb'i  ont^DAl  apecimene,  under  the  \ea»,  prored  to  <wataiii  iritbiD  eskitby  Brs^niilc,  besde 
dolomite  and  iUter,  and  all  ptirt«  afforded  a  EalphuT  reactioo. 

Del  Bio  described  h  carbouate  of  Bilver  Trom  Real  Calorco,  Mertco^  where  it  is  cnDed  Plata  Aad 
(Gilb.  Ann..  IxzL  1 1  f.  vbich  ^so  is  regiid«d  as  a  mixture. 

SeBI■>^Tl^B  (II 1,  p  461).  An  analysis  of  the  darlc  green  noble  ferpeotioe  ot Sewimrjfen, 
UasB.,  gare  T.  PeCeraea  (Jahresb.  1866,  931,   USi)  St  41-16,  £l  (r^  ^e  •!««,  Ag  41-40^  S  I31« 

=  l(iO-ti2.     G.  =  a-8i.'4. 

Stuciin  or  Yinu  Damovr,  Llnatitut,  1S53,  7S.  H.=5~e:  scratcAea  glaae.  G.t^-ISI- 
Color  broim.  Probablj  a  silicate  of  jUria.  B.R  whiteoa,  bnt  infusible.  Kot  aolnble  in  nk<f 
phoapborua.     Snlphonc  add  bealed  to  30D'C.  decotnposes  it,  leaving  a  siliccoiu  remdtie. 

From  tbe  diamond  sands  ofBahia,  Brazil 

Tssronm  fU^laconite,  176,  p.  l:ts).  The  Unoriie,  or  oxrd  of  copper  (CuO)  in  n«d  dilati 
foUa,  ofcarrinK  At  Vcauvius,  possassee,  according  to  Uask'eljTio  (Ikp.  Brit.  Aeeoo,  IMS.  ti\. 
doable  refraction,  and  moreover  is  cqiticallj  biaxial  This  author  also  »t»t«s  that  ILere  an  I'vn 
eqnal  cLeavagea  inclined  to  oue  another  13'.  As  Ibe  namea  teoorite  and  mflaooiute  irere  giffB 
tfie  aame  jvar,  and  lenorilo  was  made  non-iaoniMric  (beiagoiuill  b?  its  de&criber.  it  appears  to  ta 
tight  that  tenontc  should  be  Bustaiosd  for  tbe  above  mineral,  and  melaconite  be  left  tor  tbc  \*^ 
tm  kind,  i\  an;  such  prorea  t«  be  a  native  spcciea.  That  there  is  an  ifoioetric  form  oT  tbia  OiO 
haa  been  announced  by  Beojiierel,  a«  edited  on  pL  137.  Teoorite  mnv  have  Um  Tnrta  and  diata- 
aioDi  fonnd  by  Jenzsch  iu  crrslals  of  CuO  from  the  hearth  of  a  fumaoe  (L  u.1,  or  llwa*  iffKB- 
maloly  of  brookite;  and  this  would  place  it  near  broatilf  in  the  tjtMm,  under  the  i  In  Miii  at  to- 
muia  f'o  Oi  (analogooa  to  that  of  brookito).  Having  tbia  place  in  tbe  arraii£i>tneiit  it  wooM  ht 
numbered  lUi^B, 

MeUictmile  crystals  from  Cornwall,  coUecled  by  Mr.  Tailing,  have  been  described  by  Half- 
lyue  (L  c.)  as  mom-cliaic,  «illi  the  planes  O.  i-i,  /,  1,  -1,  i>-(,  6-fi,  and  O  \  i-i  =  SO'  -lH .  So 
measured  angles  arc  given,  but  only  the  deduced  dimensions.  -They  bnve  baeai  cleavage  mfv. 
The  crystals  are  often  twins,  and  the  composition-face  in  some  of  Ihem  is  i-i.  H.  a  little  aboie 
4;  G.  =  5'S«27.     Church  has  ascertained  that  the  crystals  are  esseutially  pure  Oq  O, 

It  would  appear,  according  to  these  observations,  that  this  oiyrt  of  copper  ia  tiimorpiMHlt ;  and 
there  eiists  a  doubt  whether  tenorile  may  not  have  this  obhque  form. 


To  Bi  S  Fa  Cu        Quartz. 

1.  Montana  4--60         60*43  090  0-18  =  100-01. 

J.  Phcenii  mine  Sli  28        6T"0        6-01   FeO-a*        0-41         =;99-94. 

No.  1  gives  the  ratio  of  Bi  and  Te  2  ;  3,  like  the  tetradymita  from  FluTBnn»  Co.,  V"a,  mi 
Field's  mine,  Ga.  No,  2  contains  a  small  amount  of  pyrite,  leaving  4-40  p.  o.  sulidinT  combined 
with  Ihebisrontb,  and  giving  the  ratio  of  S,  Te,  Bi  =  l  :  2  03  ;  U=Bi'S'+2  Bi'Tof 
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a.  An  argentiferous  variety  (freibergite)  from  the  Foidale  mine.  Isle  of  Han,  by  D.  Potle" 
(FliiL  Mag.,  IV.  iziiv.  .^30).  ivho  calls  it  polytdiu,  though  not  tbe  true  polytelite  of  Qloderi|<- 
l(i4).byiihoui  Itiis  name  was  introduced;  G.=4-91-  Forbes  mentions  a  eimilar  variety  from  tlif 
Tyddynglwadis  mine  in  X.  Wales. 

».  Freibergite  from  tbe  De  Solo  mine,  Star  City,  Novada,  by  B.  &  Burton  (Auk  J.  Sci^  U.  ilv 
320);  G.=5. 


BUFFLEMENT, 

S 

Sb 

As      Cu       Fe      Zn 

Ag 

1.  Arizona 

26-97 

24-67 

ir.     38-16     1-05     6-28 

3-21 

2.  Isle  of  Man 

27-48 

24*85 

—     22-62     4-80    4-65 

13-67 

3.  Nevada 

24-36 

27-35 

—     27-40     4-27     2-31 

14  69 

805 

Pb 

=  100-29  Genth. 

1-43,  quartz  0-34=99-74  Forbea 
^  insol  0-36=100  62  Burton. 


From  No.  1,  4-22  p.  c.  of  quartz  have  been  deducted. 


TiGHANKirB  (65,  p.  66).  Analysis  of  this  speciea  from  Charlotte  mine,  at  Clausthal  in  the 
Harz,  gave  T.  Petersen  (Jahresb.  1866,  919),  after  excluding  oxjd  of  iron  and  gangue,  Se  24*88, 
S  0-20,  Hg  7516,  Pb  012=100-36.     a.=715. 

TiTAKiTE  (329,  p.  383).  Hessenberg,  in  No.  8  of  his  Min.  Not.  (1868),  describes  and  figures 
crystals  of  sphene  from  Zillurthal,  Grreiseralp,  St.  Marcel  (g^reenovite),  Santorin. 

In  the  lettering  on  the  figures,  pp.  383,  b84,  and  in  the  accompanying  text,  the  minus  symbols 
should  properly  (according  to  the  principle  on  p.  xxvii)  be  pluSj  aod  the  reverse. 

Trichtte,  Belonite.  The  name  Trichtie  (frongi.  Boi^^  Jiair)  is  applied  by  Zirkel  (ZS.  G.,  xix.  744, 
1867)  to  microscopic  capillary  forms,  often  curvecl,  bent,  or  zigzag,  sometimes  stehately  aggregated, 
opaque  aud  black  or  reddish-brown,  of  undetermined  nature,  which  he  detected  in  some  kinds  of 
glassy  or  semi-glassy  voJcanic  rocks ;  and  BdonUe  (ib.,  738)  to  microscopic  acicular  crystals  (whence 
the  name,  from  i^tUt^n^  a  needle)^  colorless  and  transparent  The  trichite,  he  states,  is  not  pyrox- 
ene or  hornblende ;  the  belouite  may  be  a  feldspar. 

Tridymite  Vom  Hath,  Vorgetr.  Ch.  Ges.  Bonn,  March  7,  1866,  pub.  in  1868  (copy  rec'd  from  v. 
B.,  May  8,  1868).  (231  A.)  Besides  the  two  well-koown  forms  of  sihca,  quartz  and  opal,  and  the 
two  problematical  forms  described  by  Jenzsch  (pp.  2ul,  and  below),  another  is  announced  by  v. 
Hath  uuder  the  above  name. 

Tridymite  occurs  in  small  hexagonal  tables,  colorless  and  transparent,  which  are  -usually  com- 
pound, and  mostly  of  three  individuals.  It  has  G.=2-2— 2-3,  or  the  low  specific  gravity  of  opal, 
instead  of  that  of  ordinary  quartz.  Vom  Bath  alludes  to  the  possibility  of  its  being  a  pseudo- 
morph  of  some  unknown  mineral,  but  observes  that  it  has  the  double  refraction  of  a  substance 
optically  uniaxial  It  occurs  '.n  druses  m  a  volcanic  porphyry,  from  Cerro  St  Cristoval,  near 
Pachucha,  Mexico,  along  with  crystals  of  hematite  and  needles  of  a  gold-lustred  hornblende. 
Named  in  allusion  to  its  compound  forms  of  three  individuals,  or  irins^  from  rftidvfioi, 

Uranophane  Websky,  Za  G.,  v.  427,  1853,  xL  384.  (376B?)  Orthorhombic,  /A  7=146''  from 
iAi-i=lo7';  a  macrodome  of  about  90".  Crystals  microscopic  acicular  six-sided  prisms  in 
druses,  containing  also  sometimes  crystals  of  torbernite.  Color  of  isolated  crystals  honey-yellow, 
of  masses  leek-green,  sometimes  blackish-green  from  mixture  with  uraninite.  Optically  ortho- 
rhombic.  11.  below  3.  G.=2'6— 2*8;  2-78  of  a  specimen  not  wholly  pure.  Lustre  of  fkce  t-l 
pearly,  elsewhere  vitreous. 

Analyses  by  Grundmann  (ZS.  G.,  xL  890) : 

M        ^      Jig     Ca     i[      P        fl 
6-66   49*84    1-35   469    171   0*12    U'll 


1. 


Si 
15-81 


Bi 
1*78 


Sb     Te     Fe     Pb     Cu     Ag     S 
1-46   0-43  0-67  0-29  0-21  Oil  1-66= 


2.     1119    2-80   64*23    1-19   3*58   0'80   0-06   12-19    1-77    I'SO  0*22  0-89  0*38  6-24    ? 


99-74. 
3-96= 
100-34. 

Separating  the  sulphids  as  impurities  frt>m  No.  I,  Websky  deduces  the  0.  ratio  for  ]^  fi,  Si, 
£[=1:5:4:6,  making  it  hence,  if  the  water  be  taken  as  accessory,  a  }-subsihcate ;  whence  the 
formula  (^  fi'+^^)Si+3^.  The  specimen  for  the  second  analysis  contained  some  uraninite. 
Found  in  granite,  at  Kupferberg  in  Silesia. 

Valaite.  Vdlait  W.  Edmhacker,  Jahrb.  G.  Beichs,  xvil  210,  1867.  Crystallized.  Partly  in 
small  hexagonal  tables,  but  forms  not  distinct  Also  massive.  H.  below  1*5.  Lustre  shining. 
Color  pitch-black.  Streak  black.  Odor  aromatic  when  rubbed  between  the  fingers.  Fracture 
uneven. 

Belongs  among  the  resins,  but  composition  undetermined.  B.B.  swells  to  more  than  10  times 
its  former  bulk,  aud  becomes  a  light,  porous  mass,  which  in  a  higher  heat  is  reduced  to  a  grayish 
ash. 

Occurs  in  thin  crusts  on  dolomite  and  calcite,  or  in  druses  of  small  crystals,  in  the  Bo8sitz-Osla« 
waner  Coal  formation,  Moravia.  It  is  associated  with  hatdiettite,  and  the  same  bed  affords  boom 
mineral  oiL 
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Vbsta»  Jmuch,  Fogg,,  cv.  330,  IBfiS.  Quartz  under  b  triclinic  tana,  acoordine  to  Jentatit^ 
Dbscmtioni.  Tho  snglca  are  vMtcd  to  be  only  iipproiiiaat[ve.  Two  of  them.  9&1  sod  131%  ut 
yerj  nosr  AAA  und  A'  A  -li  m  oriliOBry  qimrU;  Q.^2  Sb—i-tift,  ea  iu  qu&rts.  The  obBervi- 
tiODS  need  ix)QBrmiitinn.  The  ei^'ataia  bote  rorerted  occur  mostlj  in  melaphjro,  and  tbe  kicililiei 
mentioned  are  maiuly  in  Saxouf  and  the  Thariuger  Wsld. 

ToLUEllTB  ir29.  p.  18!!).  The  nauie  Vb/genle  was  giTen  b?  tb&  sntluir  (UiQ-,  tl'Z,  iSaii  a. 
Volger'a  mineral,  for  wbii;h  Volgci  wrote  the  Ibrmula  adopted  as  tbat  of  the  specie*  od  p.  1^ 
The  ATricoD  mineral  aofllj-ied  b)-  CumeDge,  which  is  refened  on  the  same  psg«  to  Toli^Kila, 
altfaough  of  somewhat  doubtful  compueidou,  in  the  Cuiofof/ile  ofKenogott  [Uin.,  29,  ISC3). 

VjtSrrs  J.  F.  Bahr,  Fogg.,  oil.  S72,  I6B3.  A  mineral  reaemblicg  sUanitc,  of  &  browDi«h-blKt 
color,  buD  yellowlBh-brown  iu  thin  Bpliolera  and  powder,  with  traces  of  cleavuge  In  one  diifclioii. 
According  to  a  qualilatiTe  eiBmiuatiou  by  Bahr.  it  oootaiua  silica,  alumina,  y ttria.  Besqiiiofyd  o( 
iron,  ceriiim.  didymium,  calcium,  munganeBe,  iiiae,  alkali,  a  trace  of  urauiuni,  wittiotil  glndoi. 
iogetlier  with  tht-  oxyd  of  >  new  metal  he  unmed  lauium  [after  the  royal  family  of  Wasa,  Enp^l 
Id  a  later  paper  (Ana  CL  Pharm..  cxxxiL  127),  Babr  maiiea  this  oxjd  tborio.  Nicjcles  had  sug- 
geflled  previously  that  it  might  be  impum  cerium. 

From  Bunahohn,  an  island  near  Stoclcholm.    The  rclatloas  of  the  mioeral  remain  doubtfal 

Wbbsbiute  (299,  p.  KSO).  The  pink  scapolite  of  BolWn,  Hbbb.,  yielded  T.  Petorseii  tJahrerfi 
18«i;.  &28,  lasai  Si  laal.  Si  i^-US.  Ca  16'40,  S».  with  a  little  K  [B-6SJ,  S  0-62=100.  G.= 
2'?  IB.     TheanalyaisaffreeaTorycloaelj  with  that  by  Wolff  (p.  320). 


ZoieiTE(aSO,  p.  !B0|.  Damour(O.R.,!iiii.  I03B)  fouadonan. 
Ihini  Seiiohalol  a  composition  oorresponduif;  to  tliat  ofsaaiirat 
678,  Co  1061,  Sa  4'fl4,  igii.  0-30=1<)0-1S,     (}.=3-2u-3-13. 

A  zoisite  from  PiiiEgau  has  part  of  the  alumina  replsocd  by  oijd  of  clirome,  aocording  te  F. 
Sandbergcr  (Jalirb.  Uio.  18Q7,  SiM).  A  ohroiae  zoiiite  has  also  beoQ  tnontiatied  bf  Breithaupt  u 
ODCiuring  in  Snisburg. 
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Abichite,  570. 

Abrazile,  418. 

Acadialite,  434. 

Acanthite,  51, 

Acerdesje,  171, 

Achates,  194. 

Achirite,  401. 

Achmatite,  281. 

Achmit,  224. 

Achroite,  365. 

Achtaragdite,  478. 

Acicular  Bismuth,  100. 

Aciculite,  100. 

Acmite,  224. 

Actinolite,  Actinote,  282. 

Adamantine  spar,  138. 

Adanias,  21,  138. 

Adamine,  Adamite,  565. 

Adamsite,  309. 

Adelpholite,  525 ;  276. 

Adinolo,  349. 

Adularia,  352. 

-^delforsito,  212,  400. 

^delito,  410. 

^girine,  iEgjrite,  223. 

^uigmatite,  285. 

.^rosite,  94. 

Aes  cyprium,  14. 

-^schynite,  522,  793. 

Aftonite,  104. 

Agalmatolite,  480;  452, 454, 483. 

Agaphite,  680. 

Agaric  mineral,  680. 

Agate,  194. 

Agnesite,  793. 

Agustito,  530, 

Aigue-marine,  245. 

Aikinite,  100. 

Ainalite,  159. 

Akanthit,  51. 

Akanticone,  281. 

Akmit,  224. 

Akoiitit,  78. 

Alabaudin,  Alabandite,  46. 

Alabaster,  637. 

Alalite,  214. 

Alauu,  651. 

Alaunstein,  658,  659. 

Albertito,  763. 

Albin,  415. 

Albite,  348 ;  324. 


Alexandrite,  155, 
Algerite,  323. 
Algodonite,  37. 
Alipite,  404. 
Alisonite,  84. 
Alizite,  V.  Alipite,  404. 
Allagite,  227. 
AUauite,  285. 
Allemontite,  18. 
Allochroite,  268. 
Allodasite,  81. 
Allogonite,  546. 
Allomorphite,  616. 
Allopalladium,  12. 
Allophane,  419. 
Alluaudite,  642. 
Almandin,  Almandifce,  267. 
Alstonite,  698. 
Altaite,  44,  793. 
Alum,  Native,  651,  652. 

Ammonia,  651. 

Feather,  664. 

Iron,  654. 

Magnesia,  Manganese,  So- 
da, 658. 
Alumian,  631. 
Alumina,  137. 

Fluate,  126. 

FluosiUcate,  376. 

Hydrate,  168. 

Hydro-Sulphate,  658, 

M'ellate,  750. 

Phosphates.  676,  687. 

Sulphate,   681,   649,   668, 
662. 
Alumina  and  lime  Phosphate, 
687. 

Carbonate,  709. 
Alumine  fluat^  alcaline,  126. 

phosphate,  675,  687. 

sulfat^e,    631,    649,    658, 
662. 
Aluminilite,  658. 
Aluminite,  658. 
Aluminum,  Fluorid,  126. 
Alumocalcite,  199. 
Alumstone,  658. 
Alun,  651. 
Ahmite.  658. 
Alunogen,  649. 
Alurgite,  764. 


Alvite,  511. 
Amalgam,  Nativei  18. 

Gk>ld,  14. 
Amausite,  851. 
Amazonstone,  865. 
Amber,  740. 
Amblygonite,  546. 
Ambrite,  741. 
Ametliyst,  193. 

Oriental,  138. 
Amiant,  234,  465. 
Amianthoide,  234. 
Amianthoide  magnesite,  175. 
Amianthus,  234,  465. 
Ammiolite,  547. 
Ammoualun,  651. 
Ammonia  alum,  651. 
Ammonia,  Bicarbonate,  706. 

Muriate,  114. 

Phosphate,  551. 

Sulphate,  635. 
Ammonia  and  Soda,  FhosphaaU 

551. 
Amoibite,  72. 
Amphibole,  282,  793. 
Amphibolite,  285,  348. 
Amphigene,  334^ 
Amphigenyte,  336. 
Amphilogite,  311. 
Amphithalite,  587. 
Amphodelite,  337. 
Anageuite,  v.  Chrome  ochre. 
Analdte,  Analdme,  432. 
Analdme  camea,  317. 
Analzim,  482. 
Anatase,  161. 
Anauxite,  458. 
Andalusite,  871,  794. 
Andesine,  Andesite,  844. 
Andesyte,  845. 
Andradite,  268. 
Andreasbergolite,  489. 
Andreolite,  439. 
Anglarite,  556. 
Anglesite,  622. 
Anglesite,  Cupreous,  668» 
Anhydrite,  621, 
Ankerite,  685. 
Annaborgite,  660, 
Annite,  808. 
Anuivite,  108. 


Anorthitc,  337,  794. 
Antholite,  2:<A;  230,  231. 
Anthophyllitfi,  :<31 1  '^08, 

Hjdroua.  -ii-i. 
AnthoglderiU,  407. 
ADthradlo,  754. 
JLDlhntyiDlle,  S7T. 
Anthraonxen,  745,  74S. 
ADtbrBoixemte,  716. 
Anthrax,  I3H,  117. 
ADtied.rit«,  417. 
Aatigorile,  iHi. 
Aatimoino  oMit,  tS. 

□xldii,  1S4. 

(Mdde  sulfurji,  1S6. 

Bulfcr^,  39. 

lulfute  nlckclK^  73. 

suinire    plombocuprif^re, 


I       Autimouate  of  Load,  691, 

AntimoDbloinpath,  BSl. 
I      AntimoiiMeDde,  las. 
I      AnUmoiiljlothe,  l!i4. 

Aotimouralilers,  100. 
'      Antiinoa^lBDX,  90. 

AatimoaiU  of  quicksilvor,  047. 

ADtJmoniBl  nraenicv  18. 

I  copper,  Si. 

copper  gULQCts  S8. 
oickcl,  CI. 
odmi,  187,  188. 
I  Bilver,  SB. 

,|      Antimoiiite,  39. 
,      ADtimonkupIbntlra^  86. 
AutimODDiekel,  St. 
AotiiQoiiDicliclglimE,  IS. 
AutiinonDcber.  Ib7. 
AntimonophyUile,  186. 
Anlinionoijd,  184. 
AutimoiiBauroa  bloioiyd,  B91. 
Antunonsilbcr,  Ri. 
AndmoasilberbleDde,  94. 
Aatimonj,  Nadre,  18. 

Arsenical,  18. 

Gray,  29;  90. 

Oiyd,  184. 

Flumoae  ore  of,  91, 

Red,  ISil. 

Sulpbid,  Siilpharet,  29. 

While,  184. 
AntiinoD7  blende,  1B4. 

bloom,  184. 

glance,  29. 

ochre,  1S7,  188. 
AntoEonite,  134. 
Anlrimolite,  430. 
ApaWlite,  G57. 
Apnlite,  630. 

AphnneBB,  Aphanesit«^  670, 
Aphaujtu,  HI). 
Aphi^rL^Be,  563. 
Aphritc,  Aphriaite,  365,  879. 
Aphrodite,  4£>7. 
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AphroselenoD,  640. 
Apliro»ideril«,  &02. 
Aphibalone,  Aphthitalite,  61S. 
Aphthonite,  104, 
Apjohnitp,  G5S, 
dplome.  368. 
ApophjllIU,  4IG. 
ApyritB,  305, 
Aquumariue,  245:  S30. 
Aneoiene,  i!OH. 
ATBgonite,  SM. 
Arsgonipath,  694. 
Arcanile,  615, 
Arcticito,  a  19. 
Arendalile,  231. 
ArlVedEonito,  U3, 
Argent  antinionial,  .15, 

aatiiaonie  anlAir^,  04  ;  93. 

bromure,  116. 


fragile,  !0£ 


nolr,  106. 

Bijleaiare,  89. 

Bulfure,  83, 

BulfUn*  Hexible,  65, 

sulfur^  ft^le,  106. 

Eulftin^  antiuiooif^re  et  < 
prif6pe,  98. 
Argentine,  073, 
Argentito,  38. 
Argentopyiit*,  39. 
ArglUjW,  35fl. 
Argyrit,  113. 
Argjroeeratite,  116. 
ArgyroBP,  38. 
ArgjrythroBe,  94. 
Aricile,  418. 
Arliansite,  161. 
ArkiUtite,  128. 
Armenian  wbetatotie,  138. 
Arqnerite,  14, 
Arrngonite,  694. 
Araeuste  of  lime,  664. 

ArspneiBcnsinter,  689, 
Araenglnim.  18. 
Arsenic,  Antimomal,  18. 

Native,  17. 

jauno,  27. 

oiyd,'-,  183. 

rougo,  aiS. 


Whi 


183. 


Arsenicat  antimony,  18. 

biemutb,  IB, 
Araenicite,  594. 
AiaeniKBaHuro,  183. 
Arse nika Ikies,  76. 
Arsecikantimon,  IS. 


Aiaenikbleispath,  c   UunMiH 
ArseDikblQLbe,  163,  GU. 
Arseaikeiseri,   76. 
AraoaikallUiiGr^  104. 
Arsenik^nz,  18, 
ArKouikkalk,  183. 
Aracoikkiea,  76,  7  L 
ArBenikkohaltkiea,  TL 
Araeuikkuprer,  86, 
Ar^iiikiiuiD§W>,  SI. 
Araeaiknickel,  60,  TO. 
Aracnnickelg'lsaz,  73. 
Are&nilcsaurea   Kupfercfr,  ilt. 
Arseniksilber,  86^ 
Araeniksilberblende,  W, 
AraeDik-siater,  5H, 
AreenikspiessglanB,  18. 
ArBeoifcmsramh,  18,  S9t. 
Argeii)osideriI«,  5B4. 
Arsenitc,  l*i3. 
Argenocrocile,  58^ 
Argenonielan.  87,  M. 
Araenolile.  163. 
Arsenopyrile,  78,  T9t. 
Arseuosidcrite,  76. 
Araenoiis  acid,  163. 
AHbcferrile,  234, 
AsbesCus,  234;  ai«. 

Blue,  243. 
Asbolnti,  Aabolite,  ISI. 
ABparagTiB-BtOoe,  530. 
AEpasiolite,  4t^6  ;   Sul, 
Aspcrolilo,  402, 
Asphnlt^e,  7x9,  7SI. 
ABphDlmm,  751. 
A«pidelite,  383. 
Asleria,  138. 
Aatrakmiite,   643. 
Aslrophylhte,  SOS. 
Atacamite,  131,  794,, 
Alclfaite,  392. 
Atlaserz,  713. 
Alloeite,  716. 
Atberiastite,  323. 
Atrumfinstein,  643. 
AtrnmeiHani,  64S. 
Attacolite,  6Blj. 
Auorbachite,  376. 
Augelilc,  580. 
Augite,  316. 
A  ulna,  332. 
Aoralit.  486. 
Aurichalcite,  712. 
AuriferoUB  pyrites,  S. 
AuripiinnoQtuin,  27. 
Aurolellurite,  81. 
Auruin  graphicuro,  81, 

panidoxum,  19. 
Aatomolile,  149. 

ATeDtiirioe,  quartt,  193. 

feldspar,  386,  346.  365. 
Axinitft  297. 
Aiorite,  701, 
Amra  spar,  or  stoiM^  STl. 
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Azurite,  715;  672. 

Babingtonite,  227,  794. 
Bagralicnite,  285. 
B.iierine,  515. 
BaikaUte,  215. 
Baikerinite.  747. 
Baikerite,  733. 
Balasruby,  147. 
Ballesterosite,  68. 
Baitimorite,  503 ;  465. 
Baiulite,  373. 
Bardiglione,  621. 
Barilla  de  cobre,  15. 
Bamhardtite,  67,  794. 
Baralite,  v.  Bavidite. 
Barite,  616. 
Barolite,  697. 
Baroselenite,  616. 
Barrandite,  674  ;  584. 
Barsowite,  340. 
Barytocolestin,  616. 
Barystrontianite,  699. 
Baryta,  Carbonate,  697. 

Carb.  of  lime  and,  698. 

Sulphate,  616. 

Sulphato-carb.,  698. 
Baryt,  Barytes,  616. 
Barytite,  Barytine,  616, 
Baryt'Uannotome,  439. 
Bai^tocalcite,  701 ;  698. 
Barytocelestite,  620;  617. 
BarytophyUit,  504. 
Basalt,  343. 
Basaltine,  216. 
Basanlte,  195. 
Basaaomelan,  143. 
Basicorine,  126. 
Bastite,  469;  209. 
Bastouite,  308. 
Bathvillite,  742. 
Batrachite,  255. 
Baudisserite,  686. 
Baulite,  359. 
Bauxite,  174. 
Bavalite,  796. 
Bayldonite,  565. 
Beaumontite,  444. 
Beauxite,  174. 
Bechilite,  597. 
Bockite,  196. 
BeUstein,  233. 
Beinbrech,  v,  Tufii. 
Bell-metal  ore,  68. 
Belonit,  100,  805. 
Benzole,  737. 
Beraunite,  658. 
Berengelite,  753. 
Berg- butter,  656. 
Berg-crystal,  v.  Quarts. 
Bergholz,  406. 
Bergmannite,  426. 
Bergmehl,  680. 
Berfirmilcb,  680. 
Bergol,  728. 


Bergpech,  741,  761. 
Berggriin,  718. 
Bergsalz,  112. 
Bergseife,  476. 
Bergtheer,  751. 
Berlinite,  671. 
Bernsleln,  740,  741. 
Beryl,  245,  794. 
Berthierine,  511. 
Berthierite,  86. 
Berzelianite,  46,  796. 
Berzeliite,  544. 
Berzeline,  46 ;  862. 
Berzelite,  120. 
Beudantite,  589. 
Beurre  de  Montagne,  666. 
Beustite,  281. 
Bieberite,  647. 
Biharite,  483. 
BUdstein,  480. 
BlmsRteio,  v.  Pumioe,  369. 
Bindheimite,  691. 
Biimite,  90 ;  87. 
Biotine,  337. 
Biotite,  304. 
Bismite,  185. 
Bismuth,  19. 

Acicular,  100. 

Carbonate,  716. 

Cupreous,  86,  98, 100. 

NatiTe,  19. 

Oxyd,  185. 

Silicate,  391. 

sulfur^  plombo-argentifdre, 
36. 

sulfur^    plombo-cuprif^re, 
100. 

Sulphuret.  30. 

Telluric,  30,  31% 
Bismuth-glance,  80. 

blende,  391. 

nickel,  47. 

ochre,  185. 

silver,  36. 
Bismuthaurite,  796. 
Bismutbinc,  30. 
Bismuthinite,  30. 
Bismutholamprite,  80. 
Bismutite,  716. 
Bitterkalk,  682. 
Bittersalz,  644. 
Bitter  spar,  682. 
Bitterspath,  682. 
Bitterstein,  290. 
Bitume  Itquide,  723. 

glutineux,  728. 
Bitumen,  761. 

Elastic,  734. 
Bituminoses  holz,  766. 
Bituminous  coal,  764. 
Black  copper,  186 ;  181. 

hematite,  180. 

manganese,  168. 

silver,  106. 

lead,  24. 


Black  jack,  48. 
Blakeite,  652. 
Blattererz,  82. 
Blaiterkies,  v.  M.Jt^asite. 
Blattertellur,  82. 
Blatterzeoltth,  444. 
Blaubleierz,  40. 
Blaueisenerz,  556. 
Biaueisenstein,  243. 
Blauspath,  572. 
Blei-aluminat,  577. 
Blei,  Qediegen,  17. 
Bleichromat,  629. 
Bleifalilerz,  v.  Boumonite. 
Bleigelb,  v.  Wulfenite. 
Bleiglanz,  40. 
Bleiglas,  622. 
Bleiglftite,  1S6. 
Bleigummi,  677. 
Bleilasur,  668. 
Bleihornerz,  703. 
Bleimolybdat,  607. 
Bleinidre,  691. 
Bleinierite,  691. 
Bleioxyd,  186. 
Bleischeelat,  606. 
Bleiscbimmer,  91. 
Bleisulphotricarbonat,  624 
Bleischweif)  40. 
Bleivitriol,  622. 
Blende,  48. 
Blddtte,  643. 
Bloodstone,  194. 
Blue  asbestus,  243. 

feldspar,  572. 

iron  earth,  566. 

John,  123. 

malachite,  716. 

spar,  672. 

vitriol,  64a 
Blumenbachite,  46. 
Blumite,  604. 
Blutstein,  140. 
Bobierrito,  796. 
Bodenite,  289. 
Bohnerz,  172. 
Bog>butter,  747. 
Bog-iron  ore,  172,  178. 

manganese,  181. 
Bole,  Bolus,  476. 
Bolivianile,  109. 
Bolognian  spar,  616. 
Bolopherit,  215. 
Boltonite.  255. 
Bonsdorffite,  486 ;  301. 
Boracio  acid,  694. 
Boracite,  596. 
Borax,  697. 
Borazit,  696. 
Bordite,  898. 
Borickite,  588. 
Boric  acid,  694 
Bomine,  30. 
Bomite,  44. 
Bornstein,  v.  BemtteiiL 


Borocnlolte,  GB9. 

BuDBeuil*,  1S4. 

OarmiDspath,  S4f. 

Eiintblciera,  635. 

CsfQaUite.  118: 

UocmUicpM  oflime,  380. 

BuDlkupfarera,  44. 

CBniat,474. 

BiitBti[e,71i. 

CsTLotite,  644. 

BouOlackila,  Vil. 

BiilryogGn,  667. 

Bolryolite.  38a 

BulvrellLie,  747. 

Bolrjl.  66J. 

Buljfita,  747. 

Uoulangenle,  B9,  796. 

BjMolile,  234. 

OMphwtiaWto,  4M. 

Bourboulile,  800. 

Bjluwoile,  340. 

Oarrart  Marble,  680. 

BourDoniu,  9(i;  373. 

CbitoIHW,  69. 

Cabocle,  ase  Hvdr.  Phoephata 

Cflssiuila,  a  5  6. 

ofAlummaandLiine,  687. 

Casaitcrite,  157.  796, 

Boweuite,  IGS. 

Cabrerilo,  601. 

Bragjle.  846;   278. 

CsoUoloLg.  199. 

CaBtelnaudite,  613. 

Bmiicbile,  738. 

Cucoxanite,  Cucoiene,  684. 

CaBteilila,  396. 

Br«nderz.  v.  Idrklite. 

Cadraia,  407. 

Caalilllle,  46. 

Brandiaiw,  60S. 

CadrDiunj,  t^nlphurei  o^  es. 

Caalor,  229, 

Catapleiito,  4fl]. 

Caimgorni  stuue,  193. 

CalaLle,  680. 

Braimite.  163. 

Calamine,  407 ;  692,711. 

CatVeya,  193 ;   640. 

Braunkoble,  765. 

ElMtrie,  407. 

Cavolinite,  3M, 

Bmuiispatli,  6S3. 

Green,  711 

Cawk.  616. 

firauiistelD,  let. 

Calaniite,  233. 

Calareriw.  195. 

Celostlte,  Celcetin^  61»;  6Tt 

Grauer,  1 85. 

Geleatobarite,  617. 

Schwareer,  isa. 

Caloareoua  spar,  670. 

BrauiuteiDki«a.  4S. 

tufa,  680. 

Cerano-rilo.  114. 

BraUDSIeiDklesel,  168. 

Calcedoine.  1S<. 

Cerasine,  Ceraaito,  120.  701. 

BredberjjitB,  470. 

Calcimaagite.  87S. 

Ceriae,  28S. 

BreLslukite,  SIS. 

Calciuitro,  fi93. 

Ccrinile,  446,  796. 

CcTiusti-in,  413. 

Breunuoritt,  CaS. 

Cerile,  41.1. 

Brericite,  428. 

Calcite,.170,  705. 
Calo-BioterTTO. 

Curium,  Carbonate,  709. 

BrewUerite,  US. 

Fliiorld,  126. 

Brewfltolino,  761. 

CBlcouraoile,  586. 

SilJcBle,  4iS. 

Brewglarlinile,  761. 

Calderil«.  'i^V. 

Cerolitu,  4i(J. 

Brittie  silver  ore,  106. 

Gaieduijitii,  626. 

Ci..roij-au)kohleasaurei,  7091 

BrocBtello,  Q7S. 

Calk.  616. 

CerusBitL-,  CeruEC,  TOO. 

Cnllaiiiite,  572. 

Cervantitf,  187. 

Callflis,  6S0. 

Cejlanite.  Ceylonite,  14T. 

Bromic  Bilvor,  116. 

Calomel,  111, 

Cbflbaiile.  Chabaaie.  4S4. 

Bromile,  118. 

Chalt-antliitB,  613 ;    6(6, 

Bromlite,  flea. 

CampjlitB,  637. 

Bromyrite.  118. 

CanDBnile.  220.  322,  BOS. 

Br..gniardite,  BO, 

CnncriLilo,  329. 

Chalcitcs,  645. 

Broitnianin,  621. 

Candile,  U7. 

Chalcodte,  63. 

CaDdilflteio.  266, 

Chfllcudite,  460. 

BrouKite,  208;  216,  608. 

Cannel  Coal,  756. 

Chalcolite,  6H5;  636. 

Brookile,  164, 

CaulotiLCe,  83,  84. 

BroBilo,  Brossite,  683. 

OFioutehouc,  Mineral,  34. 

Clmlcophjilile,  671. 

Brown  coal,  75S. 

CapillBry  pyrilea,  68, 

iron  ore,  lao. 

Ch  pi  Hose,  6B. 

Cbalooiine,  62, 

bemalile,  169. 

Capnite,  692. 

CbflicosdhiW,  86. 

ochre.  189. 

Cap,.rciaiiite,  399. 

Clialcotrichito,  133. 

spar,  083;  690,686. 

Carboo^riae,  709. 

Clialilile.  4S4, 

BriickDereUiIe,  748. 

Carbonado,  22. 

Chalk,  679. 

BrueiK!,  175;   363. 

Carbon  diamantaire,  22. 

Chalkoaiderit,  BS3. 

Hm-liiW,  352. 

Carbunciilus,  138,  147,265. 

Chalkosin,  62, 

Biicaramangile,  7*1. 

Carchedoniua,  2flB, 

Cbalybile,  688. 

Biicliolzitfl,  3J3. 

CarinttiiDO,  235. 

Chnniaail*,  16. 

BucklBndito,  266. 

Carmemte,  62. 

OhaiDoisite,  611. 

Oanninite,  646. 
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Chatbamite,  70. 
Chaux  arseDiat/te,  544. 

boratoe  siliceuse,  380. 

carbonat^e,  670,  682. 

fluatee,  128. 

pbosphatee,  530. 

sulfatee  621  ;  037. 
Chelmafordite,  319. 
Chenevixite,  588. 
Gbenocoprolite,  798. 
Cberokine,  535. 
Cbert,  195. 
Chesterlite,  3.'>2. 
Chepsy  copper,  715. 
Cbesaylite,  715. 
Chiastolite,  871. 
Childrenite,  579. 
Cliileite,  (>I2;  169. 
Chilenite,  36. 
Chiltonite,  v.  Prehnito. 
Chimborazite,  694. 
Chiolite,  128. 
Chiviatite,  86. 
Chladnite,  208. 
Cbloanthite,  70. 
Chlor-apatite,  531. 
Chlorastrolite,  412. 
Chlorite,  497. 

ferrngineuse,  497. 
Chloritoid,  504. 
Chloritspath,  5(^4. 
Chlorkalium,  111. 
Chlormerkur,  111, 
Chloromelan,  603. 
Ohloropal,  461. 
Chlorophaeite,  610. 
Chlorophaiie,  123. 
Chlorophanerit,  462. 
ChlorophyUite,  801,  486. 
Chlorospinel,  147. 
Chlorquecksilber,  111. 
Chlorsilber,  115. 
Chlorspath,  120. 
Chodneffite,  128. 
CbondrarHeDite,  562. 
Cbondrodite.  863. 
Cbonicrite,  494. 
Ghrismatine,  Chrismatlte,  728. 
Christiauite,  337,  438. 
Cbristopbite,  48. 
Cbrombleispath,  629. 
Chromchlorit,  496. 
Cbromeisenstein,  16S. 
Chrome  ochre,  610. 
Chromglimmer,  309. 
Chromic  iroD|  158. 
Chromite,  153. 
Chromoferrite,  163. 
Chromphosphorknpferbleispath 

6:u. 
Chryolith,  126. 
Chrysoberyl,  165,  796. 
Chrysocolla.  402 ;  697,  713. 
Chrysolite,  256;  272,  867,  376, 
630,  795. 


Clirysolite,  TitaDiferous,  266. 

White,  256. 

Iron,  258. 

IroD-maof^anese,  269. 
Chrysophane,  608. 
Chrysoprase,  194,  246. 
Chrysoprase  earth,  610. 
Chrysotile,  4H5. 
Ciiurchite,  666. 
Cbusite,  258. 
Ciraolite,  457. 
Ciunabar,  55. 
CiDnaroou-stoiie,  266. 
Cipolino,  078. 
Cirrolito,  579. 
Claudetite,  796. 
Clausthalite,  42,  796. 
Clay,  473,  etc. 
Clayite,  108. 
Cleavelandite,  348. 
Cleiopbaiie,  48. 
Cliugmanite,  606. 
Clinkstouo,  359. 
Cliiioclase,  CliDOclasite,  670. 
Clinochlore,  497 ;  504. 
Clinogdrit,  101. 
CliutODite,  508. 
Cluthalito,  433. 
Coal,  Miueral,  753. 

Boghead,  742,  765. 

Brown,  756. 

Caonel,  756. 
Cobalt,  Arsccate  of,  668. 

Arsenical,  68,  70. 

Black,  181. 

Carbonate,  711. 

Earthy,  181. 

Glance,  71. 

Gray,  70. 

gris,  70. 

ochre,  658. 

oxidd  noir,  181. 

Red,  658. 

Sulphate,  647. 

Sulphuret,  47,  68. 

White,  70,  71. 
Cobalt  bloom,  568. 
Cobnlt  glanoe,  7 1 . 
Cobaltine,  Cobaltite,  71. 
Cobalt-mica,  658. 
Cobalt  pyrites,  68. 
Cobalt  vitriol,  647. 
Coodnite,  117. 
Coocolite,  214. 
Coke,  754. 
Colestin,  619. 
Collyrite,  420;  476. 
Colly rium,  473. 
Colophonite,  268. 
Columbite,  616. 
Comptonite,  424. 
Conarite,  405. 
Condrodite,  868. 
Condurrite,  86,  797. 
Confolensite,  459. 


Coniohalcite,  665. 
Conite,  682. 
Connellite,  627. 
Cookeite,  489. 
Copal,  Fossil,  739. 
Copaliue,  Copalite,  739. 
Copiapite,  656;  666. 
Copper,  14. 

Antimonial,  86. 

Arsenate,  562,  664,  667. 

Arsenical,  36,  37. 

Black,  136. 

Blue,  65,  715. 

Carbonate,  718,  716. 

Chlorid,  121,  122. 

Chromate,  630. 

Emerald,  401. 

Gray,  101. 

Indigo,  83. 

Muriate,  121. 

Oxychlorid,  121,  122. 

Oxyd,  133,  186. 

Phosphate,  663,  668. 

Purple,  44. 

Pyriious,  66. 

Red,  133. 

Selenid,  46. 

Silicate,  401,  402. 

Sulphate,  648. 

Sulphato-ohlorid,  627. 

Sulphuret,  62;  44,  66,  88. 

Vauadate,  611. 

Variegated,  44. 

Vitreous,  62. 
Copper  and  lead,  Selenid  o^  4S 
Copper  troth,  v.  Tyrolite. 
Copper  glance,  62. 
Copper  green,  402. 
Copper  mica,  671. 
Copper  nickel,  60. 
Coppe-  ore,  136. 

Blue,  716. 

Emerald,  401. 

Green,  713. 

Octahedral,  188. 

Velvet,  666. 

Yellow,  66. 
Copper  pyrites,  66. 
Gopper-uranite,  686. 
Copper-vitriol,  648. 
Copperas,  646. 

Soda,  V.  Jarosite. 

Potash,  V.  Jaroflitei 

White,  660. 

Yellow,  656. 
Copperasine,  660. 
Coprolites,  634. 
Coquimbite,  660. 
Coracite,  164. 
Corallinerz,  65. 
Cordierite,  299. 
CorindoD,  137. 
Comaline,  194. 
Comeine,  240. 
Corneous  lead,  708. 
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Cornnbianile,  v.  Feldlfc 

Cyanoobroile,  648. 

Dihydrite,  G63. 

Cornwullite,  698. 

CjBLiolile,  lUl. 

Dillentjiirgita,  401. 

CoraiI;l«,  266. 

C^aiioBile,  Oyauoso,  648, 

DiUuile,  421. 

Dunagnetite.  161. 

Cjclopeile,  316. 

Corundum,  137. 

Cj-clopile,  840. 

Dmile,  736.             "        ' 

CoryaiW,  J4. 

Cymatolite,  466. 

Diop«d«,  214. 

Oosalile,  191. 

bioptase,  34S,  401. 

Cotloito.  363. 

CjpHne.  376. 

Liorjto,  240;   351. 

Cotunuite,  117. 

Cypriw,  62. 

Dloij-lil*.  OiiS- 

CouzersDlte,  3Z& 

<J;rKiU(«^  276. 

Covellme,  Coieliite,  S3. 

Diploiio,  aai. 

Craie  de  Biaoflon,  45. 

Dalaruite,  78. 

Dipjre,  348. 

CmlnenM,  16«. 

DaleniinEJie,  61. 

Diacraaite,  S5. 

OriclitoDiCe,  148. 

Damourile.  487. 

Criapiie,  169. 

Daoaite,  78. 

Dialerrite,  5t)8. 

CriiBtiHaitB,  S3T. 

Duualile,  26G. 

DiMheoe,  375. 

Orocalita,  *S6. 

DauburiW,  298. 

DilroyW,  »28. 

Crocidollte,  343. 

Dog-rootli  Spar,  673. 

Crocoile,  Crocisile,  623. 

Kauurlle,  366. 

Doleryte,  843. 

DurwiEilB,  37. 

Dalomile,  681  ;   686. 

Crook  OH  ite,  4(1. 

Daihoiite,  DaWlite^  380. 

Dolomite  einler,  708. 

Croas-Stone.  Crucile,  371. 

DalolUli,  380. 

DomejLite,  8a,  7a7. 

CryoJito.  126,  !!)!. 

Davidaonita,  246. 

Cryophyllile.  31B. 

Duvilo,  649. 

Dopfilespulh,  677. 

Crj-plfllilp.  B29. 

liavf  ue,  Uavins,  837. 

Dopplerite,  749  j  S«. 

Cryploline,  L^lolinLto,  763. 

Declituile,  ISO  9. 

Doraoite,  4.^6. 

Orjplomorphile,  699. 

Legeroit*.  489. 

Dreeile,  626. 

Ciystallus,  188. 

Dt-laDovite,  46B. 

Dreeliie,  fi26. 

Cubuj,  Cubaaile,  6S. 

Dtlawarile.  366. 

Dry-booe,  6»t 

Cube  OKS  678. 

Delasflite,  4B7. 

l^ucklowuile,  68. 

Cubespsr,  G21. 

Cubuit.  433. 

Delvaiixite,   Celvauxene,   683; 

Uufreuoysite,  01 ;   87.  SO. 

Ouboite,  432. 

688, 

DuiDBait«.  SOS. 

Ciii»re«raeuuit4  66*,671. 

Demidoffite.  403. 

Donyte.  368. 

anenicia,  3e. 

Demapl,  al. 

Dyoxylite,  62a 

Demanlspalli,  131 

DyBclasite,  398. 

griB,  101. 

Dt'iidracliuWH,  196. 

DyflCfMiie,  35. 

Derbyaliire  spar.  12S. 

Dyakolile,  v.  Sauaaurilfc 

j»UQB.  66. 

Dermal  in,  471. 

DysluiW,  149. 

mumW,  121, 

DeHclolniUt,  609. 

DjBodile,  746, 

nalit  14. 

Dtemin,  441,  442. 

DyBBnile,  237. 

oxidd  rouge,  133. 

DBvilliue,  666. 

Dysejmribite,  479.                          1 

phuBphate,  663,  BSS. 

Devonite,  676. 

pynteui,  66, 

Dewey i lie,  469. 

Eartby  calamine,  711. 

DiabHse,  240;  343. 

cobalt,  181, 

Belenie,  88,  46. 

Diabase  Porphyry,  843. 

Bpioiibnue,  62. 

Dinclaeile,  ilO. 

Edeiroraile,  212. 

Bulblo,  648, 

Liadochile,  688. 

Edelitli,  4U>. 

Hiiirun^,  62. 

Diagoiiile.  446. 

Edesite,  236. 

Bitlfur^  argootiffire,  Oi, 

Dinllage,  Qreen,  315.  236. 

EdiBgWiiiicv417. 

vanadatA,  611. 

HjdtouB,  221. 

KdwanlsiW,  639. 

velouU,  686. 

Melfliloidal,  208.  209. 

Egeran,  27  S. 

vLlreui,  62. 

TalkHTLiger,  2ia 

Elilite,  668. 

CmneagiW,  80C. 

Diallogite,  691. 

Ehrenbergite,  468. 

Diaujuul,  21. 

Eiaeu,  Gcdiegen,  16. 

Cupretue,  63. 

Diamoud,  21. 

EiflCDBpalil,  643. 

Cupreoufl  flDglewte.  668. 

Dianilc,  616. 

Eiaeaalaua,  654. 

nianganeBe,  181. 

DiBphnrite,  r.  AJlagile. 

EiacaUau,  666,  07^ 

OjpriW,  laa. 

D.a^pore,  IBS. 

Eiaeubliilbo,  694, 

Diaslatite,  335. 

Eiacnohlorid,  lin. 

Cuproscheelite,  606. 

Dicliroite,  299. 

C'uprouruiiite,  686. 

DiilrimiM,  all. 

CjBnite,  316. 

Didjmile.  811. 

EiMoerde,  Blaua,  6TIL 

CjauBua,  33L 

DiBBmtt,Ba. 

GTilae,3»3. 
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Eisenerz,  Trappisches,  148. 
Kisenerz,  Hystatisches^  143. 
EiscnglaTiz,  140. 
Eisengliinmer,  140,  556. 
Eisengymuite,  470. 
Eisenkics,  62. 

Rhombischer,  75. 
Eisenkiescl,     v.     Ferruginous 

Quartz,  193. 
Eisenkobalterz,  70. 
Elsenmulm,  150. 
Eisennatrolith,  426. 
Eisennickelkies,  47. 
Eisenopal,  v.  SemiopaL 
Eiseiioxyd,  140. 

Eisenoxydhydrat,  167, 169,  172. 
Elsenoxyd,  Schwefelsaures,  665, 

657,  660. 
Eisenpocberz,  54,  543. 
Eisenperidot,  258. 
Eisenplatin,  11. 
Eisenphyllit,  556. 
Eisenrahm,  172. 
Eisenresin,  718. 
Eiscurose,  143. 
Eisonrutil,  169. 
Eisonsinter,  589. 
Eiscnspatb,  688. 
EiseuBtasflfurtit,  596. 
Eisenstoiumark,  474. 
Eiseotitau,  143. 
Eisenvitriol,  657. 
Ei88patb,  355. 
Eisstein,  126. 
Ekebergite,  324. 
Ekmannite,  490. 
ElfiBolite,  327. 
Elasmose,  44,  82. 
Elasmosine,  82.  . 
Elatorite,  734. 
Electrum,  3,  740. 
Elhuyarit,  419. 
EUasite,  175. 
EUagite,  430. 
Bmbolite,  116. 
Embrithite,  99. 
Emerald,  245. 
Emerald  nickel,  710. 
Emeraude,  245. 
Emeril,  139. 
Emery,  138. 
Emorylite,  506. 
Emmonite,  699. 
Emplectite,  86. 
Enargite,  107,  797. 
Enceladite,  600. 
EndoUionite,  96. 
Engelhardite,  273, 
Enstatite,  208. 
Ephesite,  607. 
EpiehloriU),  493. 
Epidosyte,  284. 
Epidote  Group,  281 ;  290. 
Epiglaubite,  564. 
Epiphosphorite,  535. 


EpiRtilbite,  443. 
Epsom  salt,  Epsomite,  643. 
Krbsenstein,  679. 
Ercinite,  439. 
Erdkobalt,  181. 
Erdliarz,  734. 
Erdmannite,  285,  414. 
Erdol,  723. 
Erdpech,  751. 
Erdwachs,  732. 
Eremite,  589. 
Erinite,  5H9 ;  459. 
Erlan,  Erlanite,  797. 
Erabyite,  361. 
Erubescite,  44. 
Erusibite,  660. 
Erythrine,  658. 
Erythrite,  558 ;  352. 
Escberite,  281. 
Esroarkito,  301,  880,  486. 
Essonite,  266. 
Etain,  natif,  17. 

oxyd6,  167. 

sulfur^,  68. 
Eucairite,  89,  797. 
Euchroite,  566. 
Euchysiderite,  v.  Pyroxene. 
Euclase,  879. 
Eucolite,  248. 
Eudialyte,  Eudyalite,  248. 
Eudnophite,  433. 
Eugenesite,  v.  Selenpalladite. 
Eugonglanz,  107. 
Eukairite,  39. 
Eukamptite.  807,  487. 
Euklas,  879. 
Eukolite,  249. 
Eulysyte,  259. 
Eulytine,  Eulytlte,  391. 
Eumanite,  165. 
Euosmite,  743. 
Euphyllite,  488. 
Eupyrcbroite,  580. 
Eusyncbit,  609. 
Euxenite,  521. 
Euzeolith,  443,  444^ 
Evansite,  585. 
Exantbalose,  637. 
Exitele,  Exitellte,  184. 

Fadererz,  91. 
Fahlerz,  Fablite,  100. 
Fablunite,  484;  301. 

Hard[,  299. 
Fargite,  426. 
Faroelite,  424. 
Fasciculite,  240. 
Faserkiesel,  378. 
Faserzeolith,  426. 
Fassaite,  216. 
Faujasite,  483. 
Fauserite,  646. 
Fayalite,  268. 
Feather  alum,  664. 
Feather  ore,  91. 


Federalaun,  664. 
Federerz,  91. 
Foitsui,  293. 
Feldspar  Group,  336. 
Feldspar,  Blue,  672. 

Common,  352. 

Labrador,  841. 

Potash,  362. 

Soda,  348. 

Lime,  341. 

Glassy,  35-2. 
Feldstein,  352. 
Felsite,  349,  852. 
Felsobanyite,  662. 
Foldspath,  852. 

apyre,  371. 

tenace,  v.  Saussurite. 

nacre,  362. 
Fer  azur^  556. 

arseniat^,  578. 

arsenical,  76,  77,  78. 

carbonat^,  688. 

chromate,  163. 

hydro-oxid^  169. 

natif,  15. 

oligiste,  140. 

oxid^,  140. 

oxidul^  149. 

magnetique,  149. 

muriate,  118. 

phosphate,  656. 

speculaire,  140. 

sulfate,  667 ;  646. 

sulfure,  67,  62. 

sulfur6  magnetique,  58. 
Ferberite,  604. 
Fergusonite,  624. 
Ferrocalcite,  678. 
Ferrocobaltite,  72. 
Ferrotantalite,  514. 
Ferrotitanite,  890. 
Fettbol,461. 
Fettstein,  827. 
Feuerblende,  98. 
Feuerstein,  196. 
Fibroferrite,  656. 
Fibrolite,  378. 
Fichtelite.  736. 
Fidnite,  590. 
Fieldite,  104. 

Figure-stone,  480 ;  483,  462 
Fiorite,  199. 
Fireblende,  93. 
Fischaugenstein,  416. 
fischerite,  582. 
Flexible  silver  ore,  65. 
Fliegenstein,  v.  Ai^nia 
Flint,  196. 
Flmtkalk,  682. 
Float -stone,  199. 
Flockeuerz,  v,  Mimetlte. 
Flos  ferri,  694. 
Flos  suocini,  748. 
Flucerine,  126. 
Fluellite,  126. 
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FlucJMiiQe,  126. 
I  Fluocerite,  ISS. 

'  Fluochlore,  S12. 

Pluor^paUte,  53  L 

Fluof,  Fiuorite,  133. 

FIuoT  Spar,  US. 

Fuliuled  tetlurluio,  82. 

FonlaiDebleau  limeslone,  6TS. 

Forbemte,  660. 
I  Foralfrile.  2Sfi. 

I  Fmnt^M,  i2. 
I  Fovlerlte,  22G. 
I  franuolJUs  a30. 
'  Franklinite,  :fi2. 
I  Fiau^nglaB,  v.  UJOL 
:'         Freibergile,  101. 

FreieBlebonite,  93. 

FrJUscheite,  SSI. 
,        FruMrdite.  S7G. 


Fucba 


<,  see. 


Fuller's  Eartli,  4G8,  413. 
Fullonite,  v,  OatgiXe. 
Funkito,  SIS. 
I         FuBcite,  319, 

Oabnmite,  ZU. 

Godolin,  OndollDlte,  S93  ;  385. 
'         [iogsteu,  7UD. 
1  Ouhulte,  UO;   147,  2TB. 

I  Galitctlle,  420, 

I'         OftUpekCIt,  473,  478. 
'         Galeoa.  OBlenile,  40. 
'         OalenocenUte,  T03. 
I         Gallicinile,  04T. 
f        Gallitra^nBteln,  B4T. 

Gfllmey,  407. 

Gariigigrfldite,  23S. 

GanoDiutite,  79B. 

GHD!ekQthig-erE.  T9S. 

Qsramunticus,  265. 

Garnet,  ilS6. 

Bohemian,  267. 
Oriental,  267. 
TetrahoiJnil,  464. 
Wliito,  3S4. 

Garnsdorfflte,  B6I, 

Gaj-Lu88ito,  7 OB. 
,  Gearksutite,  ISO. 

Gedrite,  2S1. 

GehieQile,  370, 

Goierile,  77. 

OcrkrOiistem,  621. 

GelbautlmouBrz,  !87, 

Gelbbleierz,  607. 

Gelbuisenerx,  66S,  660. 

Gelbeigeaiteiu,  174. 

GelbeTde,  172. 

Gell)crz,  81. 

GelfpfB,  1'.  Chnloopyrilo. 

Geiilhite,  471. 

GeocerelUte,  748. 

Geooerie  Acid,  74B. 

Geocerito,  738. 

Qeomjricitc,  789,  793. 
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Geocrooile,  lOG. 

Gcoretin  LC  Aad,  748. 

QeridurffiW,  72,  798. 

GeyBerile,  mfl. 

GibbEitp,  117. 

Gibraltar  Stone,  eSO. 

Gipseekitfi,  479;  329, 

Giflkies,  78. 

Gignntolite,  4B0;  301,  4S6. 

QilbenilQ,  793. 

GilUngitG,  493. 

Globerlite.  686. 

Girasol,  198. 

GisiDondiue.   GisiDOodite,   41S, 

798. 
GlagBTite,  47S. 
Glance  copper,  62. 
GlaaztirEeDikbias,  71. 
GlaitzbraimetFio,    162. 
GlsDzkobalt,  71. 
Glaserile,  616. 
Glanerx,  Qhttmen,  BS. 
Glaakopr,  140. 
Glaaspat,  1^3. 
QIaulupBtito,  GSn ;  SG4, 
Glunbw  salt,  fiSa. 
Glauberilc,  627. 
Gtauc-odat,  80:  SI,  799. 
Glflucolita,  319. 
GlaucDDlte.  402. 
GlancophaDe,  244. 
Glaukoaiderit,  GfiO. 
aiunmer,  302,  309. 
Glinkile,  aSB. 
Olobonito,  684. 
QlockeriU,  663. 
61o<(aeco1l;to,  476. 
Glottalite,  417. 
Omeliuite,  436;  437. 

Gokumlte,  276. 
Gold,  3,  790. 
Gold  nmalgam,  14. 
Goldtellur,  81. 
Gonial! te,  480. 

noBhenite.  ais. 

Goslarite,  64T. 
Eiuthite,  169. 
Qotthardite.  92. 
Qrahmnitji,  7G3. 
Grameaite,  461. 
Qrammatite,  2n. 
Grammit^,  i:  WoUBalonitc. 
Graont,  265. 
Granntile,  388. 
GruDite,  359. 
QraDul/ta,  3G3. 
Graphic  golil,  81. 
tellurium,  81. 
Grapliite,  24, 
Graptile,  600. 

Graubraunsieincra.  165,  I70. 
GrauLTZ,  r  Galena. 
Graukolialten,  4T. 
OraQgUtigen,  101. 


Granknpreieiz,  r.  TeDsanDIa 
GniulJtc,  644. 
Oraumangoiiera,  IfiG,  HO. 
Grausilber,  r.  Sclbitei 
Grauspic»f)flaiize[Z,  39. 
GrauEpic-ssglasen,  iSl. 
Gray  antimony,  29. 

copper,  luo. 
Green  clial!ag«,  VIG.  2tS. 

earth,  4G3.  463. 

irou  ore,  683. 

lend  ore-.  b:iS, 

nuiBCbitc,  713. 

Titriol,  646. 
Greenland  ile,  516L 
Greenockite,  S9. 
GreeiioTite,  883. 
Grenat,  36S. 
GrcDutite,  388. 
Gn-iinesite.  601, 
Groppite.  488. 
GroroiLte,  181, 
GrosaiiUrit«,  XCCL 
Grolhit«.  3S6. 
Granauite,  4T. 
GrQnblcien.  6S6.  6»7. 
Grrineiieoerde,  fii43. 
GrQDeisenstein,  &83. 
Grunerde,  4X2,  463, 
OrQuerrite,  2^4. 
Gaanite.  G6I. 
Guano,  635. 

Guarinite,  388. 

Qiit]«<At!Jte,  107.  ^^^H 
Gumuiierc  179.  ^^^^H 
OniBinispith,  077. 
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Gurliofiaii,  Gurhofito,  681. 
Gutoiitp.  3a,i, 
Guyaqiiillile,  745, 
Gjiumle,  4liu. 
Gyp?,  03  J. 
GjpauiQ.  837, 
GvrolilJJ,  398. 

HaarkicB,  66 ;  75. 

Haar^lE,  644. 
HEmuchatee,  196, 
Hiematoconite.  67  6L 
Eieniatite,  140. 
Hufdefjordit,  346. 
Haidingorite,  552;   88. 
Ilsir-Balt.  6J4. 
llilbHzurblei.  v.  Caledoail^ 
Hnlbvitriolblol,  628. 
Hulilc,  I  la. 
Hallite,  S63. 
HaUoj-lite,  476. 
Hollofsile.  its. 
Ilalocbalut,  ]'21. 

Hulotrichine,  6.14. 
Halotridiile,  6^4;  649, 
Haiumocbrjsofl.  302. 
llampabirite.  4d7. 
Hormotom^  489,  199; 


Harrin^tooito,  <30. 

Harrisite,  63. 
Hartbraunsteio,  163. 
flartiii,  742. 
Harcite.  TM. 
Hurtkobalierx,  71. 
Ilartiimuf^nerz.  180. 
Ilartiuauiiito,  til. 
tlarcaput.  311. 
Hutclicttito,  Uatcbettine,  731 

Hauerile,  6L 
BauemanniM,  162. 
Bauj-Tic,  ILiiiiniilt,  832  ;  338. 
Hajdonite,  434. 
Hajcaine.  699;  691. 
Jlaytorite,  1B6;  SS2. 

Heotry  ApAF.  616, 

ebetioe,  -ii'L 
Uetntolite.  364 
Hedeuberf^te.  lilS. 
Hedfpliane,  est. 
Heliolite,  35S. 
Heliotrope.  !94. 
Helltlliuta,  MS,  363. 
lleliiiintb,  502. 

HeU-ii.  lielvite,  set 
Sematitc.  !4U;   1ST,  199. 

Blaek.  18l>. 

Brown,  112. 
Hemiclialcit,  -SB. 
IlemimorpViito,  401, 
Hepatiiicra.  I3S,  403, 
HepatUc,  6IU. 
Heraclioc,  U9. 
Hercjuite,  14S. 
Huruerite.  5iQ. 
Beruamiite,  22  G. 
Sermesite,  101. 
Eerrerito,  S92. 
HerscheliW,  431. 
Hesaenborgite,  162. 
HBBsite,  fto. 
Hewrodin.  1G3.  226. 
fieteromeritc,  276. 
Bet<?rai[iorpbi[< 


Hold 


s,  542. 


Hmilniidite,  4 
HielmiM,  5 IS. 
IliKliKHtc  reeln,  73». 
Himbferapatli.  691. 
HirciuB,  Hiroito,  HT. 
Hismgerit^  iS9. 
HUlopite,  463.  67g. 
Hitdicockite,  677. 
HtEmesile,  606. 
HocyBlit,H6Teimill. 
Eo^uite,  42fl. 
Boblspalh,  311. 
Holmesita,  v,  S> 
Ilobnite,  ftOS. 
Uoiz.  Bituminoaca,  T&S, 
IIoIzkupferflrB,  661, 
Ilolzopal,  V.  Wood  Opal. 


HbTiiichlin.  61. 

Hoaey-atonB,  Eoojgslfiin,  150. 

Hopcite,  644. 

Oornblei,  1U3. 

Uorcbieudo,  232. 

Horncra,  114. 

Homfels,  19S. 

UoniiDaDgaQ,  221. 

Horn  quickailvor,  111, 

Hom  silver,  1 1 4, 

HoruBloiie,  105. 

Horse-Qt'Bb  ore,  41 

Bortouite,  222. 

BOQghite,  119. 

Houille,  7fi4. 

Houille  papjrac^  746. 

HoTito,  709. 

Uowlite,  G9S. 

HiiRscolite,  42. 

Huhnerile,  603. 

Hudstinite,  2 IS. 

Bumboldtlne.  118. 

((iitniiuWiiiiie,  am 

Bumboldlile,  8S0. 


Huronile,  341  ;  301,486. 
BujHsenite,  199. 
Hverlera,  418. 
Hveraall,  66*. 

Hfacimh,  138,  166,  214,  216. 
IlyoHle,  1B». 
HjBlomelan,  34S. 
Myalopliaiie,  346,  199. 
H/aloaiderite,  266. 
Hyhlite,  484, 
Hydrargillile,  117,  D80. 
Hydraulic  limesuue,  676,  619. 
HfdrDopalile.  635. 
Hydrolwrociilfil,  099. 
Bf  drobuctaolxite.  799. 
Hydroboracile,  696. 
Hydroclilore.  512. 
Hrdrodolomile,  108. 
Hjdrolaotbanit,  109. 
Bydrohremalilo,  187, 
Bfdrcitilf,  486.' 
HydroDiagnesite.  107. 
Ilf  drtinia^uciiiL-Lt,  IDS. 
UrdrouicltdmnpieaiW,  101. 
Hjdraphune,  199. 
BjdniphiW,  410. 
Eydropit.  ■ii&. 
Hjdroallicite,  709. 
llydroua  aDtbophyUlte,  11B. 
Hydi-osteatite,  463. 
H.vdrotalc,  4fiS 
Hydrolalcile,  IIS,  199. 
Bydrotephroite,  '260. 
Hydrozintile,  111. 
Hj-pargyrite,  8S. 
iljperfiilietie,  209;  216. 
HypocliloritB,  392. 
Hypepjte,  343. 


Hypcoclerite,  349. 

Bypostilbila,  441. 
H)pc,3Bntbite,  800. 
Hyatatiie.  148. 

la-'pachaUs.  1 95. 
laapia,  194. 
lb«rite.  481;  301. 
Ice,  186. 
Ice  spar.  36A. 
Iceland  apar,  671. 
Icbtli3opbthalLait«,41S. 
Idocraxe,  216. 
Idiialine,  IdrialiW,  T8B. 


Igleai 


>,  700. 


iRlne,  IgloLle,  694. 
lldeloDsiCe,  ai6. 
Illuderile,  290. 
Itmenite,  143;  B26, 
llmeDorutile,  150. 
IlTait«,  296. 
lacliaail«,  331. 
Indicolile,  366. 
igo  topper,  83. 


lodiu 


6SIJ. 


in. 


Iodquei:kailber,  117. 
lodailbcr,  HI. 
lodyrita,  117. 
loliM.  299. 

HydroQH,  SOI,  484. 
Iridium,  Natire,  12. 
Iridoemine,  12. 
Iriu,  164. 

678. 


Antlti 


iiiial    Biilphuret,    « 

Areanical,  18,  11. 
Bonie,  CUO. 
Carbon  ale,  CSS. 
Carburet  Dt  a4. 
Cblorid  o^  1  IS. 
Chromic,  1B3. 
Culunibate,  614,  61S. 
Cupreuua  araeuate,  614 
Diaraenate,  £89. 
Hydfona  oxyds,  16S. 
Maipii^tic,  149. 
Ueleoric  10. 
NatiTe,  tS. 
Oligist,  1 10. 
Oialate,  '  18. 
Oxyd,  nil. 
Oxydulaied,  149. 
PhosphalM,  6S3,  6S4,  BH, 
Silicates,  45fi,  511. 
Sulpliale,  646,  clc 
Eulphid,  Sulphurel,  67,  68 

Tanlalate,  514. 
Titan  iferoua,  143. 
TuDgaut^  SOI. 


Irou  Btii]  Maiigioese  TuDgaUle, 


Iron  mcroittP,  4!6. 

Iran  ore.  ArgiUaceoiis,  HI,  172. 

Araeninted,  E7>I. 

Aiatumoua,  U3. 

Bog.lQD,  173,174,178. 

Brawn,  1T2;  169. 

CIh;,  lil,  171,  SSS. 

Giwn,  M». 

Jimppiy,  HI, 

lenticular,  141. 

Uagneiic,  I4B. 

Uicaoeous,  140; 

Ochreoua,  140,  139. 

OctsliedTHl,  149. 

Pitchy,  689. 

Red,  140. 

Sparry,  688. 

^peculnr,  140. 

Titaoireraiu,  143. 
Iron  pf  ritefl.  Hi, 

liKgiietic,  68;  6^. 

WliLW.  7B. 
Iran  rullK  169. 
Iran  mud.  la,  US. 
Inin  Bintrr,  £75. 
ImnMnnv,  Clay,  UI,  169,  68S. 

Blue,  5SB. 

BntWQ.  171. 
Iseriiie,  iBcrlle,  144.  H5. 
InupJiniie,  V.  Frauklluihh 
IsopjrB.  S92. 
IlnbiryW,  141. 
Imeolumyle,  22,  19fi. 


;b,  391. 


IxolyW,  736. 

jDckBonLtc,  410. 

Jade,  LtommoB,  233  ;  880,  232. 

Jitde  tennce,  290. 

Jfldeilo,  2Bt 

Jalpaita,  89. 

Jamesuuite,  90,  80a 

Jargon,  Hi. 

Jaioailo,  660. 

Jan  per.  195. 

Janlingite,  800. 

JeReriflite,  494. 
JeBersonite,  2 IS. 
Jcltetile.  26B. 
Jefrc^iDoSM,  176, 
Jenkinsile,  470. 
Jenzscliita,  201. 
Jet,  7G0. 
JewreiDOwite,  276. 
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Jolljte.  492. 
Jordnnite,  88. 

JussHite,  631. 
JuDckorite,  688,  697. 
Juriiiile,  1S4. 

N.B. — Many  namM  ipelt  with 
an  ii.itinl  K  m  German,  begin 
with  C  iu  English. 

Eaiutt,  642. 
Kakoclilor,  181. 
JCakoxeDe,  684. 
iCalBtt.  5»0. 
Kalnmii,  133. 
KalchBlein,  670. 
iUllalsiui,  65  a. 
KaliftilclspBth.  352. 
KalimM.  662. 
Ktilipliite,  172. 
Kaliaalpcter.  692. 
KaliaaliEaBureii,  111. 
Enlinulphat,  Glfi, 
KiilbgniDat,  26tl, 
Kjiik-UanuDtDme,  tSS. 
KBlk-MalacLit,  715, 
Kalkolii^klHX,  34li. 
Kulknal  peter,  e9». 
KalkiipBtli.  67(1. 
EuJlB>^  680. 
Sal  loch  ram.  629. 
Ealomel,  111. 
K»l£edoD,  194. 
Kiunmererit.  49S. 
Kmnnikiea,  To. 
Eampylite,  5»T. 
KnpielBlein,  268. 
EjiriGile,  ei. 

Kaolin,  473;  3^4,  345,  861. 
KHolinite,  473. 
EapnikiLo.  225. 
KapnicitB,  a  7  6. 
Kapuite,  892. 
Karpliiiite,  185. 
Kuroeol,  194. 
Kurpliolile,  419. 
KarpliDBideril,  661. 
Karphostilbite,  424. 
KaiBtecite.  821. 
KasaileriC,  107. 
Kastor,  2i3. 
Katapleiit.  401. 
Kataapilit,  483. 
Kuuenaiige,  193. 
Kalzen-Silber,  303,  464. 
Kausimkiea,  76. 
KeOekiliCe,  478 
Keilliauito,  387. 
Ki-migottiM,  88. 
Keraniolialile,  649. 
KerHphyllile,  v.  CarintliiDe. 
Kerargyrite,  114. 
Eerasiiie,  126,  708. 
KeroBLtc,  12'>,  703. 
Kersite,  114. 


Eermes,  Eenuraile,  ia& 
KenDesotne,  It:l6, 
Kerulilli,  41l<. 
Eetwintjte,  348. 
Kibdelopli'in,  143. 

Kic-aelwrit,  413. 
Kicselgnlaiej,  407. 
Kicselgjps,  621. 
KicEclkupfttr,  402. 
KicsolinaLi<.-tiit,  402: 
EieselmaiigaD,  2SS. 
Eietielapatn,  r.  JJbitfc 
Eieselwismulb,  .^VL 
Eioselziakerz,  4U7 
Eieserite,  841. 
Kitbrickenit«,  lOS. 
Eiilidita,  4Sii. 
Eirwnnite,  800. 
Eischtimttc^  70X 
Elaprotliiue,  &T2. 
Elaproihite,  f^73. 
Elipst^iuite^  &1I. 
EliDoclas,  370. 
Kliuothlor,  497. 
KnauBiEe,  611. 
Enebelilc,  2G0. 
Eniatersalz,  v.  HaliMt 
KobaltarEenikkie^  n, 
'S.obailhcsoliiag.  &S8. 
Kobnltblei(;Iaiii^  43. 
Kobitli,blr.tbv,  a6». 
Kobultifliinz,  71  ;  (fg. 
Eobsltkiss,  ad, 
Kobalitnangaaon,  181. 
Kobaltaickelkiefl,  68. 
Knbalt-Scorodil,  il74. 
EobaUfiulruifct.  47. 
Kotiiilt vitriol,  647. 
Kobcllito,  99. 
Koboldiac,  tiS. 
Kochsuk,  112. 
KoelUngit,  281. 
Kolile,  753, 

Kohlensaurer  Ealk,  6S6. 
KolUenrftriolhleispaUi,  SH 
Kokkulit,  J14,  31S. 
KokBoharoffite,  24a. 
KoIljTit,  420. 
Kolophonit,  263. 
Eonorit,  403. 
Eotidroars<>tiit,  662, 
KoniL'holcit,  666. 
EoDigiue,  664. 
EouieiDite,  T3T 
KODlltfl,  737. 
Eoiito,  484. 
Korynit,  74. 
Kottigile,  661. 
Krinind.  137, 
Kolachubmt,  497. 
Koupholito,  410. 
Kmblite,  359. 
Eronuite,  741. 
Knnrite^esa; 
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KreittoQite,  149. 
Kromersite,  119. 
Kroutzkristallef  439. 
Kreuzstein,  439. 
Erisoberil,  165. 
Krisolith,  256. 
Krisuvipito,  664. 
Kroeborito,  b9. 
Krokalith,  426. 
Krokiclolite,  243. 
Krokoit,  029. 
Kryolito,  126. 
Krvptolith,  529. 
Ku'bizlt,  4:i2. 
Kuboii,  4:; 2. 
Kiihiiite,  544. 
Kuboizit.  434. 
Kupnphrite,  570. 
Kupfcr,  Gcdiegen,  14. 
Salzsaiires,  121. 
Kupt'erantimonglanz,  85. 
Kiipforblciglanz,  42. 
Kupferbleispath,  663 ;  42. 
Kupferblende,  104. 
Kupforblithe,  183. 
Kuplerdiaspore,  5(i8. 
Kupfcrfahlerz,  loo. 
Kupfcrplanz.  Kupferglas,  62. 
Knpfer^limmer,  571. 
Kupfergriin,  402. 
Kiipferhornerz,  121, 
Kuptorindig,  83. 
Kr.pferkies,  65. 
Kupferlasur,  716. 
Kupferlebererz,  183. 
Kupfermanganerz,  181. 
Kupfornickel,  60. 
Kupferpecherz,  402. 
Kuprerphyllit,  571. 
Kupfer-tammterz,  666. 
Kupferschaum,  570. 
Kupferschwarze,  136. 
KuplTorite,  230. 
Kupfer-smaragdf  401. 
Kupfor-uranit,  585. 
Kupf^r-vitriol,  648. 
Kupfcrwasser,  645. 
Kupferwismutherz,  86,  98. 
Eupfor\vismuthglaDZ|  86. 
Euprcin,  52. 
Eiistelite,  9. 
Kyanite,  375. 
Kyniatine,  234. 
Kypholite.  v.  Serpentine. 
Kyrosite,  76. 

Labradorite,  341. 
Labrador  feldspar,  841. 
Labrador  hornblende,  209. 
Lagonite,  600. 
Lagunite,  600. 
Lninpadite,  181. 
L  improphanite,  663. 
liUQarkitn,  628. 
LancaBtente,  707. 


Langite,  665. 
Lanthanite,  709. 
LanthaDOcerite,  413. 
Lapis-lazuli,  331. 
Lapis  OUaris,  451. 
Larderellite,  60O. 
Lardite,  v,  Pagodite. 
Lasionite,  575. 
Lasurfeldspath,  353. 
Lasurite,  715. 
Lasurstein,  331. 
LatUlite,  332. 
Latrobite,  837. 
Laumonite,  Laumontite,  399. 
Lauriie,  74. 
Jjaveadulan,  560. 
Lavroffite,  Lawrowit,  216. 
La'sulite,  572. 
Laznr-Apatit,  530. 
Lead,  17. 

Aluminate,  577. 

Antimonial  sulphuret,  96, 
99. 

Antimonate,  591. 

Argentiferous,  41. 

Arsenate,  537. 

Black,  24. 

Carbonate,  700. 

Chlond,  117. 

Chloro-carbonate,  703. 

Chromate,  628,  630. 

Corneous,  703. 

Cupreous  sulphate,  663. 

Cupreous  sulphate-carbon- 
ate, 625. 

Hydro-aluminous,  677. 

Molybdate,  607. 

l&Iurto-carbonate,  70S. 

NatiTe,  17. 

Oxychlorid,  119,120. 

Ozyds,  136,  163. 

Phosphate,  536. 

Selenate,  669. 

Selenids,  42,  44. 

Subsesquichromate,  630. 

Sulphate,  622. 

Sulphate-carbonate,   626, 
628. 

Sulphato-chlorid,  627. 

Sulphato-tricarbonate^  624, 
626. 

Supersulphuretted,  41. 

Sulphid,  Sulphuret)  40. 

Tellurid,  44. 

Tungstate,  606. 

Vanadate,  610. 

White,  700. 
Lead  and  Copper. 

Chromate,  630. 

Chromo-phosphate,  631. 
Lead  glance,  40. 
Lead  ochre,  136. 
Lead  ore.  Green,  636,  687. 

Red,  628. 

White,  700. 
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Lead  ore,  Yellow,  607. 
Lead  vitriol.  622. 
Leadhillite,  624. 
Leberblende,  60. 
Leberkies,  75;  68. 
Leberstein,  616. 
Lecoutite,  635. 
Ledererite,  436. 
Lederite,  383. 
Leedsite,  800. 
.Leelite,  853. 
Lehmauite,  290. 
Lehrbachitef  44. 
Lchuntite,  426. 
Lemnian  Earth,  46t. 
Lenuilite,  356. 
Lenziuite,  476. 
LeoDhardite,  401. 
Leopoldite,  HI. 
Lepidokrokito,  169. 
Lcpidolite,  814. 
Lepidomelane,  307. 
Lepolite,  887. 
Lesleyite,  800. 
Lettsomite,  666. 
Leucanteritc,  660. 
Leucaugito,  216. 
Leuchtenbergite,  600. 
Leucite,  334. 
Leucitophyr,  335. 
Leucolite,  326,  376. 
Lcucocy elite,  416. 
Leucopotrito,  743. 
Leucophanite,  260. 
Leucopyrite,  77 ;  76. 
Leuzil^  834. 
Levyne,  Levynite,  431. 
Lherzolyte,  147. 
Libethenite,  563. 
Liebenerite,  479 ;  829,  66SL 
Liebigite,  717. 
Lievrite,  296. 
Lignite,  755. 
Ligurite,  883. 
LUaUte,  814. 
Lillite,  493. 
Llmbilite,  258. 
Lime,  Arsenate,  664. 

Borate,  880,  597. 

Borosilicate,  380. 

Carbonate,  670. 

Fluate,  123. 

Nitrate,  693. 

Oxalate,  718. 

Phosphate,  530. 

SUicate,  210. 

Sulphate,  621,  687. 

Titanate,  146. 

Tungstete,  606. 
Lime-Malachite,  716. 
Limestone,  678. 

Hydraulic,  679. 

Magnesian,  681. 
Limnito,  178 ;  172. 
Limonite,  171 


Lucultiie.  LuoulUn,  371. 
Lnnwchalle,  SIB. 
LusDlIc,  sea. 
Iiuptu  nietBlloruni,  IS. 
Ljubnia,  l.'tB,  H7. 
^fdlirn  stoue,  ISfi. 

LrBiUto,  esa. 

IjucuHutn,  ST 3,  T4<i. 


Ci.ruouato,  (iS5. 
ClilLiriti,  113,  119,  123. 

Fluophosphoto,  aas, 

Fluosiliuite,  ^63. 

Ojdrato,  175. 

Hjciro-carbonate,  707. 

NmiTB,  lifi. 

Nitrate,  &V3. 

Sulphato,  513. 
Mugneaia  aluio,  0514. 
UagTiesian  liniesloiie,  682. 

pharmacoiile,  614. 
td^^negjc  bfdratee,  ITS. 

CBrbonal^e.  tiS6. 

nitrst^  69'i. 

phiMphatse,  9  "8, 
HngnesiDUte,  593. 
Uui^iGBiiirerrite,  1B2. 
Udgueslle,  BSD;  JC>6. 
SlattneteiMiutaiii,  149, 
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MagoeiopTTite,  6S, 

UHgDoremte,  i&i. 

Grwn,  Tia. 

Lime,  TIG. 
Ualacolitc,  214. 
MalacoQ.  MulolcoD,  37S. 
MaUliu,  7^8. 
UalUucito,  45S. 
Main  unite,  Sll. 
Mundelato,  ei6. 
Uimgaiialauu,  HM. 
MangBD,  EohlcnaaurM,  091. 
Manganart'lihllKlle,  SS5. 
MNupiilileiiilo.  in, 
Mii[iKaui'piilulv,  S3S. 
UauKHnura.  Qra'iur,  ins,  17a 

Kuprorbultil{i.'i,  leS. 

PrisrnRt4Didi«choB,  171. 

Scliwsrzer,  l(l'i. 
Mnngnaew,    Oijd,    1S2,    IS3. 
105,  I6li. 

H;'droas  oxfda,  163,  170. 
ISO. 

Arwuiuret,  61. 

Black,  lUS. 

Bog.  ISI. 

Cnrbouitle,  flul. 

Cliliirid,   122, 

Cuijr(Mii8,   181. 

Eiirllif,    ISI. 

Gruf.  lea. 
Pbo»pliBle,  B4i,  043. 

Red,  aafi. 

Silicates,  Hi,  260. 
Sulphld.  46,  U. 
UangauKwOro,  BroohytrpouB, 

i6M. 

Priamatic,  I6S. 

FjTBmidfll,  162. 
MangaTinsa  aluui,  fi58. 
Ufltipiiie'e  spur,  2a5. 
MnnLniii)ilHti£,  40. 
iLmgnliirralint,  3iia. 
Mangnliite,  1T(I 
MuQ^auk  ioacl,  225. 
MuiigBukuplc  itrs.  liiG. 
Uan^^DkuplVrozjil.  16S. 
Maagaiiocalcitv,  tiUT ;  S7S. 
DoDKaiiopBli  V.  OpaL 
Maagaascliauiti.  ISI. 
Mangaoapsth,  G91. 
Mant.smoliU,  4S. 
Marble.  GH>. 

Verd-antique,  678. 
Mnrcasilo,  7u;  62,  »00. 
MnrceliQe,  168,  22tl. 
Mnrcylite,  i:iT;  131. 
Mirekanite,  v.  PearlatonB 
^[urgarite,  506 ;  4S9. 
Murgarodito,  48T  ;  alO. 
Marillite,  a26;  332, 
Mnrionito,  7 LI, 
Marl,  679. 

Uarmaiiie,  48. 


UnrmoHt^,  4^R. 
Uartiueile.  IIS,  CtL 
Usrtite,  l-)2 

AtaBcoK&iiift,  SloMagntM  M 
Maakclj^e.  tl65. 
Mocouite,  SIM. 
Massicot,  13<^ 
Uailocklie,  119. 
Manilitc,   v.  Lttbn 
Uedjtdite.  667. 
Meersohauin,  4S4. 
Uegebssite,  €04, 
MegBbroiiiit«,  Us, 
Mehl-ZeoUlli.  438,  430. 
Melon!  te,  :il8. 
MtUrouite,  13S.  MH. 
MtlaiiBsphalt,  liX 
MelanciaoT.  543. 
Melanch.vm,  144.  IM. 
Melanellile,  TiO. 
MelaugUoE,  r.  StepbauiM. 
Melanliydnt.  463. 
Mclnnito.  ^-ij. 
Mplnnoc^iroile.  «3a 
Melaiio'Jte.  4u0. 
MelaDtCrb.  •14 A. 
MoluDlerile,  646,  800. 
Metilite.  Melllltla,  l»u;  T» 
Meliclle,  47j, 
Mcliuophanc.  363. 
Meliptianite,  2fi». 
UcUato  oraluuiine,  7ta 
Mellite,  T&o 
MoliuosQ,  60). 
MelonUe,  SOI. 
MiilopaitE^  47  S. 
Menaocaiiite.  14S. 
lleaokerz,  3f3. 
Mendipilc.  liO. 
Meudo/iie,  OM. 
MoQogliiiiite.  103. 
Mengile,  I)2S ;  fi39. 
.Uenllite,  1 99. 
Meiici^,  l(,3, 
Mc-rmre  argt'DUi,  IS. 
solrur^,  S5. 


iodui 


117. 


Mercury.  AottmoaitA  Ml. 
Aniiilgam.  13. 
Chlorid,  III. 
Horn.  III. 
lodid,  117. 
Native,  IS, 
Solenid.  5ft 

Sulpiiid,  as. 
Marda  di  Diarolo,  746L 
UerkurbleDiJe.  6&. 
Uerkui^laiiE,  &&. 
ilvnofoo,  SUT. 
Mc!ttiDp,  Meaititv,  637  ;  SH 
Met^itiiiepath,  687. 
Mesnie,  424. 
Meaniio,  4;U. 
UesuUte,  430. 

UmAjj^  424,  4M^  «ML 
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Kf(Sotype  epoint^,  415. 
Messingbliithe,  712. 
MeUibriishite,  553. 
Motaclilorite,  iioa. 
Metaxite,  4(>d. 
Meiaxoite,  494. 
Miasoyte,  32S,  359 
Miarj^yrite,  88. 
Mica  Group,  801. 
Mica,  liexagonalf  804. 

Lithiu,  814 

Oblique,  3n9. 

Rhuiubic,  3o2. 
Mica  des  peintres,  24. 
Mica  pictoria,  24. 
Mica  8cl)i8t,  'Sb^f. 
Micaphilit,  371. 
Mioarelle,  324. 
Micliaelite,  199. 
Micimeisoiiite,  289. 
Microbroniile,  115. 
Microcliti,  355. 
Micn>C()8inic  salr,  551. 
Microlite,  513, 
Middletouiio,  745. 
Mieinile,  082. 
Miosilc,  535. 
Mil\rulv>iii,  355. 
Milkrito,  56. 

Mil(.)Hoiiin,  Miloschite,  610. 
Mimeieue,  Mimetile,  537. 
Mimeti'se,  Miinetesiite,  537. 
Mineral  cauutciiouc,  734. 

c<Jal,  753. 

char^^»al,  755. 

oil,  723.  728,  737. 

pilch,  728,  751. 

resin,  739-747. 

tallow,  731. 

tap,  728. 

wax,  727,  730. 
Minium,  163;  55. 
Mirabiliie,  036. 
Mi.setiito,  615. 
M'spickel,  78. 
Misy,  655  ;  645,  660. 
Mi/zonite.  325. 
Mocha  Stone,  195. 
Alodiimite,  71. 
Molisino,  76.  77. 
Moh.site,  143. 
MoUit.  572 
Molociulj;.s  713. 
Molybdanblei.Hpatli,  607. 
Molybdanglanz,  82. 
MolybdiLuochre,  186. 
Molybdansilber,  32. 
Molybdate  of  lead,  607. 
Molybdate  ol  iron,  186. 
Molybdena,  sulplud  of,  32. 
Molybdene  sulfur^,  82. 
Molybdenite,  32. 
Molybdic  ochre,  186. 

silver,  32. 
Molybdine,  Molybdite,  185. 


Molysite,  118. 
Monazite,  539. 
Mona/.itoid,  539. 
Mond.stein,  v.  Moonstone. 
Monheiniite,  v.  Kapnite. 
Monimolite,  54G. 
Motiophan,  44ii. 
Monradite,  221,  406. 
Monrolit^,  373. 
Montauite,  6G8,  801. 
Monticollitu,  255. 
Montmartile,  637. 
Montmorillonite,  459. 
Moonstone,  347,  350,  352,  640. 
Morasterz,  172,  174,  178. 
Mordeuito,  446. 
Morenosite,  648. 
Moresnetite,  409. 
Mornite,  341. 
Moronolite,  660. 
Moroxite,  630. 
Morvenite,  439. 
Mosiindrite,  295. 
Mo.s.sottite,  694. 
Mountain  green,  713. 

cork,  234. 

leather,  234. 
Muldan,  353. 
Muller*8  glasd,  199. 
Mullerine,  Mullerite,  8^ 
Mullicite,  556. 
Mundie,  62. 
Murchisonite,  352. 
Muriacite.  621. 
Muromontite,  289. 
Murrhina,  194. 
Muscovite,  309,  801. 
Muscovy  glass,  309. 
Miisenite,  v.  Siegenite. 
Mu.ssite,  214,  702. 
Myelin,  373. 
Mysorin,  715. 

Nacrito,  309;  455,  473. 
Nadeleisener^  169. 
Nadelerz,  loO. 
Nadelstein,  694. 
Nadelzeolith,  426. 
Nagyagererz,  82. 
Nagyagite,  82. 
Naphtha,  723. 
Naphthadil,  734. 
Naphthaline,  727,  738. 
Nasturan,  v.  Pitchblende. 
Natrocalcite,  677. 
Natrolite,  426;  324. 
Natrolite,  Iron,  426. 
Natron,  705. 

alaun,  653. 

salpetor,  592. 
Natroborocalclte,  698. 
Natronapodumen,  846. 
Naumannite,  39. 
Necronite,  352. 
Needle  ore,  100. 


Needle  spar,  v,  AragoTiite. 

Nooillestone,  426. 

Xefehna,  327. 

NeiVgil,  734. 

Nemalite,  176. 

Neoctese,  574. 

Neolite,  4*)6. 

Neoplase,  657. 

Neotokite,  491. 

Nootypo,  678. 

Nepheline,  327. 

Nephelite,  327. 

Nephrite,  233;   2S7,  290,  2»2j 

801. 
Nephelindoloryte,  828. 
Nertschiuskite,  476. 
Neurolite,  482. 
Newjanskite,  12. 
Newkirkito,  171. 
Niccolite,  60. 
Nickel,  Antlmonial,  61. 

Arsenate,  561 ;  548. 

Arsenical,  60,  72. 

Bismuth,  ^\. 

Carbonate,  710. 

Copper,  60. 

Emerald,  710. 

Hydrate,  710. 

Oxyd,  134. 

SUicate,4<>4,  471,  610. 

Sulphate,  648. 

Sulphjd,  Snlphuret,  56. 

AVliite,  77. 
Nickel  glance,  72. 

green,  560. 

ochre,  660. 

stibine.  73. 

vitriol,  648. 
Nickel  &  cobalt,  Arsenate  of| 

660. 
Nickel   Sl   iron,   Sulphnret   or 

Sulphid  of,  47. 
JiTickelantimonglanz,  73. 
Nickelarsenikglanz,  72. 
Nickekirsenikkiea,  72. 
Nickelbluthe,  660. 
Nickelglanz,  72. 
Nickel-Gymnite,  471. 
Nickeliferous  gray  antimony,  78L 
Nickeline,  60. 
Nickelkies,  56. 
Nickelocker,  560. 
Nickeloxydul,  134. 
Nickolspiessglauzerz,  73. 
Nickelwismuthglanz,  47. 
Nioopyrite,  47. 
Nierenstein,  233. 
Nigrine,  159. 
Niobite,  616. 
Nipholite,  128. 
Nitratine,  692. 
Nitre,  592. 
Nitrocaldte,  593. 
Nitroma^esite,  693. 
Nontroiute^  46L 
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Noralite^  336. 
NordeuBkiuldite,  £33. 
KoriiinarkiW,  a8H, 
Noaean,  NoEiti,  No^te,  338. 

Diuaierite,  G3S. 
KottBUile,  319. 

Obaidian,  3BS, 
Ocbron,  177. 
Ocbro,  AnlinKntf,  187,  188. 

Biamuth.  18S. 

Bmwd,  ITa. 

Chronic,  e  1 0. 

Molybdio,'  186. 

Plumbic,  1»6. 

B«d,  14U,  IH7. 

Taotalic,  188. 

TeUoric,  I«S. 

Tuugitio^  186. 

Dremo  £68. 

Tollow,  17  a. 

Vitriol  ta-i. 
Ochiaito,  4]!i. 
OcltMgelb,  na. 
Ortaliedrite.  161. 
Oitautolito,  6SV. 
(EUaclierite,  iS?. 
(ErHiedito.  i7&. 
Ogonte,  S02. 

Oil,  Qenesee  or  8enec:i,  72S. 
Oisnnite.  161,  381, 
Okenile,  SOS. 
Oktibehite,  16. 
Olnflt,  319. 
Oli^atifon,  HO. 
OUgocdase,  H-lfl. 
Uligoklosolliit,  MS. 
Oligon  spar,  688. 
Oligopbyre.  348. 
Otiveiichalcit,  563. 
Oiivouerz,  663,  51&. 

Olivenlte,  G&t. 
Olivine,  357. 
Ompliaclt,  233. 
Oae^te,  1G9. 
Oncosin,  480. 
Oiiofrite,  56,  S02. 
Oqji,  1','5;  380. 
OoUla,  679, 
Oii.-ile,  480. 
Opal,  198. 

Opal-ollophane,  4'il. 
Opennenc,  27. 
OphiolilB,  4  OS. 
Ophite,  464  j  «a 


Opsi 


^  611. 


Or  natiT,  3. 

innpliiqli*,  81. 
Orangite,  413. 
OravTlziM,  477. 
OtiL'lialrite,  711 
Omitbite,  SGB. 

OropioB,  476. 


GENERAL   INDEX. 

Orpiment,  2T. 
Onhile,  286. 
Orthoclaae,  351,  mi. 
OrlltotD,  a&a. 
Oderskite,  S94. 
Oamelicc,  /tSG. 
OsuuridlQin,  13. 
OsMooolla,  6SD. 
OileoUte,  £30. 
Oatraiilte,  218. 
Oltrelile,  5u6. 
OuTorovile,  270. 
Oweniw,  607. 
Odcalcile,  7 IS. 
Oxulite,  7 IK. 
Oiiiuvorite,  415. 
Ourkito,  4^4;  329. 
Ozocerite,  Ojiokerit  732;  738, 
j:il,  7a3. 

Psdmalito,  129. 
Pufite,  81. 
Paederoi,  198. 
Psgoilile,  480;  464. 
Paiabcrgitc,  316. 
Pal»o-Nutrolilh,  426. 
PsUgooite,  483;  Zl!3,  803. 
PaUgonkite.  4Di). 
Palladium,  Native,  12. 
PaUadiuni  gold,  4. 
Pau  abase,  100. 
Paracolmuliile,  143. 
Paradoiite,  363. 
Pareffln,  730. 
Piiragonite,  4S7. 
Paratagila,  335. 
Paraluininite,  661. 
Panui  thine,    ParaDlhiCa, 


Peyanite.  662. 
Pcgmatolita,  3«L 
Pek  toll  til.  396. 
Pelt's  UBir,  360. 
Peliom,  a  99. 
Pelicaniife,  46T. 
Felokotiite.  181. 
I'eu coalite,  709. 
Penaiae,  PeauuiiU,  4H. 
PeKDile.  7.W. 
PeDtaklasit,  213. 
PeiiiJandile,  41. 
Peplolit,  485. 
Percjiitfl,  laa. 
PericlBae,  Peridavte,  lU. 
Peridot,  256.  3ft7. 
Peridoto  biniico,  3U. 
PeriklsB,  124. 
PeHklin,  349. 
Perigterite,  S49. 
Perlgiimmer,  608. 
Perlit,  359. 
Perlsteio,  359. 
Perthite,  366. 
Pero&kite.  J  46. 
PerowDkiuv.  641. 
Perowskit.  146. 
Peljilite,  329. 
"ulritieii  wood,  I9M. 
Birukne.  7a»,  7Sl, 
Petroleum,  7^3. 

— ,  34SI,  US. 
Pettkoite^  631. 
Pptunlzft,  476^ 
Fetzite,  &L 
Prafflte,  91. 

PfeifenslelD,  i-.  GalKnile. 
Phacoiile,  4S4. 


Pill 


UBtdbite,  444. 
ParathoriW,  763. 
Parasite.  2^5. 
Pariaite,  7Ua. 
Parophile,  479. 
Partscbin,  Partacfainlle,  393 
Partzite,  188. 
FasBDuite,  324. 
Pantreile,  BS6. 
Fatemilo,  GOS. 
Fatrinite,  lOl). 
Pfltlenwiiile,  HOI. 
Paiilit,  20!). 
Pazit,  81. 
Pcarl-mlcfl,  606. 
Pearl  BiDter,  189. 
Pearl-apar,  68! ;  68B. 
PeariBloDe,  359. 

astDn^  n.  PiBolita. 

chblende,  Fecberz,  154. 
Pet'hkohiB,  7B6. 
Pecliopal,  198. 
Peehslein,  359. 
Pecburan,  154 
PectoliW,  396. 
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PharinaciiliU, ,    .._ 

PhartLakoclialcit,  5G4. 
PharmBcoe-iierile,  07  a 
Pbenacile.  PheoatiC,  168. 
Phengite,  309. 
Piiillipsite,  438. 
Plilogopito,  303. 
PhcBnicito,  630. 
Pb(BDikochroit«,  S30. 
PhiBatlDe,  209. 
Pbolerite,  473,  473  r  431 
Phouite,  337. 
PhoDoIjte,  SSB. 
Phosgeui^e,  703. 
Pliogphid  of  iroQ  and  nickel,  i 
Pboaphocerite,  529. 
Pb<wphoch«lcil«,  568. 
Pbospliorblei,  e.  Pyromorpiiilc 
PhospboreiMDBtnter,  588. 
Phospborpimmile,  179. 
Phoaphorite,  53a 
PliocphorkupferpfX,  663,  MI. 
Pboapborraures,  668.  671, 
Plioticite,  327. 
Plioticit,  337. 
PhotoUta,  88ft, 
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PI  renEtoid,  826. 

PliDlan,  SO. 

Potatone,  451, 

Pl.t)mnyM.  19S. 

FliQthite,  477. 

Pounza,  V.  Borax. 

Phyllite.  5u*. 

Plomb  fla^roODie  BulAirf,  B6,  SB. 

Prase,  194. 

PhyllorelLd,  737;  138 

i'raain.  503. 

PliyaUle,  aT6. 

c.iri]C](iiitd,  700. 

Pra«tolite,4SS;  801. 

Fmmile,  768. 

chloro-i^rboaal^  703. 

Prasilite,  603. 

I'ivkeriDgite,  6G3. 

chlonirs,]!],  1  in,  120. 

PredaJOiite,  104. 

PirolUB.  1*7. 

chromat^  fias,  630. 

Prcgattit,  487. 

hjdro-aluuiiQ9u».  en. 

Prelinito,  410. 

PicroHuite,  SI& 

iDoiybdflt^  eu7. 

PrebDitoid,  328. 

Pieroliw,  Pikrolit,  466. 

natii;  17. 

Preuonerite,  871. 

Rororiierile,  MS. 

oi/chloriodur*.  120. 

Prodiiorile,  501. 

fllid^  I3K,  H):i. 

ncroplijll,Pikp..|j1ijlL  240.408. 

seleaiure,  42,  44^ . 

Protlieite,  210. 

Bulfati,  U22. 

PicrotaiiiW,  144. 

eulTDr^M. 

ProuBtile,  S6. 

'iuruiephroile,  2&9. 

Pnisaiau  blue.  Native,  558. 

Plcroilioiiisoiiiia,  426. 

Plombierlte,  802. 

I'raibramilc.  169;  48. 

Picryle,  258. 

Pliiml«;iQe,  42. 

Paaibyrit,  742. 

PlClne,  3a3. 

Plumbugo,  24. 

Psaturoae,  106. 

Piddingtonito,  234 

Plumbic  uchre,  136. 

Pseudoalbito,  844. 

Pierre  itrasse,  li27. 

i'igotite,  Till. 

Plumbaresiuile,  617. 

I'oaudomalai'hit,  638. 

Pitilite.  4aa. 

PluiulKJBtib,  99. 

PilWDitO,  32. 

PBeudoUbctkenit,  583. 

PimeliW,  610. 

niKrum,lJ. 

Paeudopliite,  49G. 

Pinguile,  4fil. 

Plumitea,  91. 

Piieutiofiominile,  331. 

Finite,  479;  301. 

numow  ore,  91. 

Pi?L-uiiolriptito,  542. 

Piniloid,  480. 

Plmn08it,91. 

Pi:ilori.elaiio,  ISO. 

PioliQe.4T3. 

Poikilil,  it. 

Pipestoae,  v.  Catlinita. 

PoikilopjTllo,  44. 

\tZl!l'!%^f^*' 

Pireuail,  tot.  . 

PoixmineralB,72B. 

Puflerite,  441. 

Pirop,  ^S7, 

Polinnite,  166. 

Pumice,  369. 

PiMuilo,  «4fl. 

PoUacit,.'.  Pollui.  249. 

Purple  copper,  44. 

Pisolite.  67H. 

Poh'naeipliite,  -J(!8. 

PuaL'bkiuito,  281. 

Poivargile,  480;  340. 

P}-ciiiio,  ;!7«. 

Putiidle,  Pi<it])zil,  a!<l. 

Pi>ljljHsila,  107. 

Fyrallolite,  220,406,461. 

Polyeriise,  523. 

Pitcli.  MinoraL  728,  7S1. 

PoljcbroUitB,  485. 

Pitchblende,  1E4;  ITit. 

Polychrom,  6S6. 

Prrargyrite,9L 

PoljhaUle,  Ml. 

Pjmuiile,  464 

Pitchy  iron  ore,  SSS. 

Polyhydrile,  493. 

Pvreneito,  2 US. 

Pillcaruidite,  ri\.  4<i&,  452. 

Polykraa,  323. 

PyTKom.  2111. 

Pittasphult,  7.11. 

Poljlitu,  216. 

Pyrite,  «3,  802. 

Pitticilc,  Pittltit,  589. 

FolyiniKiiTle,  52  3. 

l^itea.  ArBenical,78j  11 

PiUinerz,  17^ 

Polysphierite.  B35. 

Aurifcroua,  62. 

Httimle,  ITS. 

Pulylelite,  104;   101,804. 

fiapiUaty.  66. 

Pittolium,  728. 

Polyien,  lu. 

Cellular,  76. 

Pkf-iocUse,  802. 

Cockscomb,  75. 

Plugiouite,  8S. 

Foruelaia  ctay,  473. 

Copper,  66. 

Planerile.  676. 

Fo  reel  Bin  spar,  32t, 

Erubescent,  4i, 

PliBina,  li>4. 

ParccllopliiW.  464. 

Hepatic,  75. 

PluEtororPuri8,637. 

Porpbyry,  :ii9. 

Hydrous,  75. 

Pblaaiul,fl04. 

PnrpoiiW,  4. 

Iron,  62. 

bismulal,  38. 

Porricin,  v  Pyrgiena. 

Maguotlo,68;  67. 

comes,  116. 

Portite,46S. 

Priamatio  Iron,  16,  Tl. 

varde,  1 15.  116. 

PoricUsuerde,  41S. 

Radiated,  76. 

PlatiQUm,  Native,  10. 

Porzelauit.  :i24. 

Spear,  76. 

PlHtii.iridiMiD,  11. 

Portor,  670. 

■nnTes. 

PiuttiieriW.  J  67. 

Potash  alum,  652. 

Variegated,  44. 

Plaljoiilnlialinou,  29. 

Potuh,  Munate,  111:  lia 

While  iroD,  76. 

Pleouaile,  141. 

Nitrate,  692. 

Pyraurite,  179. 

Plesjite,  73. 

Sulphat*.  614,  (116. 

PleurocltM,  038. 

^^ 
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PjToclaBite,  631. 
Prmipiniiile,  SBS. 
I^rolusite,  IfiS. 
pTTOualune,  aii3. 
Prromolioe,  648. 
Fjrouiorpbile,  033 ;  K3T. 
PjTope,  leT. 
Pyrpphjllrie,  4n{. 
PjrophfBulile,  3T(). 
Pj-TOpiaeilo,  734. 
Pjroreliu,  144,  745. 
I^roratliiite,  7*4. 
Pyrorthite,  285. 


PJYCAiderite,  169. 
P.noHRialite,  414. 
FjTdBlibile,  I  HA. 
I'jTDetilpnitA,  ti, 
PjTcjMKihnito,  eiG. 
Pj-roiene,  J12,  603. 
Pyroi^njie.  2:i0,  3b9, 
Pyrrliite,  78  M. 
PjTThullte,  480, 
iVrflioaiderite.  lfi&. 
Pjrrhotiiie,  fi7. 
Pjrrbotilu,  GHj  GT,  603, 

Quartz,  169,  803. 

FBrruxinous,  Iwn, 
,         Granular,  195. 

nectlque,  J9S. 

reliinit?,  19H. 
QuecksUbGrfiihlera,  101. 
QnedtgilberLraaiJera.  13B; 
fjuecksillwrlioTDerz.  Ill, 
Qiieuksilberleberen,  &G, 
Queller^,  ITS. 
Quiijli silver,  Native,  13. 

Antimonile,  647. 

Chlorid,  1 11. 

Uoni,  1 1 ). 

lodid,  117. 

Sulplinrot.  as. 

gelenid.  ^6. 
Qiiiadte,  4U6. 


Ralj[tdg;lElii 


r,  314. 


BaJelera,  !te. 
Rtidinted  pyritea,  73. 
Ruiliolite,  126. 
BalUite,  ■19. 
[Ulmandite,  606. 
RammclalergitCi  77;  70. 
RundiiQite,  109. 
RapliBDDsmite,  4^ 
BapidolitB,  319. 
Rujjhilite,  233. 
RD^eneiBensUslo,  173,  174,  1 
Ra^tolftd,  4S6. 
Butholite,  »96. 
RatofklC,  1S3. 
Raubkiak,  681. 
B<kumi^  4S5. 
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lUiuachjrelb,  !G,  2T. 
RautuQSpatb.  682. 
RttxomaoB'Ekiii,  4C0. 
Realgar,  'Jli. 


btiuntile,  NU. 

iron  Titriol,  GBt. 

lesd  ore.  Si». 

mvxgaaeaa,  GO). 

ochre,  141,  167, 

silver  ore,  94,  tf6. 

rilriol,  647. 

zinc  ore,  136. 
Beddia,  141. 
Redtulliito,  52. 
Eeitdiite,  677. 
ReisBDcherice,  181. 
Relssbley,  24. 
BerdsuEklto,  803. 
Komiiig-lonite,  711. 
Remollnitc,  111. 
Ueussclacrite,  4G1. 
HeaijfMlluiii,  26,  27. 
Resin,  Mineral,  etc,  730-747. 

Higligitta,  7»B. 
RetluBspbalt,  748. 
Beliaalilo,  4D4. 
Redoellite,  748. 
Betiliio  Add,  748. 
Relinile,  730 ;  753. 
RetzbuDfite,  lOO. 
ReUite,  V.  jl^deirorsite. 
Roiissin.  637. 
ReuBsintte,  7 
Rbai 


ite,  S75. 
Khodtilose,  tUT. 
Hhodulite,  450. 
Ebodium  gold.  41. 
RhodUite,  San. 
Rhodoehniiue,  495. 
RhodacbroEile,  fiOI. 
RhodolBl.  G58. 
Rhodonite,  S2S. 
Rhodopbyllite,  496, 
Rhombeaglimnier,  302,  304. 
Rliomli-BpHr,  e3-J. 
Rhyaoolile.  362. 
Richmosdite.  803. 
Riehterite,  234;  31B. 
Riemtmtiite,  419. 
RipidoUto,  407  [  601. 
Ristgnllum,  26. 
Riningerite,  94. 
Rock  cork,  t>.  ilornblende, 

crv.-tal,  lna. 

meal,  680, 

milk.  680. 

aoop,  476. 
Rochlatidite,  v,  Serpectiae. 
Rochlederite.  744. 
Rcenwrito,  656. 


1 


i 


Rop'slerile,  5S6. 
Hohwand.  6S$. 
Rogpustein,  679. 
RoinauzoviL  2(i(>. 
itonieine.  Romeiie,  G4T. 
Rotichgowacha,  lois. 
Rose  qiiarli^  19-1. 
RoseliI«.  500. 
Rosellan.  v.  Roaite. 
RoSLto,  340;   85,  49«. 
Rothbleiert  828. 
Rolhbrauiistoin.  2.SSt 
RolheiBener&,  140. 
Rother  vitriol,  647.     - 
Rotbgriiltigen,   94.  ML 
Roilikupfererx,  1S3, 
RriLh  Dick  elk  j(^  60. 
RothoIBt.  268. 
BothEt>ie£«RlHtizerz,  1S& 
BothspitsgUson,  ISfc 
BothxiokPtz,  135. 
Buttiaitc,  471. 
Eubcllao,  3U4, 
RubcUite,  365. 
Riiberite,  133. 
Rubicelle,  141. 

RubLDblGQdo,  94. 
Rubiiiglimmer,  lift 
Rub;,  Spinel,  Bslas.  ilami 
147. 
OrientnU  133. 
Rabj-bleiido.  D*. 
Ruby  silver,  94,  96. 
Boby  sulphur,  •:  Rifoiptt. 
Ruthenium,  Sulphured  14 
BiitherTordlte,  526. 
Rulile,  1.'.9. 
Byncolite,   3&2. 

Saccharile,  344. 
Sflfliorite,  70, 
SajrODite,   159,  193. 
Skhlite.  a  15. 
Sal  ammooiao,  1 14. 

genime.   113. 
SaUmBtciii,  t>.  Supphlra. 
Saldanitc,  649. 


Sslra. 


^  112. 


Salmiak,  114. 
Salt,  Common,  11  a. 
Snlcpetor,  592. 
Salts  of  Iron,  750. 
Salakuperera,  lil. 
SamarskiU).  520. 
Samiao  Earth,  473. 
SaniRietblcade,  169. 
Sanin]et«n,  696. 
Samoitfi,  4TS. 
Samloiscnerz,  169. 
Siiudaraca,  *J6. 
Baiidbergerito,  104. 
SandBtoIie,  195. 
Sanidin,  352. 
Sapoaite,  473 ;  4SSL 
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Bappare,  375. 

Sappliire,  138. 
d'eau,  299. 
I       Sapphiriiie,  391. 
{       Sapplilrus,  331. 
I      Sarcolite,  317,  486. 

Sard.  194. 

Sard  achates,  195, 
I       Sardinian,  622. 
,      Sardonyx,  195. 

Sartorite,  87. 
v      Saj*pachito.  447. 

Sassolite,  Sassolin,  594. 

Satin  sparr  637,  678. 

Saters):>ergite,  76. 

Saualpit.  290. 

Saussurite,  290;  321,  341. 

Saustein,  677. 

Savito,  426. 

Saynite,  47. 

Scarbroite,  421. 

Bcapolite  Group.  317. 

Bchaalstein,  210. 

Sdiabasit,  434. 

Scliapbacbite,  86. 

Schutzellit,  HI. 

Schaumspath,  678. 

Scheelbleispatb,  606. 

Scheelin  calcaire,  6o5. 
ferrugine,  601. 

Scheelite,  605,  803. 

Scheelitine.  606. 

Rcheelsaure,  186. 

Soheelsaures  blei,  606. 

Scheelspath.  605. 

Schoererite,  727 

Schcfferite.  215,  242. 

Schieferspath,  678. 

Schilfglaserz.  93. 

Schiller-spar,    469;    209,    210, 
221. 

Schilierstein,  221. 

Schlanite,  745. 

Schmelzsteiu,  326. 

Schmirgel,  139. 

Schneiderittt,  399. 

Schonit,  642. 

Schorl,  205,  865. 

Schorl  rouge,  169. 

Schorlartiger  beril,  876, 

Schorlite,  377. 

Bcliorlomite,  390. 

Schorza,  281. 

Schreibersito,  61. 

Schriflerz.  Schrifl-tellur,  81. 

Schrutt^rite,  421. 

Schulzit,  105. 

Schuppenstein,  316. 

Schiitzit,  619. 

Schwa  rzbraunstein,  162. 

Schwartzembergite,  120. 

Schwarzerz.  46,  100,  106. 

Schwarzgiltigerz,  101,  106. 

Bchwarzmanganerz,  162. 

Sciiwanu^piessglaserz,  96. 


Schwa tzite,  ibl. 
Schwef'el,  NatUrlieher,  20. 
Schwefelantiroonblei,  99. 
Schwefelkies,  62. 
Schwefelkobalt,  47. 
Schwefelnickel,  56. 
Schwefelquecksilber,  55. 
Sciiwefelsaure,  614. 
Schwefelsilber,  38,  61. 
Schwerbleierz,  167. 
Scluverspath,  616,  619. 
Schwerstein,  605. 
Schweruranerz.  154. 
Schwimmkiesel,  199. 
Scleretinite,  744. 
Scleroclase,  87,  92. 
Scolecite,  428. 

Anhydrous,  861. 
Scolexerose,  361. 
Scored  ite,  674. 
Scorza,  281. 
Scotioiite,  489. 
Seoul erite,  424. 
Sebesile,  238. 
Seeerz,  v.  Liraonite. 
Seifenstein,  472. 
Seladonite,  468. 
Selbite,  804. 
Selenblei,  42. 
Selenbleikupfer,  48. 
Selenbleispath,  669. 
Selenite,  637. 
Selenkobaltblei,  48. 
Selenkupfer,  46. 
Selenkupferblei,  48. 
Selenkupfersilber,  39. 
Selenmercur,  56. 
Selen  palladium,  12. 
Selenquecksilber,  66. 
Selenquecksilberblei,  44. 
Selenschwefelquecksilber,  56. 
Selensilber,  39. 
Selensulphur,  21. 
Selwynite.  509. 
Semeliue,  383. 
Semi-opal,  199. 
Senarmontite,  184. 
Seneca  oil,  725. 
Sepiolite,  466. 
Serbian,  610. 
Sericite,  487. 
Sericolite,  v.  Satin  spar. 
Serpentine,  464,  804. 
Severite,  476;  460. 
Seybertite.  508. 
Sexangulites,  42. 
Shepardite,  62. 
Siberite,  365. 
Sicilian ite,  619. 
Sideretine,  589. 
Siderite,  688;  193,  673. 
Sideritis,  149. 
Sideroborine,  600. 
Siderochalcit,  570. 
Siderocbrome,  153. 


Sideroclepte,  258. 
Sideroconite,  676. 
Siderodot,  688. 
Sideroferrite,  16. 
Sideromelare,  360. 
Sideroplesiie,  688. 
8idero8c)iisolile,  604. 
Siderosilicite,  484. 
Siderose,  688. 
Siderotantal,  514. 
Sideroxene,  762. 
Siegelerde,  458. 
Siegelstfcin,  149. 
Siegeuite,  68,  69. 
Sienite,  240,  369. 
JSilber,  Grediegen,  9. 
SilberMmalgam,  13. 
Silberfahlerz,  101. 
Silberglanz,  38. 

Biegsamer,  55. 
Silberglas.  38. 
Silberhornerz,  114. 
Silberkupfergianz,  64. 
Silberphylliuglanz,  83. 
Silberspiessglanz,  35. 
Silberwismuthglanz,  36. 
Silex,  189. 

Silice  gelatineuse,  v.  Hyalite. 
Silicified  wood,  196. 
Siliceous  sinter,  195. 
Silicite,  841. 
Silicoborocalcito,  698. 
Sillimanite,  373. 
Silvanite,  81 ;  19. 
Silver,  Antimonial,  86. 

Antim.  sulphuret,  93,  04 

Arsenical,  35. 

Bismuth ic,  36. 

Black,  106. 

Brittle  sulphuret,  106. 

Broraio,  116. 

Carbonate,  804 

Chlorid,  114. 

Chlorobromid,  116. 

Cupreous  sulphuret,  54. 

Flexible  sulphuret,  65. 

Gray  (Freieslebenite),  93, 

Horn,  114. 

Iodic,  117. 

Muriate,  114. 

Native,  9. 

Red,  or  Ruby,  94,  96. 

Selenic,  39. 

Sulphuret,  38,  61. 

Sulphuret  of  Copper  and 
64. 

Telluric,  60. 

Vitreous,  38. 
Silver  glance,  38. 
Silver  ore.  Brittle,  106. 

Flexible,  65. 

Red,  or  Ruby,  94,  96. 
Sinopite.477. 
Sinter,  Siliceous,  195,  199. 
Sismondioe,  604. 


SisMtdltiw.  11. 
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Skut: 


bkurudlt.  514. 
Bkiatterudite,  11, 
SlH(«.«piir,  BTB. 
MoniilM.  41 S. 
SninltlTiE,  SmnlCiK,  TO. 
Sii»<n>udii»,  24S.  Q8I. 
Sm* ratline,  1215,  2gB. 
SmaruKduoliHldC  12],  401. 
Smectite,  *!-i) ;  ^^6. 
Siiielite.  r.  Kunlio. 
Sluirgtl,  }M. 
Hmitliaoiiite,  0^2;  407. 
Smyria,  1311. 
Snamniitu,  3lfl. 
SoapstoDC,  4 SI,  413. 
Soda,  liorate  oT,  58T. 

Carboaalu  of,  700  j  100. 

Miiriatt-  ol^  1 13. 

Nitrate  oi;  iOi. 

HulphatB,  HIS ;  63S. 
Soda  alum.  E53. 
Soda  oopponis,  V.  Juroaite. 
Soda  nitre,  S92. 
Soda  Bpodameao,  SIC. 
Sodaito,  324. 
SodiUiie,  »3n. 
Sodium,  Ctdorld,  112. 
Soimonito,  «.  CiniiDdum, 
Soirstariie,  e*a,  6&3, 
Sombroidta,  KJA. 
Somerriltite,  2M0,  402. 
SouiuiitB,  aij. 
SouueuBltiia,  v.  SuneloDe, 
Sonde,  u.  Soda. 
SordawaliCe,  244. 
Soiy,  64ft. 
Soufiv,  20. 
Spaduite,  405. 
Spauiolitc,  IiJl. 
Sparmletein,  530. 
SparkieH,  u.  Speorkles. 
Spur;  or  Spathic  Iroo.  SiS. 
Spartaite,  GTH. 
aparlatitd,  13a. 
Spiitlieiseiialeiii.  tiSS. 
Spear  Pyrilea.  T5. 
Speuksti'iD,  4.'il. 
Specular  Iron,  140. 
Speerkios,  7,^ 
Speasartitt,  2  OH. 
Bpeiakoiiail,  WeisBer,  10, 

Sphsroiiiilerite,  690. 
SpiucroBtilbile,  443. 
Spliicrulitti,  3S9. 
Sphalerite,  48. 
ISptiene,  3h3. 
Spheuuii^se,  ZSO. 
Splirat^Jiie,  Sphragia,  4X. 
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Splaulerit,  69. 
Spiegolglanz,  3^ 
Spioeglautsilbor,  3 IS, 
SpiesBglauz,  Ge^ogcn,  18. 
SpioBsglaDzochsr,  IHJ, 
Spittagianiw^iBS,  1S4. 
Spicaaglostlilei,  9S, 
Spieaa)iiaDzbleDde,  180. 
SpiesglaB,  16. 
Bpietaglaaera,  3S. 
SpteEglaiKHber.  3S. 
Spilfie,  362. 
Spinel,  14T. 
SpiiiBl  rubv,  14T. 
SptDellaD.  333. 
Spinelle  zindC^rt,  143. 
i^piilthere,  38  :i. 
Spodumooe,  22S. 

Sods,  34(>. 
Sprtnntoiii.  4Sfi. 
SphaigioDZcra,  JOG. 
Sprodglasura,  |it6;   lOT 
Sprudelatein,  696. 
SlaiTeUte,  G34. 
StalUkoball,  12. 
Suhlstein,  SSS. 
Stalactite,  G19. 
SbJagmiC^  619. 
Stone  kite,  145. 
StaogenBeliurl,  WelsBer,  S10. 
Stangenepatb,  GIB. 
Stangs'HBieiti,  37(i. 
SCanuine,  SUnnlU,  GS. 
Staonite,  169. 
SUcEait,  311. 

stutsrunii,  ses. 

StsuTollte,  888;  439. 
Stan  rot  ide,  3SS. 
SleargilliU',  459. 
Stf^alite,  451,  472. 
Steel  oro.  SSS. 
Stein  heililc.  2'J3. 
Steinkohle,  754. 


Steini 


3,41. 


Steinaak.  113. 
Stellite,  396. 
Stupliaoite,  106. 
atercorite.  651. 
Stcrubergite,  54. 
Stetefeldtite,  IBS. 
StiH  21>. 
Sllbiconite,  1 89. 
Siibine,  a  9. 
Stibiogalenite,  591. 
Stibium,  29. 
Stiblite.  StibUth,  ISB. 
gtibcile,  29. 
Stilbite,  413;  444. 
Slilbit  BOHmorphique,  444. 

Btattri^r,  444. 
BtlUolite,  V.  Opal. 
StilDQomelnnB,  460. 
StUpuoaiderite,  Hi. 


St!i:kkolile,  T46. 
Stimmi,  29. 
SUok  stone,  811, 
Stolpeuite.  459. 
Stolzite.  606, 
SlrshlbniTt,  6I& 
Stralilenk  upfer,  &10. 
Strahlera.  510. 
StrahlkieB,  16. 
Strnhlst«in,  333,  381,  Ul 
Strahlstolith.  443. 
Strnkonilute.  321,  406. 
Slralop<'ite,  4!>1;  m. 
Slriegisun.  515,  S83. 
Slro^anovite,  323. 
Stn>niejTite,  54. 
Str;,mit,  p.  RkodocbioAl. 
StroEunile,  S99. 
Strontia,  Carbonale,  tM 

Sulphate.  619. 
Stroatianiie,  GSa. 
Slroatianocalcitei,  ei&. 
Stnivite,  S51. 
StubGlile.  49?. 
Studerite,  1(14. 
SlJ-lobat,  370. 
St7l(i^n>.  StrloptTi^tt,  M 
Styplerite,  (MB. 
Slj-pijcite.  «S6. 
SucrcioeJIite.  748. 
Suoc^ite,  T4D;   36S, 
Succiuic  »rfd.  748. 
Sulphntile,  814. 
Sulphur.  Nadviet  SO.  j 

Selenic.  31. 
phuric  acid,  614.  \ 

Suinpferz,  173,  1T4,  III 
Suiidvikiie.  ;'I40. 
Sunstouo,  34«,  'JO. 
SuBamiite,  6^6. 
Svanbergite,  590, 
Swineatone,  Gil. 
Syenite,  240,  369. 
Syepcmrits,  47. 
S^rhedrite.  44i. 
Sylvan,  Oediegen.  19, 
f~>—.-i  grapliique,  8L 


11. 


SylvB 

Sjlvino,  Sylvite, 
Sjmpleaile,  6  58. 
Synto^Dtitu,  236. 
Suibeijjte,  a94. 


Taborgito,  4i>3,  49S,  49t 
Tabular  S[)ar,  210, 
Taohhydrite,  119. 
Tochylyte.  346. 
TachvHphaltito,  21a. 
Tffiuite,  18. 
TafeUpatli,  210. 

Tugilite,  6ee. 
Talc,  451. 
Tale-apatite,  53  S, 

Talcpbotphnn&iinr,  iM 
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Tale  zopraphique,  v,  Celadonit^^. 

Talc  chlorile,  5U0. 

Talcite,  309. 

Talcoid,  454. 

Talkeisenerz,  150. 

Tulkerde-Alauu,  653. 

Talksputh,  G80. 

Talkhydrat,  176. 

Talkstciuniark,  373. 

TaUingite,  122. 

Tallow,  Miueral,  731. 

Taltalito,  365. 

Tainarite,  571. 

Taunenite,  86. 

Tantalic  ochre,  188. 

Tankite,  337. 

Tantale  oxyde  yttrifere,  619. 

Tant^lite,  514;  618. 

Tapiolite,  518. 

Targionite,  40. 

Taniovsritzite,  694. 

Tasinanite,  746. 

Tauriacite,  644. 

Tautoklin,  685. 

Tautolite,  285. 

Tavistockite,  682. 

Taylorite,  614.  « 

TecLic.te,  644. 

Tekorctin,  735. 

Telesie,  138. 

Tellur,  Gediegen,  19. 

TeUurbismuth,  30. 

Tellurblei,  44. 

Tellure  auro-argentiffere,  81. 

auro-plombift;re,  81. 

natif  auro-forrifere,  19. 
Tellurgoldsilber,  61. 
Telluric  bismuth,  30. 
TeUuric  ochre,  188. 
Telluric  silver,  60. 
Tellurige  saure,  188. 
Tellurite,  188. 
Tellurium,  Bismuthic,  30, 31, 32. 

Black,  82. 

Foliated,  82. 

Graphic,  81. 

Native,  19. 

White,  Yellow,  81. 
Tellurium  glance,  v,  Nagyagite. 
Tellurous  acid,  188. 
Tellursilber,  50. 
Tellur8ill)erblei,  v.  Sylvanite. 
Tellurwismuth,  30,  31,  32. 
Tengerite,  710. 
Teimautite,  l(.i4. 
Tenorite,  136,  804. 
Tephroite,  259. 
Teratolite,  473. 
Terenite,  323. 
Ternarbieierz,  624^ 
Terro  verte,  462,  463. 
Teschomacherite,  705. 
Tesselite,  415. 
Tessera  Ikies,  71. 
Tetartiae,  348. 


Tetradymite,  30;  31,  32,  804 
Tetrahedrite,  100,  804. 
Tetraphyliiie,  541. 
Texalith,  175. 
Texasite.  710. 
Thalheimit.  78. 
Thalite,  472. 
Thallite,  281. 
Tharandite,  682. 
Thenardite,  616. 
Thermonatriie,  705. 
Thermophyllite,  465. 
Thierschite.  7 18. 
Thiorsauite,  337. 
Thomaite,  697. 
Thomsenolite,  129. 
Thomsonite,  424 ;  329. 
Thoneiseastein,  688. 
Thonerde  Schwefelsaure,   681, 

649,  658. 
Thouerdephosphat,  675. 
Thorite,  413;  763. 
Thraulite,  492. 
Thrombolite,  562. 
Thulite,  290. 

Thumite.  Thummerstein,  297. 
Thuringite,  607. 
TiemaDuite,  56,  805. 
Tile  ore,  133. 
Tikerodite,  43. 
Tin,  Native,  17. 

Oxyd,  167. 

Sulphuret,  68. 
Tin  ore,  157. 
Tin  pyrites,  68. 
Tinder  ore,  91. 
Tinkal,  597. 
Tinkalzit,  598. 
Tirolite,  67o. 
Titaneisen,  143. 
Titane  anatase,  161. 

oxyd^  159,  161,  164. 

silioo-calcaire,  383. 
Titanic  acid,  169,  161,  164. 

iron,  143. 
Titanite,  383,  805. 
Tiza,  V.  Ulezite. 
Tombazite,  72. 
Topaz,  376. 

False,  193. 

Oriental,  138. 
Topazolite,  268. 
Topazoaeme,  378. 
Topfstein,  v.  Potstone,  461. 
Torbanite,  742. 
Torbomite,  Torberite,  686. 
Torrelite.  616. 
Touchstone,  195. 
Tourbe  papyrac^,  746. 
Tourmaline,  365. 
Towanite,  65. 
Trachyte,  369. 
Traubenblei,  685. 
TraverseUite,  214,  221,  406. 
TraTertiue.  680. 


Trcmenheerite,  25. 
Tremolite,  233. 
Trichalcite,  662. 
Trichite,  806. 
Trichopyrit,  66. 
Triclasite,  484. 
Tridymite,  805. 
Triuaerite,  484. 
Tripestone,  621. 
Triphane,  228. 
TriphyUte,  Triphyline,  641. 
Triplite,  643. 
Triploklas,  424 
TripoHt<»,  199. 
Tritomite,  412;  272. 
Troilite,  57. 
Trolleite,  577. 
Trombolite,  662. 
Trona,  706. 
Troostite,  262. 
Tscheffkinitc,  887. 
Tschermigito,  661. 
Tuesite,  474. 
Tufa,  Calcareous,  680. 
Tungfltate  of  iron,  601. 

of  lead,  606. 

of  lime,  605. 
Tungsten,  605. 
Tungstic  acid  or  ochre,  18^ 
Tungstite,  186. 
Turgite,  167. 
Turkis,  680. 
Turmalin,  865. 
Turnerite,  640. 
Turquois,  680 ;  572. 
Tyrite,  624 
l^^rolite,  670. 

Uddevallite,  144 
Qigite,  412. 
Ulexite,  698. 
Ullmannite,  73. 
Ultramarine,  331. 
Unghwarite,  461. 
Unionite,  290. 
Uracouise.  Uraconite  668. 
UraUte,  222. 
Uralorthite,  285. 
Uranatemnite,  154. 
Uranbluthe,  6rt7. 
Urane  oxydul^  154. 
Uronglimmer,  686 ;  586^ 
Urangreon,  667. 
Urangriin,  667. 
Urangummi,  179. 
Uranin,  Uraninite,  164 
Uranisches  Pittin-Erz,  175. 
Uranisches  Gkunmi-En,  17ft 
Uranite,  686 ;  586. 
Uranium,  Carbonate,  717. 

Oxyd,  164 

Phosphate,  585,  586. 

Sulphate,  666,  667,  668 
Urankalk-Oarbonat,  711. 
Uraumioa,  585. 
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tJranochalcite,  667. 
CJranochre,  608. 
Uranoniobit,  520;  i5J.. 
Uranophaiie,  805. 
UrauoUintal.  62u. 
Uranoxyd.  154. 
Uraupecherz,  154,  176.  179. 
Uranphyllit.  585. 
UranvitViol,  666. 
Urao,  706. 
•Urdite.  5H9. 
Urpethitc,  731. 
Uwarovvit,  270. 

Valaite,  805. 

Vulencianite,  852. 

Valcntinite,  184. 

Vanadite,  610. 

Vanadic  ochre,  1ft''. 

Vanaduibleierz,  610 

Vanadiuite,  hK). 

Vargasite,  220. 

Variegated  conipor,  44^ 

Variolyte,  344*  869. 

Variscite,  5^/2. 

Varvacito.  J«6,  171,  182. 

VauqticliD'.',  Vauquelinite,  630. 

Velvet  copper  ore,  666. 

Verd-ap.tique,  465,  678, 

Vermiculite,  493. 

Vermiliou,  56. 

Verniontite,  78. 

Vestau,  806. 

Vesuvianite,  276.. 

Vesuvinn  salt,  615. 

Vierzonite,  477. 

Villarsite,  409. 

Villeinite.  262. 

Vilnite,  210. 

Violan.  2i:i 

Vitroous  copper,  52. 

silver,  AS. 
Vitriol,  Blue,  648 

Green,  646. 

Lead.  6z2. 

Nickel  648. 

Red,  or  Cobalt,  647. 

Red  Iron,  657. 

White,  or  Zinc^  647. 
Vitriolgelb,  660. 
Vitriol  ochre,  662. 
Vitriolhleierz,  622. 
Viviaiiite.  556. 
V'oglianite.  668. 
XoixVite,  717. 
Voigtite.  307,  486. 
Vulknerite,  178. 
Voll>orthite,  611. 
Volcanic  jrlass,  213. 
Volctnite.  351*. 
Volgcrito    188.  806. 
Voltaite.  652. 
Voltziie.  Voltzine,  50. 
Voranlitc,  572. 
Vorhauserito,  464. 


Vosgite,  343. 
Vulpinite.  621. 

Wad,  181. 
Wagit,  4<)7. 
Wagiierite,  5.38. 
Walchowite,  741. 
Waldheimite,  242. 
Walkthon,  Walkerde,  458. 
Wallerian.  236. 
Walmstedtite,  686. 
Wandsteui,  685. 
Warringtonite,  664. 
Warwickite.  600. 
Washingtonite,  143. 
Waaite,  806. 
Wasserblei,  32. 
Wasserbleisilber,  32. 
Wasserkies,  75. 
Water,  135. 
Wavellite,  575. 
Websterite,  058. 
Wehrlite,  32,  i'96. 
WeichbrauDStcin,  165. 
Weichcisenkies,  r.  Wasserkies. 
Weichmangan.  165. 
Woissbleierz,  7u0. 
Wcisserkies,  75. 
Weisserz,  76. 
Weissgolderz,  81. 
Weissgiiltigerz,  101,  104. 
Wei8f»iau,  v.  Scolecite. 
Welssigito,  353. 
Weissite,  301,  485. 
Weisskupfer,  36. 
Weisskupfercrz,  75. 
Weissnickelkics,  70,  77. 
Weisspiessglauzerz,  1 84. 
Weissstein,  3.") 2. 
Weiss-Sylvanerz,  81. 
Weisstellur,  81. 
Wemerito,  319;  318,  324,806. 
Wheel-ore,  96. 
Whewellite,  718. 
White  antimony,  184. 

arsenic,  183. 

copperas,  647,  650. 

iron  pyrites,  75. 

lead  ore,  7oO. 

nickel,  77. 

tellurium,  81. 

vitriol,  647. 
Whitneyite,  37. 
Wichtine,  Wichtisite,  244. 
Wiesenerz,  172,  174,  178. 
Wilhelmite,  262. 
Willemite,  262. 
Willianisite,  2G2,  466. 
Wilsonite,  480 ;  323. 
Wiluite,  266,  276. 
Wiserin,  o28. 
Wisniuth.  Gediegen,  19. 
Wismuthblende,  391. 
Wismuthblcierz,  36. 
Wiamuthglaoz,  30. 


Wisrauth-Kupfcrerz,  86,  98. 

Wismuthoclire,  1^5.         / 
I  Wismuihoxyd,  Kolens.,  116. 
'  Wismuthhilber,  36. 

Wismuthspath,  716. 

Withamite,  281. 

Witherite.  697. 

Witticheuite  Wittichite,  98. 

Wittingite,  491. 

Wocheinite,  174. 

Wodankies,  v.  CJcrpdorffiteu 

Wohlerite,  261,  fcOtt. 

Wolchite,  96. 

Wolcbonskoite,  509. 

Wolfram,  601. 

Wolframite,    Wolfnunine^  601 
186. 

Wolframbleierz,  606. 

Wolframochre,  18i». 

Wolfsbergite,  85;  91. 

Wollastonite,  210;  896. 

Woluyn,  CI 8. 

Wood,  petrified,  196. 

Wood-opal,  199.'' 

Woodwardite,  066. 

Worthittf,  373. 

Wulfenife,  607. 

Wnudenfrde,  v.  Teratolite. 

Wiirfelerz,  578. 

Wiirfelgvps,  621. 

Wiirfelspath,  621. 

Wiirfelzeolith,  432,  434. 

Wurtzite,  59. 

Xanthitan,  v.  Titanite. 
Xanthite,  276. 
Xanthoconite.  108. 
Xanthokon,  108. 
Xanthophyilite,  5(»8. 
Xanthopyrites,  62. 
Xanthorthit,  285. 
Xanthosiderite,  174;  665. 
Xenolite,  373. 
Xenotime,  528. 
Xonaltite,  397. 
Xylite,  Xylotile,  406. 
Xylochlore,  415. 
Xylokryptit,  r.  Scheererite? 
Xyloretiuito,  742. 

Yanolite,  297. 
Yellow  copperas,  655. 

copper  ore,  65. 

lead  ore.  607. 

tellurium,  81. 
Yenite,  29»i. 
Ypoleinie,  508. 
Ytterbite,  293. 
Yttererde,  Phosph.,  528. 
Ytter^Tanat,  268. 
Yttertliissupath,  125. 
Ytterspatb,  528,  710. 
Yttria,  Fluate,  125. 

Phosphate,  528. 

Tantalate,  519. 
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rttria,  f^ilicate.  804. 
Yttrooax'it.  r.'5. 
Yttrocerite,  126. 
Yitrocolumbite,  v.  Yttrotantal- 

ito. 
Yttroilmenite,  619,  620. 
Yttrotantalite,  619. 
Yttrotitanite,  387. 

Zala,  1'.  Borax. 
Zamtito,  710. 
Zaratite,  710. 
Zeagonite,  418. 
Zeasite,  v.  OpaL 
Zeilanite.  147. 
Zellkies,  75. 
Zeolite  Section,  421. 
Zeolite,  Featlier,  426. 

Foliated,  442,  444. 

EHloresdng,  399. 

Needle,  426. 

Pyrumidal,  415. 

Cubic,  432,  4H4. 
Zcugite,  553. 
Zeuxite,  370. 
Zeylanite,  147. 
Zianite,  v.  Kjanite.^ 


Ziegelerz.  13JI. 
Zietrisikite,  73.3. 
Zigiicline.  133. 
ZiUerthite,  234. 
Ziiic,  Arsenate,  5G1. 

Carbonate,  692,  711. 

hydrate  cuprifdre.  570. 

lodid  and  Bromid,  122. 

Native,  17. 

oxide.  1S5. 

oxide  silicifere,  262. 

Oxysulphuret,  60. 

Phosphate,  544. 

Red  Oxyd.  136. 

SUicate,  262,  406. 

Siliceous  Oxyd,  407. 

Sulphate,  6-24,  647. 

Sulphid.  Sulphuret.  48. 
Zinc  blende,  48. 
Zinc  bloom,  711. 
Zincfalilerz,  104 
Zinc  vitriol,  647. 
Zinc  ore,  Bed,  135. 
Zincite,  186. 
Zinconise,  711. 
Zinkarsenttit,  661. 
Zinkacurite,  718. 


Zinkbliithe,  711. 
Zinkenito,  88. 
Zinkglas.  4m7. 
Zinkit,  135. 
Zinkkieselerz,  407. 
Zinkosite,  624. 
Zinkoxyd,  186. 
ZinkphyUit,  644 
Zinkspath,  692. 
Zinkvitriol,  647. 
Zinn,  Grediegen,  17. 

Geswefeltes,  6S. 
Zinnerz,  157. 
Zinnkies,  68 
Zinnober,  65. 
Zinnstein,  167. 
Zinnwaldite,  314. 
Zippeite,  667. 
Zircon,  272. 
Zirconite,  273. 
Zoisite,  290,  806. 
Zolestein,  619. 
Zorgite,  48. 
Zundorerz,  91. 
Zurlite,  280. 
Zwieselite,  643, 
Zygadite,  362. 
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PREFATORY  NOTE. 


Titis  Appendix,  prepared  with  the  co-operation  of  Professor  Dana,  is  intended  as  one  of 
a  series  to  be  published  from  time  to  time.  It  includes  descriptions  of  87  minerals  an- 
nounced as  new,  and  also  some  important  faots  regarding  a  few  old  species,  published  sinoi 
the  appearance  of  the  Mineralogy  in  1868. 

An  alphabetical  arrangement  is  adopted  for  convenience  of  reference.  The  species  in- 
cluded, arranged  according  to  the  general  subdivisions  in  the  classification  of  minerals,  ar« 
as  follows: — 


1.  Diamond. 


1.  Native  Elements. 

I   2.  Maldonite. 


2,  Siilphids,  Arsenide^  et^. 


8.  Arsenical  Cobalt,  Einfach-Arsenik-Cobalt. 

4.  Beyrichite. 

5.  Dinphorite. 

6.  Dvfjcraaite  :  Stibiotriargentite,  Stibiohex- 

argentite. 

7.  Epiboulangerite. 

8.  Epigenite. 

9.  Olaucopyrite. 
10.  Jnlianite. 


11.  Klaprotholite. 

12.  Metacinnabarite. 
18.  Orileyite. 

14.  Osbomite. 

15.  Polyargyrite. 
10.  Uionite. 

17.  Tellurwismuthsilber. 

18.  Wolfachite. 
10.  Sylvanite. 


20.  Xadorite,  Sb,  Pb,  CI,  O. 

21.  Nantokite,  Cu'  CI. 


8.   C/darid8,  FUumds, 


22.  Ralstonite,  Al,  PI,  H. 

23.  Sellaite,  Mg  Fl. 


24.  Chrompicotitc  (Spinel  group). 
2o.  Ilflcmannito,  >lo  +  4>to. 

26.  Jacobaite  (Spinel  group). 

27.  LithiophoriUi  (near  Asbolan). 


4.  Oxyds, 


28.  Xamaqualite  (near  Hydrotaloita). 
20.  Rabdionite. 

30.  Brookite. 

31.  Tridymite. 


5.  ArOiydrtms  SUkates. 


82.  Amblystegite  (Hjrpersthenite). 

33.  Aspidolite  (Mica  Group). 

34.  Asteroite  (Pyroxene). 

35.  Barettite. 


36.  Bismutoferrite. 

37.  Hortonolito  (Chrysolite  Group). 

38.  Mon2k>nite. 

30.  Boepperite  (Chxysblite  Group). 


>^t«'  f«  Zootitt  t).  I J 

7.  TdnUOaba,  CotmOate, 

I  64.  KooheliU  (new  Faiyoi. 
8.  PA^tphaU,,  Anenata,  eu. 


OS.  Andrews!  te. 
66.  Coeroleolactjte, 
87,  Duningite. 

70.  KoJlopliaa 

71.  Lime-Wavellite. 


1 72.  LilnebeiKite. 

75.  Sarcopdda  (TripUte;. 
1 70,  Tro^ntfl. 

I  78.  ZepbuvricMte. 

*>ro(«. 

I  80.  Winkworthito. 


10.   r«/v^„,  mybdate,,   Vanadate*. 


.  -  i  Pacherite. 

I  M.  Vanadiolito, 


15.  Gunno  Sulnhafea 
«.  Caledonfte! 
7.  Siiuoiiyite. 


11-  SidjJutU),  ChnmaUt. 


i.  Laxiauiait«. 

3.  Fhasphoohtoniit*, 


IS.  CarS«w(«,  Oiwfai«». 
18.  Oirto.%*^„  Crarroa 


3.  Amlitoaine. 
3-  Bostboniite. 


I  04.  Trinkerite. 


APPENDIX  I.* 


1.  Minerals  described  as  new  species. 

411.  AntiUiie. — A  name  given  by  C.  TJ.  Shepard  to  a  Bubstance  he  considers  to  be  a 
hydrated  bronzite.  It  occurs  both  inaf«ive  and  crystalline,  presenting  minute  coppery 
lamina),  with  a  fibrous  cleavage.  H.  =3-5-4.  G.  =2'52.  Color  dark  greenish-brown.  An 
analysis  gave  Si  :59-IU),  Mg  mi-12,  Fe  6-70,  ll  10-79.  with  traces  of  Or.  Oa,  K=98-91.  This 
composition  ai>proache8  that  of  serpeutine  or  dewcylitc.  (Appendix  to  Catalogue  of  Meteor- 
ites, Amherst,  Mass.,  January  1,  1872). 

235.  Ambltsteotte. — G.  torn  Bath,  Pogg.  Ann.,  cxxxviii.  531. 

Orthorhombic :  i-i  A  /=i:^^  50',  i-i  a  1-2=110  26',  \-i  A  1-1=163"  47',  t  I  a  i  *  = 
98'  ^Y .  Cleavage  not  observed.  Hardness  nearly  equal  to  quartz.'  G.  =3*454.  Lustre 
adamantine- vitreous.  Color  brown  to  re<ldish-brown.  Streak  g^reeniah-gray.  Translucent. 
Fracture  conchoidal.    Analysis,  G.  vom  Rath  (1.  c.) : 

§i  *1  fe  Mg  Ca 

49-8  5-05  2o-6  17-7  015=98-30 

Only  half  a  gram  was  available  for  analysis,  and  the  state  of  oxydation  of  the  iron  was 
not  determined.  B.  B.  difficultly  fusible  without  intumescence  to  a  black  glass.  Not  de- 
compoatul  by  muriatic  acid.  Found  at  Lake  Laach.  Amblystegite  is  closely  related  to 
hj'persth(;nite  in  form  and  chemical  composition.  V.  v.  Lang  has  recently  discovered  crys- 
tals of  hypersthenite  in  the  meteorite  of  Breitenbach  which  give  the  same  planes  as^  ambly- 
fctegite.  and  vom  Rath  now  annoimces  (Jahrb.  Min.,  1871,  642)  the  identity  of  his  supposed 
new  species  with  hypersthenite. 

799  B.  Ambuostne.     C.  U.  Shepard,  Rural  Carolinian,  i.  p.  811. 

In  rounded  masses.  Color  yellowish  to  clove-brown.  Fracture  conchoidal.  Lustre, 
resinous.  Becomes  electric  on  friction.  Melts  at  about  460  F.  to  a  clear  yellowish  liquid; 
softens  at  a  lower  temperature.  Gives  off  *'  succinic  acid  "  before  melting ;  on  fusion  gives  an 
agreeable  balsam  odor,  unlike  that  from  the  resins  of  ordinary  pines,  and  a  dark  brown  non- 
volatile  fluid  remains  as  long  as  the  melting  heat  is  kept  up.  Combustible,  leaves  no  ash. 
Soluble  for  the  most  part  in  oil  of  turpentine,  alcohol,  ether,  and  chloroform,  as  also  in  pot- 
ash. Found  in  the  phosphatic  beds  near  Charleston,  S.  C,  having  originated  in  the  eocene 
formation. 

Andre wsite.     N.  8.  Maskdyne,  Chem.  News,  xxiv.  99. 

In  globular  disks  with  radiated  structure  resembling  wavellite.  G.  =8*475.  Color  bluish- 
green.  Composition,  a  hydrous  phosphate  of  iron  and  copper.  An  average  of  four  deter- 
minations gave  10*82  per  cent,  of  copper;  and  according  to  Maskelvne  the  analyses  (not 
given  in  the  article  quoted)  **  justify  the  formula  3  (Fe  P,  Pe  ll')  4-  Cu"  P,  in  which,  how- 
ever, a  portion  of  the  ferric  phosphate  is  replaced  by  ferrous  phosphate,  as  in  vivianito  ia 
fre<|uently  the  case  ^lith  the  two  phosphates." 

Occurs  in  Cornwall  on  a  quartzose  veinstone  associated  with  limonite  and  gothite,  and 
interpenetrated  with  a  mineral  resembling,  if  not  identical  with,  dufrenite.  Requires  frurther 
description. 

71  A.  Arsenical  cobalt.  Under  the  title  Einfach-arsenik-cobalt,  Kenngott  calls  attention 
to  a  mineral  which  appears  to  be  hexagonally  crystallized  arsenid  of  cobalt,  occurring  with 
barite  and  quartz  at  Bieber  (Jahrb.  Min.,  1869,  754). 

*  This  appendix  contains  descriptions  of  minerals  annonnocd  as  new  eince  the  pnblicatioii  of  this  work  In  1866w 
A  few  notes  arc  added  at  the  end,  on  previously  dcRcribed  specie*.  It  has  been  prepared  by  Prof.  Q.  J.  Bnuh.  The 
black-faced  figures  indicate  the  number  of  the  apeoies,  ai  arrangvd  in  the  daaaiftcation  adc^ttad  in  tbe  Minenlogy.'— 
New  Uavem,  March  1, 1873. 


<   '  APPEKOIX. 

aaS  A.  Asrii>oi,iTK.— Aapidolith,  F.  e.  ^oftna,  Bcr.  Ak.  HQnoEinTl^ , 

Orthorhombic ;  in  priBias  givlDg  apprtauiiatJYely  120  and  CO'.  The  Hinalltr  side*  ■how 
Tpi  utcriii^  aiijj'les  Sruia  twiiuiiiiB.  oi  an  a^jgiegatiuii  of  Bevenl  ajatjtla,  giving;  the  ba&e  aa 
oval  Bhid'd-liki;  ap]>enrauce.  Optically  biaidid,  with  the  diverijeiice  angle  ll'  Su  for  thf 
red  iiij'H.  BiBecthx  normal  tn  cleavDge  iilane.  H.=l  — 9.  G.  =  2"73.  Lustre  ptarly,  Bab- 
metnllic.  Color  oUve-green.  in  thin  leaves  lowuiah-yellow.  FoUateil,  loaves  flexible,  but 
not  eloEtiD.    An  aimJyuB  afforded  vou  Kotx^ll : 

Si  Si  Mg  fo  So  ft  It 

40-44  lOSO  S6-30  000  477  353  I-33=100-B6 

The  oxyyen  ratio  of  ft,  H.  and  Si  ia  1416  :  4-91  :  34-66,  or  8  :  1  :  fl.      The  compositioc 

ttppronohee  that  of  n  soda  plilognpibe. 

B.  B.  exfoliates  like  vermicnlite,  eivin^  waier  in  the  closed  tube.  In  the  forceps  diffi- 
culaj  tumble  to  a  dirty  gray-wiiite  glaaa.  Entirely  deconipoB«d  by  mnrialdo  acid,  leaving  tix 
Bilica  ^  pearlj  Bcales. 

Foond  in  Zillortbol,  in  Tyrol,  oaaociated  nith  cbloiit«. 

23B.  Amerrntv—knaiDepveD  to  a  variety  of  Bteiiate  radiated  pyroxene,  from  Xordmadt, 
in  Sweden,  by  L.  J.  Igelatrom  (B.  and  H.  Ztg.  xxix.  8.  18T0).  It  is  ash-grHj-  bo  white  in 
color,  boa  a  allhy  lostre,  in  opaque.  becomeR  brou£e  color  on  exposure.  Anulysis  gave  Si 
48-48,  Pe  33-34,  Mn  4-12.  Ca  17-00.  Mg  41H,  ignition  a«3=»«-85.  The  oij-gen  mtio  of 
K  to  Si  is  1:2.  It  is  a  pyroxene  OBar  bedeubetgite,  but  oootoiiung  a  portion  of  the  iraa 
leplaued  by  in&ogacese. 

41S  B.  AqoACKEi'TiTE.—C  U.  SAfjxirii.  Am.  J.  Bci.  TI.  xlvii  358, 

Maseivc,    ocenrring  iii    irregular  jHilyhedral  frngmtiita,   with    flat    or    concave  surfnot*. 
H.=3'B.    0.=3-l)r-i-~2-m.    Lustre  dtilL  Color  yell owitli-brown.   Streak  onuige-yellow.   Brit- 
tie.     Adbarea  to  the  tonics.     FoUh  to  pieceu  iu  water,  witti  a  arackling  noise. 
Analyww— 1.  C.  U,  Shopurd;  3.  J.  H.  Baton  \1.  c) : 

Si  Si  Mg  '^fl  H 


in  Beri'enline,  at  Westthtiiter,  Pa.      It  ia 

733  A.  Babtnahitb.  iriiot.  Mm.  i.  200  (1S4I1.  Basiskfloorcerinm.  Ilininiier,  (Ef.  At 
Stockh.,  Iftfff.  180.     Homartite.  A.  E.  A'^nlcii^i-uM.  fEf,  Ak.  Stockh.,  1808.  ;J01». 

The  Bo-called  basic  Huorlrl  of  ceriuni.  from  BHfittiiiii.  exaiutiipii  by  HiEingcr,  btut  bcca 
recxomine^l  by  A.  E,  Nordt^nakiiild.  and  «hown  to  be  a  Huo-corbonate.  Ab  the  nnmc  tkinia 
lluorid,  or  liydroBuocerite,  conveys  an  incorrect  idea  of  the  composition  of  the  mineral. 
Nordeniikiuld  gives  it  the  new  name  hamiiHite,  overlooking  the  fact  that  Huot  bad  already 
named  the  mineral  bnitnUiiilp,  after  the  locality. 

Orthorhombic  F — Found  in  small  mosses  imbedded  between  nllanite  crj-stals.  ShoWH  dis- 
tinct  cleavage.     H.  =4.    6.=4-!Kl     Lustre  grenny.     Color  wax-yellow. 

Composition  Ce  F  +  2  (('e,  l.a)  C-l.a  4U-15,  Ce  387,  Ce  ail2,  C  30-30,  F  8-73=100. 
Analysis  by  Kordcuskiiild  (I.  c.) — 

0  T,a  te  fi  F-0 

ie-50  4577  28-49  1-01  (lj-33|=100 

Nonjenskiold.  having  shown  by  direct  determination  that  but  I'Ol  per  cent  wat«r  exists 
in  the  nimeral,  and  that  the  balance  of  loss  on  ignition  is  carbonic  acid,  finds,  uu  recalcu- 
latiiw  Hlsiugcr's  early  results  with  thle  correction,  a  close  correspondence  with  the  above, 
viz..  I,a,  Ce.  73-5tt.  I3,  H  10-11,  F— O,  5-70.  j^l  1  3j  =  9»-71.  The  dii-ect  determination  of 
Unorine  by  Uiainger  gaVe  DO.')  per  ct. 

In  the  closed  tube  gives  but  little  water,  blackens,  then  becomes  whitish-yellow  and 
opaque;  also  gives  a  weak  reaction  for  fluorine.  Infusible.  With  acids  effervosceu  slightly. 
Whb  KUljiliuric  acid  gives  olf  Uuohj-dric  acid,  even  after  ignition.  Found  only  at  the  BastnJJ 
Slinc,  lijdilarhjttau.  Hwedeu.  The  percentage  compoeltion  brings  this  mlnerul  near  kisch- 
timitc  ip.  TI);I).  It  also  resembles  kiachtiinite  in  some  of  its  physical  uhaiacters,  ai  d  further 
iuvi'sticutiou  may  prove  these  luineiala  to  be  idenlicaL 
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BnreiUte.  A  name  g-iven  by  Bombicci  to  a  mineral  from  Traversella  in  the  prc.vince  of 
Ivrca,  having  the  following  characters: — Occurs  in  nodular,  radiated,  and  fibrous  muftses. 
H.  =  2r).  G.  —  20.  Color  apple-green.  Streak  white.  Feel  soapy.  Analysis  gave  Si  30  00, 
Oa  3:3-70.  Mg  1000,  Fe  720,  M  lOO,  0  91.  fl  1-2,  with  a  small  amount  of  sulphuric  acid, 
and  probably  also  containing  phosphoric  acid  and  alkalies.  (Atti  della  Soc.  Ital.  di  Sc.  Nat. 
xi.,  in  Jahrb.  Min.,  1868,  750. 

66  A.  Beyrichite.     K.  Th.  Liebe,  Jahrb.  Min.,  1871,  840. 

Hexagonal?  Occurring  in  screw-shaped  groups,  radiated  in  structure,  the  constituent 
prisms  of  which  are  about  70  mm.  long  and  8  mm.  wide.  One  terminal  plane  makes  an  angle  ol 
81  ^  with  the  vertical  axis ;  a  second,  rarer,  inclines  to  the  first  at  an  angle  of  144\  the  angle  ol 
the  rhoralK)hedron  of  millerite.  Cleavage  rather  perfect  parallel  to  the  first  of  these  planes, 
and  no  other  cleavage  direction  observed,  so  that  the  rhombohedral  character  of  the  crystals 
is  not  certain. 

H=3— 3  5.  G.=4-7.  Lustre  metallic.  Color  lead-gray.  Composition 3  Ni  Sh-2  Ni  S^=S 
43-21,  Ni  56-79=100.     An  analysis  by  Liebe  gave  : 

•• 
S  Fe  Ni 

42-86  2-79  54-23=99-88 

B.  B.  in  the  closed  tube  decrepitates  and  gives  a  sublimate  of  sulphur,  on  charcoal  fuses 
to  a  brass-yellow  magnetic  globule.  Soluble  in  nitro-muriatic  acid,  yielding  an  emerald 
^een  solution . 

From  Lammrichs  Eaul  Mine  in  Westerwald,  where  it  is  associated  with  millerite. 

Jiismvfoferrite.  A.  Frenzd,  J.  pr.  Chem.,  II.,  iv.  355.  This  name  has  been  given  to 
a  so-called  hypochlorite  from  Schneeberg,  having  H.=l-2.  G.  =4-47,  and  containmg  Si  23-08 
Fe  533-33,  iii  43-2(J=09'67.  Frenzel  further  distinguishes  two  varieties  of  hypochlorite, 
aittimony-hypofJilonte  from  Briiunsdorf,  and  bvtmuth-hypocMonte  from  Schneeberg;  both  of 
these  are  stated  to  be  mixtures,  and  not  homogeneous  minerals. 

189.  Chrompicotiie.     T.  Petersen,  J.  pr.  Ch.,  cvi.  137. 

A  variety  of  chromite  occurring  in  rounded  octahedrons.  H=8.  G.  =4*115.  Lustre  vit- 
reous to  greasy.     Color  black.     Analysis  by  T.  Petersen  and  K.  Senfter  (1.  c.)  afforded : 

^r  XI  te  Mn  Co,  if^i  % 

5654  12-13  18-01  046  tr.  1408=101-22 

This  composition  does  not  differ  much  from  that  of  the  magnesian  alumina  chromite  from 
Baltimore,  analyzed  by  Abich  (Anal.  '3.  4,  p.  153),  and  that  from  Lake  Memphramagog, 
examiiitd  Vy  Hunt.  If  this  variety  is  to  have  a  new  name  it  should  have  reference  to  chro- 
mite rather  than  picotite,  a  magnesia  iron  alumina  spinel  with  only  7  per  cent,  of  chromio 
oxyd.     Its  hardness  is  the  chief  character  which  favors  its  being  classed  with  picotite. 

From  Dim  Mountain,  New  Zealand. 

554  O.  CoEKriiEOLACTrrE.     Cceruleolactin,  T.  Petersen,  Jahrb.  Min..  1871,  353. 

Crypto-crystalline  to  micro-crystalline.     Fracture   uneven  to   conchoidal.     H.=5.     G.= 
2-552— 2  503.     Color  milk-white  passing  into  light  copper- blue.     Streak  white.     Composi 
tion:   XP,  PVIO  n=P  30*74,  Al  39*37,  ll  2329.     Analysis  by  Petersen  (L  c.) : 

P  XI  ??e         Cu       2n       <5a         %        Si         F  ^ 

30-33      35  11      0*93      140      tr.       2*41       0  20      1*82      tr.       21*23=99-43 

Excluding  the  iron  (supposed  to  exist  as  limonite),  the  silica,  and  copper,  lime  and  magnesia 
with  suflBcient  phosphoric  acid  (=3-Ji7  F)  to  make  an  ortho-pho.sphate,  and  calcuhating  the 
remaining  constituents  (89-26  p.  c.)  up  to  1(X)  nvo  have  for  the  true  composition  of  the  min- 
eral, according  to  Petersen,  1^  37  04,  Xl  30*34,  H  23'62,  corresponding  very  closely  with  the 
above  formula.  B.  B.  decrepitates,  infusible,  on  charcoal  turns  reddish-gray.  With  cobalt 
solution  gives  a  deep  V>lue.  Moistened  with  sulphuric  acid  colors  the  flame  green.  With 
the  fluxes  gives  a  faint  reaction  for  copper.  Soluble  in  mineral  acids,  also  in  fixed  caustio 
alkalies. 
From  the  Rindsberg  Mine  near  Katzenellnbogen,  Nassau. 


34S.  OTAROCBAtcmt.     S.  HerBiam.  J.  pr.  Chem.,  cvt  (IS. 
Maadve.     H,=4-5,     G.^3'7!l.     Lustre  glistflning-  to  dulL     CrJor  nznre-blue 
erea  oud  compact.     Brittle.     AnaljfHU  lij  H.  HerniBim ; 

Si  P  (>n  B 

2G'S)0  ens  40-63  10-32. 

Ai.'oarduig  to  HEtmuui,   Uiia  ahowfl  the   oompoidtuni  to  be  eqnivaletit   to  1    «hnn  ct 
libelheuite.  and  D  atoms  oF  cbiyHocolla.     It  ia  BTJdcuttf  a  Bubntiinoe  of  like   cfaaioctor  vilk 
the  demidoffiti]  uf  NonlerLikiuld.      In  the  tube  ^res  off  water  and  V-ecomea  black.      Wttli  tti  i 
fluxes  reacts  for  copper.     Dcconipobed  b;  acids  without  ^aliiiizatiou.  fl 

Oocurs  Bt2<'isobne-Ta([ilsk.  M 

4fi2.  Diabantiehronnyn.  k  name  given  b^  Liebe  fJahrb.  Min.,  18T0,  1)  to  k  ohlorilA-Kki  - 
mineral  occuiriDg  in  tbe  diabase  of  Voigtland  and  Frankenwold,  and  whiob  ooatribntM  In 
the  green  color  of  tbe  rook.  It  is  found  in  seama  and  ttlefts,  ^metitnea  m  QfDyBdlil*«  aai 
liniug'  covitidR  in  tha  rock.  Id  some  occorrencefl  of  dialnne  it  fomic  the  chief  liioiliDg  oi 
cementing  material,  and  Is  apiuireuLljr  a  product  of  tbe  nltorntion  of  the  nugitic  conatilotqit 
ofthediabasD.  Compact.  breukB  with  a  mnchoidnl  fractnre,  soiuetimea  fibrous.  LoHirednll. 
(!oJor  gTeeaitJi-blitck,  in  thin  B|i!inteT«  cbiome-green.  H.  =2.  G.  =2'H1  —  2'83.  Compostiim, 
•naiyses  by  Liebo : 


gi 

XI     jNi     n 

A 

n 

m-ii 

11-10    20-04 

10  30=98-78 

2.  Landerfrsude 

3B'37 

121)0    aV(i3 

21-0! 

112T  =  B»-38 

3.  HoUethal 

20 -ST. 

^■()7    30 -UO 

17  02 

IS-SI^BHSB 

4.  TrilltK^b 

«I25 

10-03     3-47    23 -sa 

1»'73 

ll-37  =  B«-»? 

B.  Griifenwttrt  (fihrons) 

ai-50 

la-os  —  31 -ei 

22-44 

11  T8=  99-47 

Oxyjren  ratio  for  fi.  H,  Si,  It  in  the  Inet  anulyiiiH  jb  13-8  :  5-e  :  10-4  :  10-5.  In  the  do»M 
tube  jisldB  wnter.  B.  B.  turns  brown  and  fnoos  rondily  to  a  pnyiBh-black  ?ln*a.  giro  nitli 
Kslt  nf  phosphorus  renctjons  for  iron  and  nilioa  Solnble  in  cold  murintic  acid  with  drpM 
lion  of  pure  white  silica,  with  nitric  acid  gives  off  red  nitrous  fumes  leavinifii  laddioh-tiron 
residuG  of  silica. 

113  A.  DlAi-aoitiTR.      r.  f.  ZepharoruiA,  Sitib.  Alt.  Wien.  Utii  130. 

In  uudetiYoriiij;  to  UBcertdin  the  cause  of  the  difference  of  the  viewe  of  cryfltaliograiihrr! 
in  regard  to  thu  crj-HtJilliistion  of  freicnlL-lwuitc.  Zepharovioh  hnn  diBCnvcred  thai  ilie  s|"-r. 
luciiK  rpferred  to  this  K|)OcieB  belong  to  two  distinct  cryetolline  syst^ron.  althongh  chemi- 
cally they  are  tdenticut.  He  retains  the  name  of  freieslelienite  for  the  tnonocUnic  form. 
and  names  tbe  new  urthorhombic  mineral  lii/ipAirrite.  The  following  planea  were  oliBtn-vd: 
i-i.i-i.i-S,  I.  ,2;  i"-i,',  i-S,  t-5.  il'l,  t-i.  l-i.  A-t,  l-I.  i-i,  5-i.  2-i.  ',-i.  '■,-\.  \,  i.  l-»  ',-i. 
1-4.  Cleavage  not  observed.  Fracture  uneven  (o  sub-conchoidnl.  H.  =2-.'i--3.  G.  =5-S"J. 
(Frefeslebeuite  O.  =6-35).  Lustre  nietnllic.  Color  steel-gray.  Brittle.  An  analyniB  of  tbe 
mineral  from  Pizibram  gave  Helmhackei  (B.  and  H.  Jahcb.  ziii,  3T9j : 

S  Sb  Pb  Ag  Fe  Co 

20-18        20-43        2807        2344        0-67        0-73^100-12 

corresponding  closely  with  the  earlier  analysis  by  Payr  (this  Min.  Anal.  4.  p.  I>3).  These  ana- 
lyses Zephacovich  refers  to  diaphorite,  as  no  freicslclicuite  occurs  at  Przibram.  The  pyn>- 
gnofltic  characters  of  both  speciesore  the  some.  Dinjihorili!  occurs  at  Pnibram  and  TltilunBdorf 
e^olusively.  while  at  Freiberg  it  is  found  with  freieslebenite.  Tbe  name  diaphorite  o'U 
formerly  used  for  an  altered  rhodonite  related  to  allagite. 

e03  A.  DcRAN-r.iTE.     0.  J.  linisth.  Am.  J.  Sci.,  II.  xhiii.  17!),  Sept.,  18(19. 

Honoclinic.  Form  of  crystal  like  that  of  keilhauite  |p,  38T|,  omitting  O  and  — 2i.  uul 
adding  4*.  Cleavage  pacallol  to  /,  distinct,  giving  llO'  10',  J.  M.  Bloke.  H.=5.  G,= 
;i-i).l-4.03.  Lustre  v-itieous.  Color  bright  orange-red.  Streak  cream-yellow.  AnaJjKiti.  0. 
J.  Brush  (1.  C.J : 

Ss  ftl  Pe  i 

SolO  20-08  4-78  1 

53-23-         2009  5-06  1 


Sa 

ti 

P— O 

11-00 

0-81 

(5-C7)  = 

11-86 

0-70 
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The  oxygen  ratio  of  ft,  fi  and  Xb  is  8*74  :  11  07  :  19  16,  or  nearly  1:3:5,  giving  the 
formula  {\  R*  -+-  }  ^)  3s.  in  which  a  portion  of  the  oxygen  is  replaced  by  llaorine. 

In  the  closed  tube  blackens  at  a  moderate  temperature,  but  regains  its  color  on  cooling 
at  a  higher  heat  fuses  easily  to  a  yellow  glass  and  gives  a  faint  white  volatile  sublimate^ 
etching  the  tube  slightly.  The  same  in  the  open  tube,  with  evolution  of  acid  fumes,  red- 
dening litmus  paper.  On  charcoal,  B.  B.  fuses  readily  and  gives  a  white  subUmate  with  l 
strong  ai-senical  odor  in  R.  F.  With  soda  and  charcoal  powder  in  a  matrass  yields  a  subli- 
mate of  metallic  arsenic.  With  the  fluxes  reacts  for  iron  and  manganese.  In  the  forcepa 
fuses  at  2,  giving  an  intense  soda  flame.  Decomposed  by  sulphuric  acid  with  evolution  of 
fluohydric  acid. 

Found  near  Durango  in  Mexico.  The  chemical  composition  of  this  mineral  places  it 
near  amblygonite.  an  analogous  fluo-phosphate,  although  the  form  of  duraugite  is  monoclinic 
while  amblygonite  ia  triclinic. 

35.  Dyscrasite.  7\  Petersen  OPogg.  Ann,,  cxxxvii.  377),  in  a  review  of  the  analyses  of 
dyscrftvsitc,  endeavors  to  show  that  there  are  two  native  compounds  of  antimony  and  silver, 
to  one  of  which  he  gives  the  name  atifnotrinrgentite  (Ag'  Sb'),  and  the  other,  stibioJiexaryen- 
tite  Ag"  Sb-.  The  former  has  a  density  of  0'(Ul-9-77,  and  the  latter  10027.  All  recorded 
analyses  that  do  not  give  one  of  these  formulas  he  considers  either  to  be  erroneous  or  to 
have  been  made  on  a  mixture  of  the  above  minerals. 

617  A.  EosiTE.  A.  Schraufj  Min.  Beobachtungen,  ii.  20,  in  Sitzb.  Ak.  Wien^  February, 
1871. 

Tetragonal,  in  minute  octahedrons  (i  mm.  diam.)  a  :  b  :  c=l'8758  :  1  :.  1.  (Basal  angle 
of  octahedron  12.5'  40' ).  Inclination  of  basal  plane  to  octahedral  117"  10'.  H.  =3—4  Color 
deep  aurora-red,  between  that  of  crocoite  and  realgar,  and  much  darker  than  red  wulfenite. 
Streak  brownish  orange-yellow.  Heated  in  the  closed  tube  darkens,  but  regains  its  color  on 
cooling.  Fused  with  bi-sulphate  of  potash  gives  a  mass  which  is  light  yellow  while  hot. 
becomes,  on  cooling,  first  reddinh-brown  and  finally  brovvnish  orange-yellow.  This  dissolved 
in  water  and  boiled  \vith  tin -foil  colors  the  solution  faint  greenish-blue.  Not  so  rapidly  acted 
upon  by  muriatic  acid  as  crocoite  or  wulfenite.  When  a  splinter  of  eositc  is  placed  on  a  glass 
plate,  ami  treat<jd  with  muriatic  acid,  with  subsequent  addition  of  alcohol,  and  then  gently 
evaponit^Hl,  it  affords  a  blue  to  bluish-green  coating,  with  a  green  precipitate  on  the  edges. 
From  th(jse  reactions,  and  a  series  of  comparative  tests  made  with  crocoite,  wulfenite,  and 
vanadinite,  Schrauf  concludes  that  eosit-e  is  vanadio-molybdate  of  lead.  Found  implanted  in 
very  minute  crystals  on  pyromorphite  and  ccrussite  at  Leadhills,  Scotland. 

122  A.  EriBOULANGERiTE.     M.  Wehsky,  ZS.  G.  Ges.,  1869,  p.  747. 
Ortborhombio  ?  occurring  in  striated  prismatic  needles  G.  =6*309.    Lustre  metallic.    Color 
dark  bluish  gray,  almost  black.     Structure  granular,  acicular.     Analyses,  1.2,  Websky  (1.  c): 


S 

Sb 

Pb 

Ni 

Fe 

Zn 

1.  Granular. 

21-89 

20-77 

56-11 

0-20 

0-60 

0-29=99-86 

2.  Needles. 

21-31 

20-23 

54-88 

•    0-30 

0-84 

1-32=98-88 

Websky  considers  the  mineral  as  probably  a  product  of  the  decomposition  of  Boulangerite, 
from  which  it  differs  in  containing  more  sulphur  and  correspondingly  less  antimony.  Found 
with  galena,  pyrite,  blende,  and  mispickel,  at  Altenberg  in  Silesia. 

132  A.  Epioenite.  T,  Petersen^  Pogg.  Ann.,  cxxxvi  502,  Arsenikkupferwismutherz, 
Epigenit,  Sundherytr. 

Orthorhonibic,  observed  planes,  /,  1-i,  l-l.  iAl-^^HO"  50^.  H.=3-5.  Lustre  feebly 
metallic.     Color  steel-gray.     Streak  black.     Fracture  granular. 

Composition  6R  S-fAs'  S\     Analysis,  Petersen  (L  c) : 

S  As  Fe  Cu  Bi  Ag  Zn 

1.  31-57  12-09  13-4S  40-82  212  tr.=99-53 

2.  32-34  12-78  14-20  40-68=10000 

Ko.  2  is  No.  1  after  deducting  the  2*12  Bi  which  was  present  as  intermingled  wittichenite, 
and  as  such  was  combined  with  1  -84  Cu  and  0-98  S.     In  the  closed  tube  gives  first  sulphur 
then  sulj)hid  of  arsenic.     B.B.  on  charcoal  gives  an  arsenic  reaction  and  a  magnetic  slag 
with  copper  globules.     Soluble  in  nitric  acid  with  sepaxation  of  Bolphur. 
Occurs  sparingly  at  Neugluck  Mine  in  Wittiohen. 
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SS9.  Silt^ahltt.    TffAtrBm.  (Bfr.  Ak.  Stookh..  ]8n8,  p.  SO.     Thia nnine hM bwn (cirwte 

K  ohloiite  like  luiDGral  rnim  TviiniD  Iii  WermlHnd.  SwcdeD,  Tba  coinposition  IgelstTiilii  fnni 
UjbeSi87-lO,  Sl2r!3,  PeSOOO,  Mntr,  MgU'ffiJ,  fi  7-83  =  100-0fl.  It  approaches  Kcnogoali 
eukamptito  (p.  SOTjand  givea  ths  Bame  foTinitla  plus  one  atom  of  water  K'  £i  +  SI  81-3  B. 

449.  EiiriiUtf.  X  name  given  by  F.  J.  Wiik  to  h  chloritic  mineral  occnrrioK  in  wwh 
clefts  of  hy|ierite  rock  in  the  pariFth  of  Earn,  Pinlnnd.  II  ie  apparpntly  amorptioaik  hS 
brenJu  under  the  hammer  into  (irismntic  fmgmeDls.  H.^3'5.  G.  =3'(I2.  Color  dad-civ* 
to  black.  B.  B.  fuHue  eosilj'  to  a  moguetio  globule.  Soluble  in  muriatic  D,cid.  An  aoill7> 
gavoSiSJflS.  X11315.  Pe  OSO.  fe  15-(16,  Jig  17-93.  I'a  IS*,  H  11  49  =  9il1M  Wiik  mj 
geste  that  thin  uumpositioii  is  near  deleaiite,  which  it  also  reseinbleB  io  its  mode  of  (huh- 
reiice.     (Jahrb.  Mic.  p.  ttST.) 


P.  Biiiulhfrger.  J.  pr.  Ohem..  II.  i.  330.  OTthorhoiDbic.  Pkn" 
t-i,  1,  m  I.  n.=-ij.  ij.=7'181.  Lustre  nietalUo.  Color  light  lead-grny  to  Uo-wliiw 
Rtceak  groyixh-blafk.     Componitiob  Fa  SH13  (Fe.  Co,   Cd)  {Am,  Sti}'=S  3-47,  Juatii, 

Fe  2«-0«.     Analysis  R.  Seiifler  (1,  o.) ; 

S  Ab  Bb  Fe  Co  Cu 

2-3(1  6U-IH)  3GIJ  ai-38  4(17  114  =  100-M 

In  the  eloaeil  tube  gives  n  aiiblimate  of  Brsanio  with  enlynsmiJl  amount  of  snlpbii!.  R  R 
ou  I'hHrro:!!  gives  areeuiir  (uma*  with  an  antimony  coating.  After  rouetingr  yields  iritb  sA 
a  mofniifCic  Kla^r  with  S|ianf;l(si  of  metullic  uopper.  With  the  lliixea  rcnctn  Cor  inm  and  cobaJt 
Deuom|>Mitii]  by  nitric  acid  IcuLTing  a  nwiituc  of  flutimooic  sold.  Found  in  the  muiesal 
Ouudoloanal  in  Andaluitia,  Spain.     Belouga  uosr  Luliugite,  p.  77. 

Oiiane  MiaernU.  C.  V.  Shepnnl.  Rural  CBniliniim.  I.  47r.  The  substanciea  desinibd 
oocui  ja  the  guono  of  Guooai-e  lilaud,  400  mil ra  north-east  of  the  Uhinoha  Isl^da 

Oftanajjite  occurs  in  irrognlaT  balls  and  veins  looking  like  red  rock-salt  but  liaving  a  A^ 
UocleuTaKe.  K.  =  \  —  2.  G.=23.  Solnble  in  4-5  pts.  of  wnternt  111)-.  TMbo  biUeiMJ 
cnline.  AnalysiH  gave  sulplmtiB  of  potash  117  75,  sulphate  of  aramonia  2T-S8,  oxalate  nf  «0h 
moniB3Tr.  =  U!l3a.  It  loses  amaioiiia  on  expostire  U)  the  air.  H'-atc-J  To  ri>,liie&  kav,9» 
reHidue  of  about  <('  pi.  ''■t.  of  Hulphnte  of  pototdi.  It  is  near  Taylorite  ip.  (il4(  in  compi-ialios. 
Gii'tiiifibit''  ia  stated  to  be  a  pseuilomorph  of  birrls'  eggs ;  the  specimens  arc  exteriadj 
white.  '■  and  aeein  to  retain  portiotn  of  the  original  shell,  but  tiiese  when  tested  seemed  to  b* 
a  mixture  of  phosph.ite  und  oxn1.tb>  of  lime."  IVithin  the  substance  ia  foliat«d  and  hu  > 
rhombic  elcai-ajie.  I'olor  cream  whitu;  luatre  pcnrly;  translucent  H.  =  l  — 3.  (!.  =  r"i*. 
Whi-n  heated  swells  up.  tnms  black.  iKirtially  fuwis.  gives  off  ammonia  fumes,  and  lesra 
a  white  rraiidue  of  sulphate  of  potash.  Composition  stated  to  be  sulphate  of  potash  40-iO. 
oxalate  of  ammonia  a!)'5T.  water  30-4(1  =  1 00 "i't — a  very  doubtful  compound.  Oxmiimife.  pA;* 
plvriinnite.  and  lii/i/i'MjjKiminitc  are  other  names  given  by  Shepard  for  supposed  new  speda 
consisting  of  oxalate  of  ammonia,  phosphate  of  aiumouia,  and  biphoephat«  of  ammonia. 

422  A.  Gt'MBELiTE.     F.  ron  Kilidl.  Ber.  At  Mimchen,  March  5th.  18T0. 
In  thin,  short  fibrous  Inyers  iu  clay  slate.     Color  light  greenish -white.      Translncent    Lut- 
tre  pearly.     Soft  and  flexible.     Analysis,  v.  Kobell  (L  c.) : 


a  Obcrfranken.     The  composition  appriMiches  thai  ol 

IlfUili.     A  name  given  by  A.  R.  Leeds  to  a  Hexible  mvcaceouB  mineral  of  »  brown  color 
jceuiring  in  Chester  Co.,   Pa,,   and  supposed  to  possess  distiDgaishuv  optical  propertiea 

iJour.  Praidi.  Inst.,  Ul.  liu.  70.) 
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IlamartUe.     See  Bast^iaesite. 

259  A.  HoRTONOLiTE.     O.  J.  Bnish,  Am.  J.  Sci.  II.,  xlviii.  17.,  July,  1869. 

Orthorhoinbic.  Ob8er\''ed  planes  0,  i-l,  *-5,  1-i,  1-i  1-2  and  1-4  (J.  M.  Blake.  1.  o.\  t-i  A  «-J 
=6*)  (normals)  1-4  A  M=77  -80%  i-l  A  1-2=69-70'.  i-i  A  l-i  40^  4o'.  Acute  bisectrix 
perpendicular  to  i-i,  optic  axes  in  a  plane  parallel  to  0,  angle  between  axes  83-86,  measured 
in  olive  oil  (J.  M.  Blake).  H.=6'0.  G.  =8'91.  Lustre  vitreous,  subresinous.  Color  yel- 
low to  yellowish-green,  in  large  masses  almost  black.  Composition  ]Gt'  3i.  Analysis,  W.  G. 
Mixter  (1.  c.) : 


§i 

fe 

Mn 

Mg 

Ca 

1^ 

Ign. 

f  33-59 

44-37 

4-35 

16-68 

tr. 

0-39 

0-26=99-64 

...  B.  B.  in  the  open  tube  and  on  charcoal  becomes  dull  and  magnetic.     F=4.     With  the 
fluxes  reacts  for  iron  and  manganese.     Gelatinizes  with  muriatic  acid. 

Found  in  abundance  at  the  O'Niel  Mine,  Orange  Co.,  N.  Y.,  associated  with  magnetite  and 
calcite.  The  mineral  is  a  member  of  the  chrysolite  group,  and  is  intermediate  between  hya- 
losiderite  and  fayalite. 

HifpocJilorite.     Sec  Bismutoferrite. 

224  A.  ILSEMANNITE.     K  Ilofer,  Jahrb.  Min.,  1871,  p.  566. 

Ciypto-crj'stalline.  Color  blue-black  to  black,  on  expopure  becoming  blue.  Foun^  imbed- 
ded in  barito.  It  is  soluble  in  water,  giving  a  deep-blue  solution,  and  leaving  a  coloflees  resi- 
due of  barite.  The  solution  contained  on  analysis  chiefly  a  molybdate  of  molybdic  oxyd, 
and  \ielded  on  evaporation  deep-blue  crystals,  which  were  considered  to  be  the  salt  Mo  -»- 
4  Alo,  which  is  also  supposed  to  be  the  composition  of  the  mineiol.  Ilsemannite  is  a  product 
of  the  decomi>oHition  of  metallic  molybdates,  and  occurs  associated  with  wulfenite  at  Blei- 
berg  in  Carinthia. 

431  A.  IvroTiTE.     T.  D.  lland,  Proc.  Acad.  Sci.  Philad.,  1868,^42. 

In  films  and  seams  in  massive  cryolite.  Granular,  approaching  micaceous.  II.  =2-2  5. 
G.  —  2-05.  Color  pale  yellowish-green  to  yellow  (Rand).  Also  in  gold  yeUow  to  pale  green 
radiated  elastic  plates  imbedded  in  cryolite  ( Hagemann).  Analyses :  1.  T.  D.  Band  (1.  c. ) ; 
2.  3.  G.  Hagemann,  Am.  J.  ScL,  II.  xlviL  133 : 

^i  XI  Pe  ^a  &  F  ^ 

1.  3649         2409  754  1603  —  075  8-42 


2.  YeUow    40  00  38  47  1027  105  tr.  8*06 

3.  Green     42  82  27  03  13  06         uiidet,         undet,  tr.  3-93 

• 

The  loss  in  No.  1,  exclusive  of  fluorine,  is  11-68  per  cent.,  while  the  average  of  Nos.  2  and 
3  gives  a  loss  of  almost  5  per  cent.  In  the  closed  tube  yields  acid  water,  and  B.  B.  accord- 
ing to  Rand  fuses  easily,  while  Hagemann  states  that  when  free  from  cryolite  it  does  not 
fuse.     With  the  fluxes  gives  iron  and  silica  reactions. 

Found  with  pachnolite  and  cryolite  in  the  Greenland  cryolite.  Hagemann*s  analysis  of 
the  green  mineral,  which  he  considers  the  purest  vjiriety,  gives  with  the  alkalies  of  No.  2  the 
oxygen  ratio  of  U,  3ft,  Si  and  ll  of  1  :  6  :  8  :  1.     Needs  further  investigation. 

620  A.  IsoGLASiTE.     Isoklas,  F.  Sandherger,  J.  pr.  Chem.,  II.  ii.  125. 

Monoclinic.  Occurring  planes  /,  *-i,  0.  Planes  dull;  cr^'stals  minute  (10  mm.  diam.). 
AsHocIated  with  pseudomorphic  crystals  3*7  c.  m.  long.  Habit  columnar.  Clinodiagonai 
ch'avage  perfect.  H.^l'o.  G.  =2'92.  Lustre  vitreous  to  pearly.  Colorless  to  snow-white. 
Composition :  Var.  1.  fresh  crystals ;  2.  altered  mineral,  by  Kottnitz,  1.  a  : 

P  Ca  Mg  ]?fa  Fe3^1  l^^-)  fl^"  Ins. 

1.  29-90        49-51  —  206  18*53         =1000 

2.  34  00  1-00      17.30         980  0-36  24  26  922         018=96  12 

(•)  at  100"  C,  (")  on  ignition. 

The  fresh  crystals  give  the  formula  Ca'  P  +  Ca  H  +  4^.  AnalogouB  in  compoBition  tc 
tagilite,  but  containing  more  water. 


8 
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In  the  closed  tube  both  varieties  give  off  neutral  water.  B.  B.  the  fresh  mineral  glowi 
and  fuses.     Sohible  in  muriatic  acid. 

Found  with  homstone  and  brown-spar  on  speciniens  from  Joachimsthal,  obtained  eighty 
years  ago,  and  now  in  the  Wiirzburg  Museum. 

188  A.  jAConsiTE.    A.  Damour,  C.  R.,  bdx.  168. 

Isometric,  in  distorted  octahedrons,  H.=6?  (scratches  glass).     G.=4'75.     Lustre  brilliant 
metallic.     Color  deep  black. ,  Streak  bladdsh-brown.     Magnetic. 
Composition :     ]Gt,  fi,  or  (Mn  Mg)  (Fe  Mn) 

Fe  Mn  lilg 

t  68-25  2435  6-41=99-01 

As  the  mineral  evolves  chlorine  feebly  when  acted  upon  by  muriatic  acid,  Damour  co^* 
viders  a  portion  of  the  manganese  to  exist  as  Mn,  giving  for  the  true  composition  of  thf 
mineral,  in  correspondence  to  the  spinel  formula,  Pe  68*25,  Mn  4*21,  Mn  20*57,  Mg  6*41=: 
99-44. 

B.  B.  infusible.  It  does  not  lose  weight  when  ignited.  With  the  fluxes  reacts  for  iron 
and  manganese.     Soluble  in  muriatic  acid,  with  a  ^ight  evolution  of  chlorine. 

From  Jacobsberg,  in  Nordmark,  Sweden,  where  it  occurs  associated  with  white  mica  and 
native  copper  in  a  crystalline  limestone 

127  A.  JuLiANiTE.    M.  WeUky,  ZS.  G.   Ges.,  1871,  p.  486. 

Isometric.  Cubic  with  octahedral  and  dodecahedral  planes.  Also  dodecahedral.  Flauei 
much  rounded. 

G.  =5*12.  Very  soft.  Lustre  metallic-adamantine.  Color  dark,  somewhat  reddish  lead- 
gray,  iron  block  on  exposure.     Brittle/    Fracture  splintery  to  subconchoidaL 

Analysis  by  Websky  (1.  c.) : 

S  As  Sb  F«  Ag  Cu 

26-50  16-78  1-42  079  054  52-30=98-83 

Giving  a  composition  approaching  tennantite  or  enaigite.    It  agrees  with  the  former  in  ciys- 
talline  form,  but  differs  in  density  from  both  these  species. 

B.  B.     Same  as  tennantite.     Found  in  the  Frederick-Julian  Mine  at  Rudelstadt,  in  Silesia. 

121  A.  Klaprotiioltte.  Klaprothit,  Petersen  and  Sandberger,  Jahrb.  Min.,  1868,  415. 
Klaprotholite,  G.  J.  Bnffth, 

This  name  is  given  to  the  Kupferwismutherz  analyzed  by  Schneider,  and  recorded  in  this 
Mineralogy  under  Wittichenite,  p.  99.  anal.  7.  Sandberger  gives  the  following  characters  :— 
Orthorhonibic,  habit  in  long  furrowed  prisma.  Planes  /,  *-i,  w-t;  /a/=107  .  Cleavage  i-i 
very  distinct.  In  twins,  composition-face  i.  Fracture  granular.  H.  =25.  G.  =4  "6  approx. 
(Petersen).  Lustre  metallic.  Color  steel-gray  inclining  to  vellow,  tarnishing  brass-yellow. 
Streak  black.  Composition,  3  iru  S  +  Hi-  S='=S  19-22,  Bi  55-54.  Cu  25-24=  100.  The  mean 
of  three  analyses  by  Peterson  gave,  on  mineral  from  the  Daniel  Mine,  S  18 '66,  Bi  53 -87,  On 
23*96,  Fe  1  70 =98  19.  Occurs  at  many  localities  in  the  Black  Forest,  and  distinguished 
from  wittichenite  by  its  distinct  cleavage,  and  in  its  larger  content  of  bismuth.  Klaproth- 
olite is  generally  associated  with  a  cobalt- tetrahedrite,  while  wittichenite  is  usually  foand 
with  smaltite.  The  name  klaprothite  was  given  to  lazulite  by  Beudant  in  1824,  we  therefore 
change  Petersen's  name  to  klaprotholite. 

483  A.  KocnELiTE.     M.   Websky,  ZS.  G.  Ges.,  xx.  250,  1868. 

Tetragonal  ?  In  columnar  incrustations  passing  into  rounded,  apparently  square  octahe- 
drons, occasionally  showing  prismatic  planes.  Color  brownish  isabella-yellow  to  honey- 
yellow.     Translucent     Lustre  dull  greasy.      H.  =3-3-5.      G.  =3-74.  taken  on  0-1373  grm. 

Composition.  An  imi)erfect  analysis  gave  Si  449,  ^1  141,  Cb  29'49,  Zr  12*81,  th  1-23, 
y  17-22,  Oa  210,  ^  043,  Vq  1248,  ft  652,  l»b?  N^a?    Loss  11-82=100. 

In  the  closed  tube  yields  water,  and  the  mineral  turns  reddish.  B.  B.  in  the  forceps  fuaei 
only  on  the  edges  to  a  black  glass,  coloring  the  flame  yellow.  With  salt  of  phosphorus  reacts 
for  iron,  but  in  II.  F.  fuses  to  a  clear  bead,  showing  only  a  faint  reaction  for  uranium.  \Mtii 
soda  on  charcoal  yields  a  yellowish-white  enamel,  but  no  metallic  globules,  although  giving 
a  lead  coating  on  the  coal.  Occurs  as  an  incrustation  upon  a  mixture  of  titanic  iron  and 
crystals  of  ferguaonite  in  a  coarse  granite  in  the  Kochelwiesen,  near  Schreiberhau  in  Sileaat 

The  comi)08ition  is  near  thiit  of  f ergusonite,  but  further  investigation  is  needcid.  The  den- 
Bily  is  remarkably  low  for  a  mineral  containing  so  large  a  percentage  of  metallic  acids. 
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618  A.  Kd(l(yf>han.  This  name  has  been  given  by  Sandberger  to  a  gymnitelike  looking 
imbstance  found  with  Sombrero  guano.  It  is  a  tri-basic  phosphate  of  lime  with  one  atom  of 
water,  mixed  with  about  8  per  cent,  of  carbonate  of  lime.  G.=2  70.  H.=5.  J.  pr. 
Cliem.,  n.  u.  129. 

644  A.  Laxmant^ite.     A.  E.  Nordenskiold^  PofTpr.  Ann.,  cxxxvii.  299,  1869. 

Monoclinic.  C.=G9  46'.  a:  *:  c=l  3854:  0*7400: 1.  Occurs  in  wedge-shaped  forma 
with  sharp  edges.  H.=3.  G.  =5'77.  Color  dark  olive-green  to  pistachio-green  and  green- 
ish-gray. Streak  pistachio-green.  Fracture,  crystalline  to  compact  and  earthy.  Composi- 
tion (ii  Cu  +  iH)'  P+3  (l»b,  6u)'  Cr=f»b  61-48,  Cu  1313,  Cr  16-57,  P  783,  fi  0-99=100. 
Analyses  1.  2.  Nordenskiold  (1.  c.) : 


Cr 

P 

Pb 

Cu 

Pe 

ti 

1. 

15-26 

8  05 

61-26 

12-43 

109 

1-31=99-40 

2. 

16-76 

8-57 

6106 

10-85 

1-28 

0-90=99-43 

Cr 

P 

in> 

On 

^e    V 

fl 

10-13 

9-94 

68-33 

7-36 

2-80 

116=99.73 

Hermann  has  reviewed  these  results  (J.  pr.  Chem.,  II.  i.  447),  and  called  attention  to  the  close 
correspondence  of  this  species  in  physi'jol  characters  with  vauquelinite,  and  also  to  the  fact 
that  the  analyses  wern  made  on  material  from  the  very  si)ecimen8  from  which  Berzelius  ob- 
tained the  vauquelinite.  By  assuming  that  what  Berzelius  weighed  as  chromic  acid  was 
realh-  phosphate  of  chromium,  the  results  of  the  analysis  are  made  to  approximate  very  closely 
to  those  of  Nordenskiold  ;  and  Hermann  believes  that  laxmannite  is  probably  identical  with 
vauquelinite.  But  Nordenskiold  shows  in  his  investigation  that  there  is  associated  with  lax- 
mannite a  chromate  free  from  phosphoric  acid  corresponding  to  the  vauquelinite  of  Berze- 
lius. 

Hermann  has  also  analyzed  a  phospho-chromate  from  Beresof,  to  which  he  gives  the 
name  pJwinpfwcJironiiU^  a  mineral  resembling  laxmaniate  in  physical  characters,  but  con- 
taining 

G.=5-80 

This  mineral  occurs  in  rounded  masses  of  half  a  pound  weight,  made  up  of  globular  par- 
ticles, which  exteriorly  are  covered  with  small  tabular  crystals  with  rounded  terminations. 
It  would  seem  possible  that  this  aggregate  might  be  a  mixture  rather  than  a  distinct  species ; 
and  this  may  perhaps  also  be  true  in  regard  to  laxmannite.  A  chromo-phosphate  of  lead  and 
copper  from  the  same  locality  was  described  by  John  (this  Min.,  p.  631)  as  early  as  1845, 
but  was  thought  to  be  an  impure  vauquelinite. 

554.  Lime-  WaveUite.     Kalkwavellit,  Komiann,  Z.  G.  Ges.,  xxi.  795  (1869). 

This  name  has  been  given  to  a  mineral  occurrnng  in  concentric  radiated  spherical  and 
hemispherical  aggregations,  sometimes  in  acicular  crystals,  as  binding  material  in  phos- 
phorite-breccia; also  found  botryoidal  and  reniform.  G.=2-45.  Lustre  feeble.  Color 
white.     Analysis,  Kosmann  (L  o.) : 

P         Xl        Fe         Ca       iSlg     ]S^a       fi:  ^        §i        C      CaFl 

2410    3026    0-29    1616    012    358    089    1790    8*59    2*78    0-37=100-04 

Considering  the  carbonic  acid  to  exist  aa  carbonate  of  lime,  and  assuming  i^e  silica  com- 
bined with  the  alkalies,  Kosmann  takes  the  remainder  of  the  constituents  ('a  12-62,  XI  30 -26, 
P2411,  and  II  17-90=84  88,  and  averages  them  up  to  100  pts.  as  follows,  ("a  1486,  Xl  35  65, 
P  28-39,  11  2r09=99'99,  from  which  composition  he  concludes  that  the  mineral  i^dkUme- 
'VoavtUitt'.  In  the  closed  tube  yields  water.  B.  B.  fuses  on  the  edges.  Decomposed  by  mu- 
riatic acid  with  separation  of  gelatinous  silica. 

Found  with  phosphorite  at  Dehm  and  Ahlbach.  Needs  further  examination  to  determine 
its  exact  chemical  composition. 

218  D.  LiTHiopiioRiTE  (Breit/uiupt).    A.  Fremd,  J.  pr.  Chem.,  II.  ii.  208  and  iv.  353. 

This  is  the  substance  already  noticed  by  v.  Kobell  (Ber.  Ak.  Miinchen,  Jan.  8,  1870,  p.  49) 
as  a  lithia  manganese  ore  in  an  examination  of  a  so-called  Asbolan  from  Saalf eld .  Occurs  in  fine 
scales,  also  compact,  botryoidal,  H,=3.  G.=3-65  (v.  Kobel!)  3*14—3.36  (Frenzel^.  Lustre 
dull  to  metallic.  Color  bluish -black.  Streak  blackish-gray.  Composition:  1.3.  C.  Winckler, 
J.  pr.  Chcm.,  U.  iv.  353. 


7e      SI        Ho     Cu      Co,5:i      fia     Li       R       O  fl      Zu 

1-48    10-M     6513    1-74        2*3        278    123    0T3    10-38     18-«4     =W11I 

2-43     15-63    4B«T    0-96    0-64  0-80    126    1-43     1-50      7-77     15-43     3-08=18Pl» 


a  11!.  4. 

Oives  water  iu  tbo  tnbo.  lufiwible.  colore  the  flame  carmine-red.  With  Uie  Bdxu  nad 
for  mangancBu ;  vfith  salt  of  {iliusphoriis  in  R.  F.  gnea  reoctioua  for  oopp«r  siul  (oWL 
Soluble  in  moriatio  miid  with  evolution  of  chlorine. 

FouikI  uHOdated  with  quarts  in  many  looolitiis  in  the  Schneeb^rg  mialne  diMricL  ilat 
occara  at  8a;n.  and  neur  Stegvu.  !iupp«5ie(l  to  be  a  product  oF  the  deconipautioii  of  tat 
lomelone.  The  large  |iisrcentag«  of  alutnina  and  ila  content  of  lithia  distitigniafa  it  leadi)} 
fioia  KGholitc  and  lompailite. 

698  A,   LSvi-JnirgSte.     C.  StUiwr.  Ber.  Ak.  MBnchen.  1870,  3B1. 

Thia  name  hm>  been  ai:^tlod  bj  Nollner  to  a  salt  from  LUiieburs  having  the  foltowiBp  mb- 
j«osilioo  ;  P  21)-8,  G  13-7.  lilg  aii-3,  tt  3a-3  =  ]()0.  It  also  coutaiua  0-7  FL  Nc4tiier  girwH 
forroula  for  thia  aubaWnee  (3  Mg,  Q)P  +  MgB  +  7S.     No  pbTHieal  characters  are  swud. 

1  A.  Maijmsitk.  O.  H.  F.  Vlrie/i,  Condib.  to  Minemlogj  of  Victoria,  18T0,  fpoiapbict 
32  ]ip.  8vo,  I. 

In  small  jiartideii  in  qnruti,  cleavage  apparently  cubioaL  H.  =  1'-)  — 2,  G_  =  9-2-9-7! 
(made  on  lesg  than  one  gnia  of  impure  miiienil).  Cnlot  pinkiBti -while,  bat  tanuahmf'* 
eipoBUio  to  copper-color  and  then  blaok.  Malleable.  An  aaenf  by  C.  Newberv  liboatd  tki 
ooniponition  to  be  Au  MS,  Bi  S^'S.  or  nearly  An'  Bt  B.  B.  tuseB  easily  ;  oq  i^taiooal  cot* 
the  conl  yellow  and  yieldii  a  )(tobale  of  giAd. 

From  Nuggwty  Beef,  Maldou. 

64  A.  Met  ACiNii  AHA  RITE.       G.  R.  Mx/re,  J.  pr.  Cbem.  II.  ii.  319  {1870;.      \in  J  So. 

ni.  jiL  ao. 

Amorphous,  also  found  in  KmaJl  spparently  iwonetric  ciyRtols.  perhnpa  pRtxulomocrJitr- 
H.=3.  G.  =7-70-7-748.  Lnstre  metallic.  Color  grayish-black.  Streak  black,  Frsftun 
Rob-oDnchoidaJ,  unovou.    Very  brittle.     Couiposition :  Bg  5.     Anolyaea  1.  3.,  O.  K.  Mnn 


Fe 

(junrti 

0:i3 

ti-:;6-inoor 

0« 

034  =  100-43 

Blowpipe  characters  like  cinnabar.  Occurs  at  the  Redington  Miue,  Lake  Co.,  Califomia. 
with  ciimnbnr,  ciuartz  and  marcaaite.  It  dilferH  From  cinmibar  in  its  amorphous  cbaisdtr. 
iu  color.  Htreak.  specific  gravity  and  lutitre,  while  in  these  respects  it  ia  identical  villi 
the  black  artificial  uiercnric  sulphide  of  the  laboratory. 

MiLARlTE.    A.  Keiingolt,  Jahrb.  Min.,  1870,  SI. 

Hexagonal.  Occurring  form  a  hexagonal  prism  with  a  plane  of  a  hezntfonol  pyismid  on 
each  angle,  and  a  narrow  termination  of  the  lateral  cdgen  \  observed  an^le  over  a  terminal 
edge  of  tbe  pjmmid  IW  4U'.'  (mean  of  results),  and  over  a  basal  edge  74°  40'  ;  the  lacwf 
givfs  for  the  former,  by  calculation.  144°  43'. 

H.=.^5— U.  Lustru  vitreous.  Colorless  to  greenish,  resembling  the  datholite  cirstils 
from  Bergen  Hill.  Brittle.  B.  E.  in  the  closed  tube  becomes  white  and  gives  off  wiltr. 
In  the  forceps  fuxes  with  intumesceiire  to  a  white  blebby  gloMi.  In  salt  of  phosphorus  sloirlr 
bat  completii^ly  soluble  ro  a  cotorlens  -glnss,  A  i>artial  qualitative  nnalysia  gave  evidtfoce  ef 
the  presence  of  an  alkali  (ind  bcsidcB  prolmbly  lime.  Keongott  considers  it  a  xeolitic  hydnnu 
siliL-atc  of  aUiiiiina.  lime,  niwl  soila.  but  ou  uncertain  evidence. 

Found  in  Val  Hilar  near  Rudras,  Switxerland. 

503.  M-i<tfl>nmtf.  Den  Cb-aenvr.  C.  IL  Ixxiii.  306. 1347.  L.  Moimmft.  Ann.  d  Mine*  Tl 
.\x.  1  I1K7I1.     >'. /'**'i»».C.  R.  l-xxiii.  1470.     F.  r»n  KobfU.,  Ber.  Ak..  Mi.nchen.  Feb.  3.  l^ 

This  suppowd  Uuo-phoaphate  from  Jlontebrns  in  France  has  recently  been  shown  by  Pisuil 
and  vnn  Kobell  to  ho  identical  with  amhlygonite.  Des  Cloiieaui  found  it  to  he  triciinic  wilb 
two  cleavages  giving  103  44',  and  iu  the  optical  examination  the  biseotrix  of  the  acnte  ai¥^ 
WHS  j>i».itive.  while  in  the  Hel>ron  omblygonite  it  is  negstive.  Analyses  by  Hoiaeoet  [U 
Pisiiui  1,3),  and  v.  KobeU  iflj  afforded : 
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F  1^  ?i\  ^n  Ca  j^a  Li  Si  Ign. 

1.  2fi-50        21-80        88-20        —  200        6*70        650        2-25        0  00 =104 -55.    M. 

2.  8  20        4f)15        3G-82        040        —  258        810        —  110=102a5.    P. 

3.  900        45-91        3o-50        —  050        530        670        O'OO        0-70-104-21.    K. 

f  Pisani's  and  v.  Kobell^s  results  give  essentially  the  composition  of  amblygonite  as  analyzed 
by  RammelslK'rg',  and  as  the  physical  and  pyrognostic  characters  are  also  those  of  amblygonitCj 
there  can  be  no  question  as  to  the  identity  of  the  Montebras  mineral  with  this  species. 

MoNzoNiTE.     F.  V.  KobeU^  Ber.  Ak.  Miinchen,  6  May,  1871. 

Compact.  H.  =6.  G.=3.  Color  light  grayish -green.  Translucent  on  thin  edges. 
Fracture  splintery  to  sub-conchoidal.  Resembles  green  homstone.  Analysis  by  v.  Kobell 
(L  c): 

Si  M  te  %  C-a  S^a  ft  ti 

5260       1710        900         210  0-65  660        IDO        l-50=100-45 

Giving  the  oxygen  of  ]ft,  ft,  and  Si  as  1  :  1  :  3*5. 

B.  B.  fuses  at  3  to  a  lustrous  grayish-green  glass.  Not  decomposed  by  acids  after  fusion. 
Not  attacked  by  muriatic  or  sulphuric  acids.     Soluble  in  concentrated  phosphoric  acid. 

Found  on  the  Monzoni  Mt.  in  the  valley  of  Fassa,  Tyrol.  A  microscopic  examination  of  a 
thin  plate  of  the  mineral  showed  it  to  be  homogeneous. 

Nmumite.     C.  W.  Bhm«trand,  (Ef.  Ak.  Stockh.,  1868,  p.  197. 

A  chalk- white  mineral,  from  Niisum,  Sweden.  It  occurs  mixed  with  the  phosphate  atta- 
oolite.  After  calculating  out  the  phosphoric  acid  as  Xl  P,  the  analysis  gave  Si  50*91,  ^1 
27-80,  Pe  1-36,  Mn  0-36,  Oa  13  82,  A  4  39  =  98  70.  The  oxygen  ratio  of  ft.  ft,  Si,  H  is  as  1  : 
3:7:1.     It  may  perhaps  be  classed  near  fahlunite. 

510.  Nadorite.  Fliijokjt  C.  R.,  Ixxi.  237,  406.  F.  Pisani,  C.  R,,  Ixxi  319;  Des  Clai- 
zeaux,  Ann.  d.  M.,  VI.  xx.  32.  1871. 

In  flattened  tabular  orthorhombic  crystals,  /  A  /=132''  51'.  Cleavage  macrodiagohal, 
very  ea-^y.  H.=3.  G.=7-02.  Lustre  resinous  to  adamantine.  Color  smoky-brown  to 
brownish-yellow.  Streak  yellow.  Translucent.  Analyses:  1.  Pisani  (1.  c);  2.  Flajolot 
(I.e.): 

8b  Pb  O  CI 

1.  31-24  51-89  814  900=100-27 

•2.  32-25  51-60  800  8-85  =  100-70 

Pisani  considers  the  mineral  to  correspond  to  the  formula  Sb  Pb  -+-  Pb  CI,  while  Flajolot 
looks  upon  it  as  a  compoimd  of  oxychlorid  of  antimony  with  oxyd  of  lead.  Pisani  suggests 
its  analogy  with  mendipite  2  Pb  -f  Pb  CI. 

In  the  closed  tube  decrepitates  and  gives  a  white  sublimate.  B.  B.  on  charcoal  yields  an 
antimony  coating  and  a  globule  of  metallic  lead.  Added  to  a  bead  of  salt  of  phosphorus 
saturated  with  copper  gives  the  blue  coloration  of  the  flame  due  to  chlorid  of  copper.  Sol- 
uble in  muriatic  acid  ;  also  in  nitric  acid  diluted  with  tartaric  acid. 

From  Djebel-Nador,  in  the  province  of  Constantine,  Algiers. 

214  A.  Namaqualite.     A.  H.  ClmrcJi^  Jour.  Chem.  Soc.,  11,,  viii.  1  (1870). 
In  silky  fibres  and  thin  layera     H.  =2  5.     G.  =2  49.      Lustre  silky.     Color  pale-blue. 
Transparent  to  translucent.    Analysis  by  Church  (1.  c.) : 

Xl  Ou  Mg  Oa  Si  fl 

1529  44-74  342  201  225  82-38=100-09 

Giving  the  oxygen  ratio  of  R,  ft  and  11  as  4  :  3  :  11,  or  4  R  it  4-  Xl  ft*  -h  4  fl:. 

In  the  closed  tube  gives  ofif  water  and  turns  black.     B.  B.  reacts  for  copper. 

From  Namaqualand,  S.  Africa.     It  is  analogous  in  composition  to  hydrotalcite  (p.  178). 

146  A.  Nantokite.  An  anhydrous  sub-chlorid  of  copper  from  Nantoko  in  Chile.  Occura 
in  a  copper  vein  with  atacamite  and  oxydized  ores  at  the  surface,  while  lower  down  in  the 
vein  this  anhydrous  chlorid  is  found  with  chalcopyrite  and  chalcocite.  The  mineral  is  white, 
resembles  cerussite  in  physical  characters.  It  oxydizes  on  exposure  to  the  atmosphere,  and 
is  converted  into  atacamite.  W.  Hermann  considers  all  atacamite  the  product  of  the  altera- 
tion of  nantokite  {BreitfMupt  in  B.  and  H.  Ztg.  xxvii.  8). 
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247  D.  NiGRESciTE.     F.  Hornstein,  ZS.  G.  Ges.,  1807,  343. 

Amorphous.  Fructure  uneven  and  splintery.  H-=2.  G.  =2*845.  Color,  when  fraih, 
apple-green ;  on  exiK)8ure  becomes  g^ray  to  black  ;  opaque  and  earthy,  and,  on  dirying,  as  ligb* 
as  wad.     Lones  10 '5  i>er  cent,  hygroscopic  water. 

Analysis : 

Si  XI  f^  Mn  %  Ca  ti 

3  52-29  514  15-71  0-23  1811  259  6-29=100-36 

Perhaiw  the  product  of  the  alteration  of  a  magneda-iron  augite  or  amphibole. 
Found  in  rounded  masses  in  basalt,  at  Dietesheim,  in  the  v^ey  of  the  Maine. 

OrUeyite.     D.   WaUUe,  Proc.  Asiatic  Society,  Bengal,  p.  279.     September,  1870. 
Massive.     H,  =55.     G.  =7*;U— 7*42.     Color  steel-gray,  on   fresh  fracture  with  pnipliah 
tint.     Lustre  metallic.     Streak  dark-gray.     Analysis,  D.  Waldie  (L  c.) : 

As  Sb  Cn  Fe  X  Insol. 

38-45  0-54  12-13  4212  619  012=99-55 

X,  oxydized  matters  soluble  in  dilute  muriatic  acid  =  Ou  1*21,  f'e  1  '97,  ^b  1*89,  Xb1-1S= 
0*19.     B.  B.  in  the  closed  tube  yields  no  arsenic.     Soluble  in  nitric  acid. 
From  Bunuah,  but  exact  locality  not  known.     Needs  further  investigation. 

Oiffxn'iiite. — This  name  has  been  given  by  Maskelyne  to  small  gold -yellow  octahediaof 
occurring  in  angitc  in  a  meteorite  from  Busti,  India.  It  is  supposed  to  be  an  oxysolphid  of 
titanium  and  calcium. 

Pho!*phorc?irimiite.     See  Laxmannite. 

374  IHnmbfflhphff/ie.  A  name  given  by  Bombioci  to  a  plnmbiferooB  allophane  from 
Monte  Veccbio  in  Sardinia.  Occurs  in  small  stalactitic  cylinders,  rough  and  opaque  on  the 
surface,  but  interiorly  glassy.  Color  gnrayish-ytllow  with  a  white  streak.  H.  =2*5.  G.  =  11>. 
AnalvKiH  gave  Si  2;i  8,  1?  2  (J,  Al  'S2'\K  Fe  O'o,  Ca  2-4.  U  ;i5  2,  Pb,  Mg  and  alkaUee  2-5=99-9 
(Atti*^  della  Sc.  Ital.  di  Sc.  Nut.  xi.,  in  Jahrb.  Min.  1808,  p.  750. 

40  O.  PoLYAiUJYUiTE.  F.  SdinWerger^  Jahrb.  Min.,  1809,  311.  T,  Petersen^  Fogg. 
Ann.,  cxxxvii.  'WO.    1809. 

Isometric.  Ol>8erv'ed  planes  1  0  t,  w-w.  Cleavage  cubic.  H.  =2'5.  G.  =6*974.  Lustre 
metillic.  Color  iron-black  to  dark  blackish-gray.  Streak  black  to  blackish-gray.  Malleable, 
tlattciiing  more  under  the  hammer  than  argentite. 

Composition:  12  Ag  S4-Sb:S3=Ag.  78-10,  Sb  7-37,  S  14-47=100*00. 

Analysis,  Petenjcn  (1.  c.) : 

S  Sb  Ag  Pb  Fe  Zn 

I     1478  0-98  70-70  tr.  0-36  0-27*=99-09 

*  Corrected. 

B.  B.  on  charcoal  fuses  easily  to  a  black  globule,  giving  off  antimony  fumes,  and  yielding 
a  brittle  globule  of  Kilver.  Soluble  with  ditliculty  in  nitric  acid  with  separation  of  sulphur. 
Fuming  acid  disnolvos  it  readily  with  separation  of  antimonate  of  silver. 

Occurs  at  Wolfach  in  Baden. 

The  mineral  is  between  argentite  and  pyrargrite  in  composition.  If  homogenous  it  would 
be  cbisKitied  chemically  near  ix)lybasite ;  but  its  isometric  form,  and  the  fact  that  in  another 
analysis  Petersen  found  78*85  Ag,  suggests  that  it  may  possibly  be  a  mixture. 

624.  PuciiERTTE.     A.  Fremel,  J.  pr.  Chem.,  11.  iv.  227,  301. 

Orthorhombic.  0b8er\-cd  i)ljme8  i,  0,  In,  in-u.  Cleavage  basal.  H.  =4.  G.=5-91. 
Lustre  vitreous  adamaniino.  Color  reddish-brown.  Streak  yellow.  Translucent  to  opaque. 
Composition :  Bi  V=lii  71-07  V  28-33=100.     Analyses,  1.  2.  Frenzel  (I.  c; : 


V 

Bi 

1. 

27-31 

73 -30 =100 -70 

o 

27-07 

7203=100  — 

In  the  closed  tube  decrepitates.  B.  B,  on  charcoal  fuses  and  gives  a  coating  of  bismuth- 
oxyd.  with  soda  yields  a  globule  of  metallic  bismuth.  With  salt  of  pho»phoru.s  a  chrome- 
crr(!<'u  l)cad  in  R.  F.  becoming  light  yellow  in  O.  F.  (vanadium).  Soluble  in  muriatic  acid 
witii  evolution  of  chlorine  to  a  deep-red  solution,  which  on  dilution  becomes  green  and 
deiu)sits  a  yi'llow  basic  chlorid. 

Named  i)ucherite  from  the  locality,  the  Pucher  Mine,  Schneelierg,  Saxony.  Found  asso- 
ciated with  bi^uiite  and  asbolite. 
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218  E.  Rabdioxtte.     F.  ton  KnheU^  Ber.  Ak.  Munchen,  January  8,  1870. 

Stalactitic,  in  colunmar  or  rod-like  forms.  Very  soft,  soiling  the  fingers.  G.=2*80.  Lus- 
tre <lall,  after  rubbing  is  greasy  to  submetallic.  Color  black.  Streak  dark-brown.  CoTn- 
position  : 

Fe  ?»n  XI  Cu  Mn  Co  A 

4500  1300  1-40  1400  7-61  510  13-50=99  01 

The  oxygen  ratio  of  ]ft  :  S  :  tt  is  1  :  3  :  2,  and  v.  Kobell  writes  the  formula  cCu,  Mn,  Co) 
(Fe.  Mn)  -f-  2  n. 

In  the  closed  tube  gives  neutral  water.  B.  B.  fuses  at  3  to  a  steel-gray,  magnetic-globule, 
and  colors  the  flame  green.  With  borax  gives  a  cobalt  blue  bead.  Soluble  in  muriatic  acid 
with  evolution  of  chlorine,  giving  an  emerald-green  colored  solution. 

From  Nb^chne  Tagilsk  in  Ural.  The  mineral  is  near  asbolite  (p.  181),  but  differs  from  it 
in  chemical  composition,  in  containing  a  large  percentage  of  iron,  and  in  being  easily 
fusible. 

163  A.  Ralstonite.     O.  J.  Bnmli,  Am.  J.  Sci.,  III.  ii.  30.  July,  1871. 

Isometric.  Habit  octahedral.  Observed  planes  1,  0  (this  Min.  fig.  7,  p.  21).  BL=4*5. 
G.  —  2  4  (on  2t")  milligrams).  Composition,  a  hydrous  fluorid  of  aluminum,  with  possibly  small 
quantities  of  cal(;ium  and  sodium. 

In  the  closed  tube  whitens,  yields  water  at  first,  then  a  copious  white  sublimate  which 
etches  the  tube.  The  water  reacts  acid.  B,  B.  on  charcoal  a  faint  white  sublimate.  In  the 
forceps  whitens,  colors  the  flame  yellow,  but  does  not  fuse.  With  cobalt  solution  gives  a 
deep  blue.  In  salt  of  phosphorus  dissolves  completely  to  a  colorless  bead  in  both  flames. 
Soluble  with  effervescence  in  a  carbonate  of  soda  bead.  Decomposed  by  sulphuric  acid 
with  evolution  of  fluohydric  acid. 

Occurs  with  crj'olite  and  thomsenolite  at  Arksut  Fiord,  Greenland. 

Ucdondite.  A  name  given  by  C.  U.  Shepard  to  a  hydrous  phosphate  of  alumina  and  iron 
from  llcidonda,  W.  I.  Found  in  nodular  aggregations.  Translucent  to  opaque.  Color  gray- 
ish to  yellowish  white.  H.— 3'5.  G.  =  190  — 207.  Specimen  analyzed  contained  8 '8  per 
C(mt.  .<;i,  40  192  P  and  2473  Xl  (Am.  J.  Sci.  II.  1.  96).  An  earlier  analvsis  gave  f  4:^20, 
l?e  14-40,  Al  Ki-OO,  11  2400,  Si  1-00,  Ca  0.57=100-37,  contained  also  traces  of  §,  Na,  CI, 
and  Mg.  B.  B.  infusible.  Heated  with  solution  of  cobalt  gives  a  deep  blue  color  (Am.  J. 
Sci.,  II.  xlvii.  428. 

422.  ReJtt&rm elite.  A  name  given  by  A.  H.  Church  (Jour.  Chem.  Soc ,  II.  viii.  166)  to  a 
massive  gravish-green  agalmatolite-like  mineral  from  Kestormel  Mine  in  Cornwall.  H.  =2. 
G.=^2-58.  Mean  results  of  analysis  gave  Si  45*66,  Xl  3510,  ^e  111,  Mg  085,  IL  230,  N'a 
4*Ji9,  II  11-68=101  09.  This  composition  is  near  that  given  by  Lehunt  and  Blythe  for  killi- 
nit«»  (anal.  29  and  30,  under  pinite.  p.  481).  Church  does  not  consider  the  mineral  worthy  to 
rank  as  a  distinct  siKJcies,  but  speaks  of  it  as  an  '*  immature  kaolinite." 

261  A,  RoEPPERTTE.  Iron,  manganese,  zinc,  chrysolite.  W.  T.  Boepper,  Am.  J.  ScL, 
II.  1.  35.     Roepporite,  G.  J.  Bruah. 

Orthorhombic,  ob8er\*cd  planes  ^5,  t-f,  l-i,  t-I,  1-C,  1-4,  0,  2-2.  t-2  A  *-5  (over  i-l)  130',  i-i 
A  *--2  — 115^  1-^«A  l-<  =  77  .  Cleavage  in  three  directions  rectangular,  0  and  i-l  eminent, 
i-'i  splintery.  H.  =r)'5— 6.  G.  =3-95— 4-08.  Lustre  on  cleavage  planes  vitreous  to  sub- 
adiunaiitine.  Color  dark-green  to  black,  mottled.  In  thin  splinters  translucent  and  pale- 
yellow  color.  Stns'ik  yellow  t«>  reddish -gray.  Slightly  magnetic.  Composition:  R '  Si.  It 
=  Fo.  Mn,  2n  and  Mg.     Analyses  1.  2.  3.,  W.  T.  Rocpper  (1.  c.) : 

Si             l^^e            Mn            Zn  Mg  Insol.* 

1.  Crvst.        80-76        33  78        16  25  1096  760         =99-35 

2.  CrVst.  I    30-23        35  52        1691  10  68  5-63  104=100.01 

3.  Mass.  I    30-54        3478        1774          948  609  2  02=100*65 

♦  spinel. 

B.  B.  fuses  with  difficulty  on  the  thin  edges  to  a  black  slag.  With  the  fluxes  reacts  for 
iron,  manganese,  and  silica ;  on  charcoal  with  soda  gives  a  zinc  coating.  Gelatinizes  with 
acids  readily  and  completely,  leaving  sometimes  a  bright-green  residue  of  spinel 

Occurs  at  Stirling  Hill,  Sussex  Co.,  N.  J.,  with  willemite,  franklinite,  jeffecsozuto,  Mid 
Bpinel ;  also  found  at  Franklin  Furnace  with  gahulte.  ^ 
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393  A.  lieimts.  A  name  given  by  K  v.  Fritzsch  to  a  zeolitic  mineral  from  Santoria 
According  to  Hessenberg  (his  Min.  Notizen.  No.  9.  p.  22)  it  is  orthorhombic  with  the  axia 
relation  for  the  brachydiagonal,  macrodiagonal,  and  vertical  axis.  0  42^31  :  1  :  0-2S<j(J.  Ob 
served  planes /,  2-7,  1-1,  2-2.  Cleavage  brachydiagonal.  Lustre  vitreous.  Colorless  to  white 
Fusible  with  intumescence  to  a  blebby  enamel.  Gelatinizes  with  acids  more  readily  afte 
fusion  than  before.  The  solution  contains  lime  and  alkalies.  Hessenberg  considers  it  prob 
able  that  reissite  is  identical  with  Breithaupt^s  species  monopliane,  and  distinct  froD 
epistilbite. 

125.  Ri/mite.  A  name  given  by  Brauns  to  a  bismuth-tetrahedrite  from  Cremeni.  En 
fischthal  in  Wallis  Canton,  Switzerland.  It  has  a  conchoidal  fracture,  an  iron-black  coloi 
black  streak,  and  greasy -metallic  lustre.  An  analvsis  gave  S  29  10,  As  11 '44,  Sb2i9.  B 
13  07,  Cu;J7o2,  Ag004,  Fe  G-51,  Co  1-20= 101  07.  Found  associatad  with  chaloopj-ritc 
It  is  worked  as  an  ore  of  bismuth.  The  composition  places  it  near  annivite,  p.  103.  (T 
Petersen  in  Jahrb.  Min.,  1870,  590). 

The  name  Itio)iite  was  used  formerly  for  a  supposed  selenid  of  zinc,  described  by  Del  Ric 
and  Riolite  for  a  supposed  selenid  of  silver  as  well  as  the  preceding,  but  both  names  ha? 
been  dropped  from  the  science,  the  material  on  which  they  were  founded  being  only ; 
mixture. 

807  A.  RosTHOKNiTE.     H.  nrtfer,  Jahrb.  Min.,  1871,  p.  561. 

In  lenticular  masses  in  coal.  G.  =1'076.  Lustre  greasy.  Color  brown,  with  gamet-rei 
reflections :  in  thin  splinters  wine-yellow.  Composition  :  t^^i  H^o  O.  Analysis  by  Mitteteg 
ger  (I.e.): 

C  H  O 

t    84-43  1101  4-57=10000 

At  OO'^C.  commences  to  melt  to  a  viscous  brownish-red  mass,  which  at  160'  gives  off  bul 
bles  and  at  205"  white  fumes,  heated  to  225^  the  evolution  of  gas  ceases,  leaving  a  thin  dar 
purplish -re<l  tluid.  Insoluble  in  dilute  nitric  acid  as  also  in  i)otash  or  alcohol.  Slightly  aoln 
ble  in  warm  ether  and  entirely  so  in  warm  oil  of  turpentine.  Comphitely  soluble  in  benzol 
at  ordinary'  temperatures.  From  Sonnberge,  Carinthia.  Resembles  jaulingite  in  physia 
characters,  while  it  is  near  euosmite  in  chemical  composition. 

499.  Sakcopside.     Sarkopaid,  M.   Wchxhy^  ZS.  G.  Ges.,  xx.  245.  1868. 

Monoclinic  V  occurrinjT  in  irrepfular  ellipsoids,  sometimes  in  distorted  six-sided  plates. 

H.  =4.  G.  =o(»92  — 8*7.'iO.  Lustre  glistening  to  silky  and  gieasy.  Color,  on  fri'sh  surfaa 
flesh-red  to  lavender-bluo.  Tnmslucent  in  thin  splinters.  Streak  straw -yellow,  some  graii 
give  a  green  color.     Composition  :  4ii'  1^-I-(R  Fl-i-ffc  I'l)  Websky  : 

s. 

In  the  closed  tube  gives  water  which  reacts  for  fluorine,  turns  dark -brown  and  assumes 
sub-metallic  lustre.  Fuses  very  easily,  may  be  melted  to  a  bead  on  i»latinuu  wire,  and  this  inr 
parts  a  blue-green  color  to  the  outer  flame.  With  the  fluxes  reacts  for  iron  and  manganciM 
and  fused  with  bi-sulphate  of  potash  in  a  closed  tube  reacts  for  fluorine,  coloring  brazil-woo 
pai)er  and  etching  the  tube.     Soluble  in  dilute  muriatic  and  sulphuric  acids. 

Occurs  with  vivianite  and  hureaulite  in  a  granite  vein  on  a  ridge  between*  Michelsdorf  an 
the  valley  of  the  Milhlbach  in  Silesia.  This  mineral  corresjwnds  so  closely  to  triplitc  (p.  54ii 
in  chemical  composition  and  pyrognostic  characters,  as  also  in  density  and  hardness,  as  t 
make  it  exceedingly  probable  that  it  may  be  a  variety  of  that  species. 

163  B.  Sellatte.     Strlrcr,  Atti  della  R.  Accad.  di  Torino,  iv.  1868,  35. 

Tetragonal,  /on  1  — 12:5  80',  i-i  on  /-3  161'  34'.  Cleavage  parallel  to  /  and  I'-rperfed 
H.  =5.  G.  =2  972.  Lustre  vitreous.  Fracture  conchoidal.  Colorless.  Trans|)arent.  Com 
position  :  MgFl  ?  In  small  fragments  melts  in  the  flame  of  a  candle  with  int.umc2?cenc€ 
In.soluble  in  water,  also  in  acids,  except  concentrated  sulphuric  acid,  with  this  it  evc»lve 
flnohydric  acid.  The  sulphuric  solution  gave  30  64  pr.  ct.  of  magnesia,  which  with  the  othe 
ch(Mnical  and  physical  pro])erties  of  the  mineral  leads  Striiver  to  consider  the  mineral  a  fluorii 
of  magnesium  analogous  to  fluorite  in  composition. 
•    Found  with  anhydrite  at  Geibroula  in  Piedmont. 

659  A.  SiMONYiTE.     G.  Tsehemryik,  Ber.  Ak.  Wien,  November  Heft,  1869. 
Monoclinic.    Ratio  of  orthodiagonal,  clinodiagonal,  and  vertical  axis  1  :  0*7453  *  0-5041 ;  in 


T^ 

Ve 

^e 

Sin 

Ca 

ti 

Fl 

34-73 

883 

30-53 

20-57 

3-40 

(1-64) 

undet. 
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dination  of  axi8=C  =  10r  20'.  Observed  planes  /,  0,  i-2,  1,  1-t.    /a/=105"  15',  0^\^i=\^* 

!»  2H',  Oa1  =  142T)', /a  t-2  =  160  ;U'.     Crj-stals minute.     Alsoma«sive.     H.=2o.   G.=2-244. 

^"  Color  of  the  massive  mineral  bluish-gfreen  to  reddish -yellow.     The  crv'stals  sometimes  color- 

"-^    less  and  transparent.     Taste  faint,  saline,  and  bitter.     Unaltered  on  exposure  to  the  air. 

i      An.'dysis  :  G.  T8chermak  (I.  c. )  : 

"Ti  g  %  ]S"a  fl: 

i  4717  1205  18-86  21  •82=100-50 

This  yields  the  oxygen  ratio  for  It  :  S  :  it,  1  :  3  :  2  or  It  §-h  2lt,  the  same  as  the  formula 

w^  given  for  Blcedite  (p.  04.*J),  which  mineral  it  also  resembles  in  crystalline  form.     Tschermak 

K,!  remarks  that  simonyite  differs  from  bloedite  in  not  efflorescing  on  exposure  to  air,  and  losing 

?:•   only  a  portion  of  its  water  (4  90  pr.  ct.)  on  being  heated  for  two  hours  in  a  water-bath. 

C    Occurs  at  Hallstadt. 

-g        A  mineral  of  the  same  composition  and  form,  likewise  unalterable  in  air,  found  at  Stass- 
furth.  has  been  referred  by  Groth  and  Hintze  to  bloDdite,  the.se  authors  assuming  that  the 
1^    ettlorcBcence  of  bhjcdite,  noticed  by  earlier  observers,  was  due  to  mixture  with  some  efflo- 
j(    rescsnt  salt.     ZS.  G.  Ges.  1871,  870. 

SiWhtrUtrgcittlte^  Stihioliextir gentile^  see  Dyscrasite. 

595  A.  SrssEXiTE.     O.  J.  Brus?i,  Am.  J.  ScL,  n.  xlvi.  140,  240,  1868. 
jg        In  fibrous  seams  or  veins.     H.  =3.     G.  =3'42.     Lustre  silky  to  pearly.     Color  white  with 
^     a  tinge  of  pink  or  yellow.     Translucent. 
•         Composition:  (jJin,  Mg)'  B  +  H  or  (j  (Mn,  Mg)4-4  fi)'  B.     Analysis:  G.  J.  Brush  (L  c.)  : 

B  Mn  Mg  ft 

31-89  4010  1703  9-59=:98*61 

*.'  In  the  closed  tube  darkens  in  color  and  yields  neutral  water.  If  turmeric  paper  is  mois- 
*i  tened  >\nth  this  water,  and  then  with  dilute  muriatic  acid,  it  assumes  a  red  color  (boric  acid). 
."•  In  the  forceps  fuses  in  the  flame  of  a  candle  (F=:2),  and  B.  B.  in  O.  F.  yields  a  black  crys- 
^  tallinc  mass,  coloring  the  flame  intensely  yellowish-green.  With  the  fluxes  reacts  for  man- 
p     ganese.     Soluble  in  chlorhydric  acid. 

Found  on  Mine  Hill,  Franklin  Furnace,  Sussex  Co.,  N.  J.,  associated  with  franklinite, 
jdncite,  willemite.  and  other  manganese  and  zinc  minerals.  This  species  approaches  in  com- 
position the  mineral  szaibelyite. 

Talcostte.  G.  it.  F.  XJlrich^  Contributions  to  the  Mineralogy  of  Victoria,  Melbourne, 
1870  (pamphlet  of  32  pp.  8vo.). 

In  thin  seams  and  threads  with  scaly  structure,  the  scales  apparently  rhombic  plates.  H. 
=  1—2.  G. -2-4()— 2-5.  Lustre  pearly.  Color  silver-whit^,  faint  greenish,  or  yellowish. 
Scales  flexible  but  not  elastic.     Resembles  talc.     Analyses  1.  2  by  C.  Ncwbery  (1.  c. ) : 


Si 

^1 

<Br 

f^e 

Mg 

^a 

ti 

1. 

49  01 

45-10 

tr. 

tr. 

tr. 

.  tr. 

4 -98 =99  09 

2. 

49  07 

46-96 

tr. 

tr. 

tr. 

^  tr. 

3 -73 =99 -76 

The  oxygen  ratio  of  anal.  1  for  It,  ^1,  Si  is  1  :  5  :  6.     This  mineral  is  perhaps  related  to 
Bchvynite.  with  which  it  occurs,  and  also  to  westanite  (described  in  this  appendix). 
Ohs.     From  Mount  Ida  near  Heathcote,  Victoria. 

TtUurwiHmHtJmlber.     C.  Ramrndsherg^  ZS.  G.  Ges.,  xxi.  81. 

Granular.     G.  =7*803.     Lustre  metxillic.     Color  gray,  tarnished.     Cuts  with  a  knife,  but 
pufliciently  brittle  to  be  readily  pulverized.     Composition  :  analysis  by  Rammelsberg,  1.  c.  : 


s 

Te 

Bi 

Ag 

Cu 

3-33 

24-10 

48-50 

23-35 

tr.=99-27 

Rammelsberg  gives  the  relation  of  S  :  Ag  :  Bi  :  Te  as  1  :  208  :  224  :  18,  but  thinks  it 
may  be  more  correctly  expressed  by  1  :  2  :  2  :  2,  as  the  bismuth  obtained  was  not  free  from 
tellurium,  and  the  formula  of  this  new  tellurium  mineral  may  then  be  ^^Titten  Ag-  S  -f- 
Bi-  Te-  or  Ag-  S  +  2  Bi  Te  ?.  He  also  questidns  whether  the  mineral  may  not  be  a  mix- 
ture of  argentito  and  tellurid  of  bismuth,  or  of  native  silver  and  sulphotellurid  of  bismuth, 
but  finds  nothing  in  the  physical  propertj^  of  the  mineral  to  indicate  a  mixture. 

Obs.     From  Sierra  de  Tapalpa,  Mexico. 
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817  A.  Trinkerite.  Q.  TseJiermak,  J.  pr.  Chem.,  II.  a  258,  and  Jahrb.  G.  Beicl 
1870,  XX.  279. 

Compact  and  amor|)hoii8.  H.  =1'5— 3.  G.  =1-020.  Lustre  greasy.  CJolor  hyacinth- 
to  chestimt-browii.  Transparent  to  translucent.  Analysis,  1.  Hlasiwetz  (,1.  c.);  2.  >it 
>\'iedzki,  Jahrb.  Min.,  1871,  041 : 

C  H  S  O  Ash 

1.  Carpano        81  1  11-2  47  30  None=100 

2.  Gains  81  9  109  41  3  1  =990 


Fuses  at  1<J8^ — lf*0  C,  at  a  higher  temperature  gives  off  choking  fumes.  Insoluble 
water,  and  only  slightly  in  alcohol  and  ether.     Soluble  in  hot  l)enzole. 

Occurs  in  large  compact  masses  in  brown  coal  at  Cari»ano  near  Albona  in  Istria ;  also  foi 
at  Gams  near  Uietlau  in  Styria.     Resembles  iu  composition  the  tasmanite  of  Church  ip.  7-J 

673  B.  TRnoKUiTE.     A.  Wanhach,  Jahrb.  Min.,  1871,  870. 

Monoclinic,  in  tliin  tabular  crystals.     Cleavage  perfect,  parallel  to  the  broad  tabular  pla 
G.— 8  3.     Lustre  on  the  cleavage-plane  pearly.      Color  lemon-yellow.     CompoHitioii,  t^' 
+  20  H  (Wiuckler).     No  analysis  is  given.     Occurs  with  walpurgit«  and  other  unmiom  n 
erals  at  the  Weisser  Hirsch  Mine  in  Neusttidtel  near  Schneeberg,  Saxony. 

Uranotil.     ?:.  J^/nH\i/,  Jahrb.  Min.,  1870,  780. 

Orthorhombic,  in  acicular  crj-staLs.  Occurring  form  /,  t-f,  m-l  /  angle  of  prism  /  al: 
164^  (Zephart)\'ich).  In  radiated  or  stellated  groups.  Cleavage  probably  basic.  G.  ='<iMi 
Color  lemon-yellow.     Streak  lighter.     The  mean  of  three  analyses  gave  Boricky : 


Si 


^ 


%lFe 


fl 


13-78 


66-75 


0-51 


5  27 


0-45 


12-67=99-43 


Giving  a  composition  near  that  of  uranophane  (p.  805).  It  also  resembles  it  in  ciysta 
form,  the  angle  of  prism  J  of  uranophane  Wi  ,  giving  102'  for  the  prism  i-5. 

B.  B.  turns  black.     Soluble  in  warm  muriatic  acid  with  s<^i>aration  of  flocky  silica. 
Found  with  Huorite,  uranite,  and  quartz  at  Wolsendorf ,  Bavaria. 

622  B.    Vanadiolite.     Hermann,  J.  pr.  Chem.,  II.  i.  445. 

Form  not  detenu  ined.  Occurs  in  small  crystals,  partly  in  druses.  Color  dark-gr 
almo.st  black,  iu  Kmall  fragments  dark  emerald-gi-een.  Streak  grayish -green.  Lustre  v 
ous,  brilliant.     G.=39G.     Analysis  gave 


Si 

XI 

Fe 

Ca 

Mg 

V 

1501 

110 

1-40 

34  4:5 

2-61 

44-85=100.00 

which  Hermann  considers  as  representing  a  comi>ound  of  three  atoms  of  augite,  and  ot 
pubvanadate  of  lime.  He  gives  for  this  the  formula  :'ft  .^i  -hCa"  (VO'^  2VO^).  B.  B.  1 
to  a  black  Klag  with  caulitlower-like  intumescences.  With  salt  of  phosjihorus  gives  a  il 
green  bead,  and  a  silica  skeleton.  Decomposed  on  fusion  with  a  mixture  of  carl>t>uai 
soda  and  nitre.  From  Sliidiiuka  near  Lake  Baikal  nss^xriateil  xiith  lavrolHte. — A  sulist 
containing  as  this  does  over  70  per  cent,  of  a  vanadate,  with  the  l>alance  a  silicate  o< 
Bi)onding  to  augite  can  scarcely  be  looked  upon  as  a  homogeneous  simple  mineral.  It  is 
classed  with  the  vanadates. 

573  A.    WALrrRGiTE.     Walpurgin,  A.  Weuihach,  Jahrb.  Min.,  1871,  870. 

Monoclinic.  in  thin  scaly  crj'stals.     G.  =5;8.     Lustre  adamantine  to  greasy.     Color  p< 
granate  and  wax-yellow.     Composition  ft*  As +-511  in  which  tt=w  Hi-fi  \r  (Wiuckler?. 
amilysis  is  given.     Occurs  with  trogerite  and  other  uranium  ore«  at  the  Weisser  Hirsch  ' 

in  NeustMtcl  near  Schneeberg,  Saxony. 

323  A.  Westanitk.     C.  \V.  Blomstrand,  (Ef.  Ak.   Stockh.,  1868,  p.   197,  in  J.   pr. 
cv.  ;ui. 

In  radiated  ciystalline  massea,  sometimes  in  prismatic  crystals.     H.=3o.     Color  bi 
red.     An  analysis  gave : 


Si 
(42  03) 

42-Ul 


;^i 

5114 


115 


51-92 


Pe 
101 

1-56 


It 
417=100 -00 
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This  composition  is  near  worthite,  a  hydroufl  fibrolite,  but  it  differs  from  that  mineral  in 
inferior  hardness. 
B.  B.  swells  up ;  infusible  and  turns  white.     Not  acted  upon  by  acids. 
Associated  with  pyrophyllite  at  Westana,  Sweden. 

601  A.  WiNKWORxniTE.     n.  HoWj  PhiL  Mag.,  April,  1871. 

In  imbedded  nodules,  crystalline  on  fracture.  Glistening.  Colorless  to  white.  TranB» 
lucent.     H.=2— 3.     Composition:  analyses  1.  2.,  H.  How,  1.  c.  : 

^i  B  S  Oa  rt 

1.  3-31         (1013)        8610        31-66  18'80=100 

2.  4-98         (14-37)        31-51        3114  1800  =  100 

In  the  closed  tube  gives  water.  B.  B.,  decrepitates  and  fuses  readily  to  a  clear  bead, 
coloring  the  tlame  green ;  on  continued  blowing  froths,  becomes  opaque  and  no  longer  shows 
the  green  coloration. 

Found  in  gypsum  at  Winkworth,  Nova  Scotia.  How  considers  No.  1  to  be  represented  by 
11  ('a.  iSi,  9S,  3li  and  2011,  while  No.  2  is  the  same  with  substitution  of  8S  and  4il  He 
suggests  that  the  mineral  is  intermediate  between  selenite  and  howlite.  May  it  not  be  a 
mixture? 

92  A.    WoLFAcniTE.     F.  Sftndherger,  Jahrb.  Min.,  1869,  313. 

7\  Piteneii,  Pogg.  Ann.  cxxxvii  307.  Orthorhombic,  in  small  crj-stuls  coating  niccolite 
Observed  planeH /,  wi-T.  H.  =5-5.  G.  =6.372.  Lustre  metallic.  Color  ailver-white  to  tin- 
white.     Streak  black.     Analysis  by  Petersen  (L  c. ) : 


S 
14-43 


As 
38-46 


Sb 
13-17 


Pb 
1-33 


Ag 
013 


Fe 
3-71 


Ni 
29o3 


Co,  Cu,  Zn 


trace8=100.74 


The  lead  and  silver  were  l)elievcd  to  be  due  to  a  small  amount  of  intermingled  galena  and 
dyscrasite.  The  results  give  the  formula  Ni  S*  +  Ni  (As  Sb)'  exactly  the  same  as  given  for 
the  isometric  corynite  (p.  74).  showing  this  compound  to  be  dimorphous.  Corynite  has  a 
lower  density  (5*95 — 6-OJJ)  and  less  hardness  (4-5 — 5.).  The  pyrognostic  characters  are  the 
same  for  both  minerals  and  both  are  soluble  in  nitric  acid.     From  Wolfach  in  Baden. 

830  E.    WoUohfjongite,     B.  SiUhnan,  Am.  J.  Sci.,  II.  xlviii.  85. 

This  name  has  been  given  provisionally  to  a  hydro-carbon  from  New  South  Wales.  Occurs 
in  cubical  bUxjks.  without  lamination.  Fracture  broad  conchoidal.  Color  greenish  to  brown- 
ish-black. Lustre  resinous.  Translucent  in  thin  shavings,  showing  under  the  microscope 
an  amber-yellow  light. 

Alone  in  the  tube  does  not  melt  but  decrepitates  and  gives  off  oil  and  gas.  Ignites  readily 
and  yields,  when  heated  out  of  access  of  air.  82  5  volatile  matt<T,  coke  6  5,  and  when  Imrned 
110  per  cent  of  ash.  Insoluble  in  ether  and  benzole,  but  slightly  acted  upon  by  bi-sulphid 
of  carbon. 

650  A.  ZEPiiARovicniTE.     E  Ihricky.  Sitzb.  Ak.  Wien,  lix.  593,  1869. 
Crystalline  to  compact,  horn-like  in  aspect.     H.  —  5"5.     G.  =  2'37.     Color  greenish,  yellow 
ish  or  grayish- white.     Translucent.     Fracture  conchoidaL     Composition : 


1. 


35  -56 
37-4(i 
3.   37-80 


^1 
29-77 
28-44 
29-60 


Pe 


0-85 


Ca 

Mg 

rr 

Quartz 

1-07 

0-41 

26-70 

5  46  =  98  97 

0.54 

.  tr. 

2(»-57 

6  a")  =  99  06 

1-38 

28-98 

0-46=99.07 

Nos,  1  and  2  contained  intermingled  wavellite,  and  No.  3  an  earthy  gibbsite.  Boricky 
til  inks  the  analyses  i)rove  the  mineral  to  be  ca.sentially  a  phosphate  having  the  formula  \\ 
*f}  i  (HI,  and  tliat  in  analysis  2  this  phosphate  is  mixed  with  -jV  of  wavellite,  while  in  No. 
3  is  associated  with  ,\;  of  gibbsite  and  J ,  of  tribasic  phosphate  ot  lime.  The  formula  Xl  T*  + 
on  differs  from  Callainite  (p  572)  only  in  containing  1  atom  more  of  water,  and  analysis  2. 
after  de<luctioD  of  the  6  04  of  quartz,  gives  P  40  28,  'k\  30-57.  Ca  0  58,  1*1  28-56,  a' result 
which  approaches  the  figures  given  \^  Damour  in  his  analysiB  of  callainite. 

Occurs  in  sandstone  at  Treuic  in  Bohemia^ 
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[636.  Oalrdrmite.  Soiimof  has  found  this  speciesto  be  monmiliDia  Ui  ciybtalUzatioa.  1> 
mukea  0Atii=132-  32'.  ami  a/,«=IH)  3U',  n,  ui,  e,  being  the  pliuies  so  Ic-ttered  in  KUa'i 
Uinerakigj',  and  coireHiioiidijig',  a  to  <-i,  m  to  /,  hjuI  e  to  f ,  in  this  tvurk.  (Jahib.  Hil, 
1871,  874) 

Ephaiu,  see  Lesleyite  below. 

94.    MwiMrul,    P.  T.  Jeremejew  has  dixoorered  miDate  oTTxtAls  oF  diamomls  im^nUii; 

t    itHtribatvd  tliTaa^h  plHtes  of  xanthopliyllit«  &om  Lbe  Sahiwhiniskian  Uontitniiis  neat  ^1k- 

■oust.     Tbi^  arc  wwlily  repogniied  when  magnified  :tO  diiunelers,  Bad  -with   2O0  diaa 

ttteir  otystoUine  tarm  U  tepu  to  be  that  of  the  heia-tetTah^dronS-i  corubiiicd  with  th«  L..- 

I    hednin,  the  Grst  foui  beinj;  distinctljr  con* ex,  while  the  tetrabednJ  pLme  is  fiat  (lile  %  it 

[    |i.  21,  except  that  there  are  nita  small  tl&t  tetmhedral  plaocs).     Must   of  the  crywuiiitt 

I    ooloilflM.     They  aiB  ByoinietTicKlly  disponeii  in  their  ntatrii.  their  triguiial  intenuedi&le  ua 

I    beinj;  vertical  to  the  foliatiun  of  the  XKOthophjlllte.     The  greeu  plates  of  tbia  mineiai,  dcu- 

I    eat  the  ronuded  in(i««e9  of  the  («lcose  slntn  and  serpeutine  enclni<o  uuuKually  largre  nnmbei 

of  them  and  the}' ore  likewue  found  in  the  tworoclcB  theaiselvoa.     Jalurb.  Mui.,  lffT\,j. 

'    ST3  in  Am.  J.  Sci.,  III.  ilL  S7. 

r        LfAyitf,     The  raioaml  nBmed  lesleyite  by  L  Leu  (see  p.  eOO|  ha*  beeo  asaly-zcd  by  S,  P. 
■     BhnrpleB  (Am.  J.  Sci.,  II.  xlvii  BiBl  and  J.  L.  Smith  (ib,  jdviii  35^).      Bliarples  eiai 
two  rarieldes.  one  white  (onuL  1),  and  the  other  red  (nnol.  it).     Smith  analyzed  the 
'    miuenl  (anal.  2). 

I                        Si  Si  Pe  Ca  Sa  £  ft 

1  white,  88-SO  5.'>'41  tt              tr  l-iS  4-30=:I« 

8     '•      3119  55U0  0-43  X-2D  T-jS  4-80=i««! 

Bred,     4700  3S-3T  2*1            907  BTl^IW 


Lvith  that  of  Ilia  ephes 


Ephesite  MTO  .15  67  2-55  5'53  1-10  4-91  =  100.45 

There  ia  also  a  very  close  correapoudenee  in  the  physical  as  well  ns  in  the  chemical  chanc- 
tera  of  tlie  two  miniTiiN.  and  they  are  evidently  cloJiely  related,  Lesleyite  ia  found  .vsiii- 
ated  with  (iiospore  and  both  minerals  have  a  ])eciiliarity  in  reji^rd  to  their  han.inen'  tbil 
BQggeata  a  want  of  homogeneity.  They  arc  eaaily  scratched  with  a,  knife,  but  they  i>oth 
ooutain  partielea  which  actntch  topai.  Under  the  magnifier  they  both  preftent  )fli.-''ieninii; 
BcnlcH  which  are  Boft  and  apparently  micaceouH.  It  is  evident  that  the  niin^rala  are  mii- 
turCH  of  comndnm  and  probably  diaspore  with  a  inica  similar  to  the  dninonriti;  foond  ii 
the  lesb'yite  locality;  and  that  tie  foliated  soft  mineral  is  damourite  or  a  hydrous  mica 
□ear  that  species. 


30-20  14-88  20  55  1'33  tc  11-35  11-73  =  89.99 

The  potash  is  stated  to  have  been  determined  by  the  difterenue  (loss),  but  the  analysis 
foots  uu.  exclusive  of  the  potash,  only  T.ttil  leaving  31-;MJ  for  potash  instead  of  11  -rti.     Thii 
H  thninuli  the  calculateci  oxyireu  ratios,  and  hence  is  not  typogmphicaL 
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463.  Sdicynite.  Ulrich  now  regards  this  species  as  belonging  to  the  pinite  gronp  (Con- 
trib.  Min.  Victoria,  p.  24). 

98.  Sylvanite.  ScbrauTs  recent  crystallographic  researches  makes  this  species  ortho- 
rhombic  in  crystallization.  He  says  that  he  has  observed  the  twins  described  by  Kokscharof ; 
and  that  the  angles  and  planes  are  given  rightly  by  Miller ;  and  that  he  has  observed  17 
new  planes.     (Jahrb.  Min.,  1871,  394.) 

Tiidymite.  This  new,  variety  of  silicic  acid,  discovered  by  v.  Rath  (p.  805,  this  Min.) 
in  Mexican  porphyry,  has  been  found  in  many  localities  in  Europe ;  it  is  especially  well  charac* 
terized  in  the  trachyte  of  Drachenfels  and  in  the  orthoclase -porphyry  of  Waldbockelheim. 

610.  Wdframite.'  Des  Cloizeaux  has  shown  that  this  species  is  monocUnic  in  czystaUi' 
zation.     C.  B.  bdx.  868. 
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PREFATORY  NOTE. 


Tills  Second  Appendix  to  Dana^B  Mineralogy,  prepared  with  the  oo-operation  of  th« 
author,  is  designed  to  make  the  work  complete  up  to  January,  1875. 

It  includes  descriptions  of  all  species  announced  as  new  within  the  past  seven  years,  with 
the  exception  of  those  contained  in  Appendix  I.,  prepared  by  Prof.  Brush.  The  names  of 
the  latter  are,  however,  also  included,  with  such  new  facts  in  regard  to  them  as  have  been 
brought  out  nince  1872. 

In  addition,  references  are  given  under  the  name  of  each  species  to  all  important  articles 
relating  to  it  that  have  appeared  since  the  publication  of  the  Mineralogy  early  in  1808.  On 
account  of  the  limited  space  and  time  at  command,  the  work,  in  this  latter  respect,  is.  how- 
ever, little  more  than  an  index,  yet  the  attempt  has  been  made  to  indicate  so  far  as  possible 
the  character  of  each  article — *.  ^.,  whether  it  contains  a  description  of  crystals  {cn/sf.),  or 
an  analysis  {anal. ),  or  a  discussion  of  the  chemical  composition  (eomp.).  Whenever  new 
facts  of  special  importance  have  been  made  known  in  regard  to  any  species,  this  is  noted  at 
somewhat  greater  length. 

An  alphabetical  arrangement  has  been  adopted  for  convenience  of  reference.  A  list  of 
the  more  important  of  recent  mineralogical  works  is  added,  and  also  the  titles  of  some  me* 
moirs  wliich,  owing  to  their  general  character,  seemed  to  require  a  special  mention. 

For  the  exi)lanation  of  ahhrerintwiis^  sec  Dana^s  Min.,  pp.  xxxv.-xlv.  The  black-faced 
figures,  prefixed  t^o  names  of  new  species,  are  intended  to  indicate  their  position  as  arranged 
in  the  classification  adopted  in  the  Mineralogy  :  it  is  not  to  be  understood  that  these  species 
are  necessarily  varieties  of  those  near  which  they  are  thus  made  to  stand. 

Nkw  Haven,  March,  1875. 
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1S73. 

SANDBERaBR.  TTeber  den  Wenzet-gujg  bei  Walfach  im  ScbwanwAld,  J«] 
BOO. 

Stki.zner.  UineralogiBcbe  Beobachtnngen  im  Oebicte  der  argeatinia 
Tsoh.  Min.  Mitth.,  1B73,  dl3. 

Tbcuekmak.     Ueber  Pyroien  and  Ampbibol.  TBOh.  Min.  Mittb ,  IWl,  p,  1 

WniTNBT.     On  tbe  minetalB  of  the  Pacific  Cooat  of  Nortb  A 
372,  375,  180B  (ZR.  6.  Gbh.,  itiL,  741). 
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1.    Natice  Elements. 
•'     Kongsbergite 89 

2.    Snlji^iiclH,  Arneiiuh^  etc. 


Arite 4 

AL-seiiotdlnrite 5 

("'laloopyiThotite 11 

F;ini:rtiiiite 20 

Freiizclite 22 
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Hciiryite 27 
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Erythrosiderite 19 

Tocomalite 50 
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MoKkelynite 37 
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Trantwiiiite 50 

THcherinakitc 57 

Victorite  (Enstatite) 18 


0.    Hydrous  SUu-aten. 
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Ciilsag«*citc  (near  Jctferisite) 30 

Dudhivito 17 
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Kerrite 31 


Limbachite 34 

Macouite 30 

NefidieiHte 41 
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Eesauite 48 

Seebachite  (Ilerachclite) 50 

Sterlingite  (Dainourite)   15 

Strigovite 53 
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Bjerite 

The  foUowing  Ikt  iod 
belong  in  part  to  previou 
of  im(*rfeot  desoriptions 

:::::::::::::   »!                 

hIj  dBHoribetl  upodeii,  nni]  in  part  to  H|ieuea  which,  i 

cannot  be  deflniteiy  clnKified. 

1 

aienoe.   > 

Aerngite.  Amenstihite,  Bieirosite.  Cocheutaite.  Cnmphellite.  Carbonjttrine.  Certx 
CbnlcnDiiciitc.  Cbalfplte,  Claritu,  Corhite.  Cryooouite.  Ciipmapatite.  CuproviLiiBiiite.  D: 
lite.  DemlKiuhit«.  Ferrotnntrsten.  (!lancpspnr.  Glnnbiiuhite.  K  rhlerite.  MaTipiHtito.  Slila 
MeerHclialnniimte.  Fvnlito.  Ptumbocupritc,  I'lumbiwlitU.  l*vrichro1ite.  Pj-ritolumpriM. 

dite,  Scucchite.  Simluite,  Tnpalpit«,  Wachcuruditc,  XnutbioHite.  Zirlite.  Zonuchlorite, 


a  not   belonging'  to  definite  mineral  apeQies, 


J  ciyittK 
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Aaritk.     See  Aritk. 

AcANTHiTE,  Min.  p.  51. — Localities  in  Saxony,  Frenzel,  Min.  Lex.  Sachsen,  p.  2. 

AciiTARAGDiTE,  Min.  p.  478 — Description  of  crystals  and  analysis,  Hermann^  J.  pr.  Ch, 
civ.,  104,  182,  1808.     Description,  Kokscharow,  Min.  Russl.,  v.,  824. 

AcMiTE  and  Akoirite,  Min.  p.  223,  224. — Relation  to  pyroxene,  Tschermdk^  Tsch.  Min. 
Mitth.,  1871,  33. 

AcTiNOLTTE,  Min.  p.  232. — Brewster,  N.  Y.,  analysis,  Breidenbaugh,  Am.   J.   Sci.,  IIL, 

vi.,  211,1873. 

Adamite,  Min.  p.  565. — Cap  Garonne,  analysis  and  description,  Damour^  C.  R.,  Ixvii,, 
1124;  Pisaiii,  C.  R.  1.  1001,  1870.  ♦ 

Aekugite.  Adam,  Tableau  Min.,  1869,  p.  43.  A  doubtful  arsenate  of  nickel  (]Si*  Ss) 
from  Johamigeorg^nstadt,  analyzed  by  Bergemann  (Dana  Min.  p.  548). 

AEScnvNiTK,  Min.  p.  522, — anal.  :  Mariffiuie,  Ann.  Oh.  Phys.,  IV.,  xiii.,  6,  1868;  Her- 
marm,  J.  pr.  Ch.  cv.,  105,  321  ;  litiminehberg^  JPogg^  cl-?  214,  1873. 

Agalmatolite,  Min.  p.  480. — China,  Kenhgott,  Jahrb.  Min.  1870,  782. 

336  A.  AgrlcoUte.  Frenzel,  Jahrb.  Min.,  1873,  701,  047  ;  1874,  686  ;  Breithanpt  (refer- 
enccH  in  Dana's  Min.,  p.  391). 

Monoclinic  (Groth).  C  =  110**.  In  globular  or  semi-globular  forms,  with  radiated  or 
fibrous  structure.  Also  in  indistinct  groups  of  crystals.  Soft,  heavy,  brittle.  Color  hair- 
brown  (Schneeberg);  colorless  to  wine -yellow  (Johanngeorgenstadt).  Lustre  adamantine, 
greasy. 

Composition  same  as  for  eulytite  (q.v.)  2  Si,  3  Si.     Analysis,  Frenzel,  L  o. 

Si  Bi  3Pe 

16-67  81-82  0-90     =    99  39 

Occurs  at  Johanngeorgenstadt  on  quarz,  associated  with  bismuth,  cloanthite,  bismite ;  also 
at  the  mine  Neugluck,  Schneeberg. 

Tiic  (frst-jtiriMHtf/t/t  of  Breithaupt  has  until  now  been  included  with  eulytite,  but  the  inves- 
tigations of  Fr»Mizel  and  Groth  show  that,  though  having  the  same  composition,  it  is  different 
in  crystallino  form,  and  hence  is  a  distinct  species. 

Ar.HKUTiTr;,  Min,  p.  753. — Probable  origin,  S.  F.  PickJiam^  Am.  J.  Sci.  II.,  xlviii.,  362, 

18()i). 

At.kitk.  Min.  p.  348.— Saas,  cryKt.,  F.  Schnrff.  Jahrb.  Min.,  1869,  342. 

St.  Gotthard,  cryst.,  lknHenherg,  Min.  Not.  ix.,  40,  1870. 

Media.  Penn.,  anal,  Lceih^  Am.  J.  Sci.,  III.,  vi.,  25,  1H73. 

CryHtal]ogrrti)hic  memoir,  with  fxill  list  of  planes,  l-inziiia,  Tsch.  Min.  Mitth.,  1873,  19. 

Crystallographic  memoir,  twinning  laws,  etc.,  v.  linlh,  Pogg.  Ann.  Erg.,  Bd.  v.,  4125,  1870. 

Crystals  implanted  in  orthoclase,  Scffc^'hi,  Atti  Accad.  Xapoli,  March  12,  1870. 

Schneeberg.  descripiion  of  simple  crystals,  J.  Uumpf ;   anal.,   Lndwig^  Tsoh.  Min.  Mitth., 

1874,  1)7,  170. 
See  also  Feldspar. 
1 


la  deniie.  micm-cr^staltiDe  mouen,  oa  fracture  dull.  RD<t  easilT  poliiibet 
by  the  hami.  H.  lens  than  calcite.  G.  =  S  (i4l  (Leftlcr),  Color,  pale 
ap|>earai]ce  very  siinitar  to  pscadophlte ;  diBtineaUhed  from  »erpeutine  b, 

Aooljajs  Leffler  (1.  c). 


Seplectlng  the  water  Lelfler  gives  the  formula  3  (Si  Si)  +  3(3!ilg  Si).  If 
ou'd  in  the  oxj-Fon  ration  for  It  :  R  :  St  :  fi  =  5  ;  4  :  fi-  :  1  ;  or  for  all  bas 
eilica  =  :i  ;  2,     The  water  goes  off  only  at  a  high  temperature. 

Occurs  St  LoDj^nbielau,  Silesia ;  alio  at  KeicheoBteUL  From  a  qoarr; 
curriug  in  the  gneiss.  . 


.\i.TAiTB,  Min.  p.  44.— Red  Cloud  Mine,  Colorado,  ai 


NtMiKM,  Min.  p.  040. — Iqn»|ue,  Peru,  anal.,  FiM.  J.  Ch,  Soo.,  vii., 

.  p.  13— Chili,  anal.,  Domejko,  2d  App.,  Min.  Chili,  p.  ; 

Min.  p.  34''>. — See  Montebraaite,  bebronite. 

,  V.  Ibitft,  Pogg.,  cicxzviU.,  G31,  ISGQ.     Appendix  I.,  p.  ] 

AMiiROHiNii,  a  U.  .SAe/Mird.     Appendii  I ,  p.  I. 

Ami-iiiiwh.k,  Hin.  p.  232. — Ci7»ta1  of  unosnal  habit,  HSrtlinpen,  N«a 
Min.,  IWW,  r,H. 
Peru,  in  diorj'te,  anal.,  Aehinrdi,  Lettera  a  Carlo  Itcifnoli.  p.  II.  Piaa,  18 
Group  of  mineraia.  raicrusoopically  dtstingui»hed,  Tia-lirruink.  Bee.  Alt.  W: 

relations  to  minerals  of  the  pyroxene  family.    Tsch.  Uiu.  Mittb..  ItJTI, 
With  auffite,  at  Vesurinn,  anal.,  e.  Unlh,  fogg'Ers.,  vi.,  220,  I8T3.      Fo 

UoQ  at  VenuviuB.  S<w;cbi..  Attl   Acond.  Sid.  SajHiU.  Sept.  14.  1873, 
Greenland,  tiial.,  Junotflcy.  Ber.  Chem.  Gen. ,  Berlin,  187*3.  1239. 
South  Kherbrooke.  CanB'la,  anaL.  Han'ington,  Qeol.  Survey.  Canada,  18 
Altered  to  serpentine,  Brewster,  N.  T. ,  J.  I).  Dam,  Am.  J.  B(u.  111. ,  rii 

ASAi.ciTE.  Min.  p.  4.13. — Renfrewshire,  analyses,  Toung,  Ch.  Ifewa,  xxt 
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Anglesite,  Min.  p.  623. — Arizona,  anal,  of  a  compact  form  {Tytton)  Bni»h^  Am.  J.  Sci., 
in.,  v.,  421. 
Cerro  Gonio,  Cal.,  a  compact  variety,  SiUitnan,,  Am.  J.  Sci.,  III.,  vi.,  131,  1873. 

ANiiYDRiTh:,  Min.  p.  631. — Formation  of,  O.  lioitf,  Ber.  Ak.  Berlin,  July,  187J,  363. 
^Jrj'st.  nioiioj,'rai>h,  IJcvienhfiry,  Min.  Not.,  x.,  1,  1871. 

Ankkiutk,  Min.  p.  685.  Eriberg,  crystallized,  anal.,  RdhenscJivJiy  Ber.  Ak.  Wien,  Iv., 
04S,  1867. 

Vorderuberg,  Steierraark,  cryst.  (RaR=106'7),  anal,  Zepharovich,  Jahrb.  Min,,  1868, 
204. 

B;)heinia,  anal.,  D tricky^  Ber.  .\k.  Wion,  lix.,  613,  1869. 

Cidl,  in  the  Eifel,  anal.,  Schmidt^  Jahrl).  Min.,  1875,  89. 

Anortiiite,  Min.  p.  337. — From  meteorite  of  Juvenas  (France),  ciyst.,  f>.  Lang^  Ber.  Ak. 
Wien,  Ivi.,  a39,  1867. 

VosiiviuR,  ciTst.,  monograph,  r.  Rith^  l*oj?g.,  cxxxviii. ,  449;  ibid.,  cxlvii.,  22. 

Santorin,  cryst.,  IhmeitherQ^  Min.  Not.,  viii.,  31,  1868. 

New  law  for  twininjj,  StriiDcr^  Atti  Accad.  Sci,  Torino,  iv.,  38,  1868;  from  Monte 
Somma,  ib.,  vi.,  358,  1871. 

Pesmeda  Alp,  cryst.,  anal.,  r.  Hath,  Ber.  Ak.  Berlin,  1874,  749. 

See  also  Felilspur. 

Antiiolite,  Min.  p.  234.— Delaware  Co.,  Penn.,  Tjeeds^  Am.  J.  Sci.,  III.,  vi,  25,  1873. 

ANTnoPilVLLiTE,  Min.  p.  231. — Herraannsohlag,  anal,  Brezina,  Tsch.  Min.  Mitth.,  1874, 
247. 

AxTiGoniTE,  Min.  p.  465.  — Zermatt,  anai,  v.  KobeU,  Ber.  Ak.  Miinchen,  1874,  165. 

Antii.mtk.    Shfyard.     Appendix  I.,  p  1. 
Anti.mon  AiisENNiCKEL.     Pcterscji,  see  arite. 

Apatite,  Min.  p.  530.— Bolivia,  anal.,  Domeyko,  2d  App.  Min.  Chili,  p.  44,  1867. 
Offlieiin,  anal.,  KfNimann,  ZS.  G.  Ges.,  xxi.,  795,  1869. 

In  larjje  bods  near  Perth,  Canada  West,  Jackson,  Proc.  N.  Hist.  Bost.,  xii,  88,  1868. 
As  a  constituent  of  crystilline  rocks,  Petersen,  J.  pr.  Gh.,  cvi.,  145,  1869;  as  a  secondary 
prwluct  in  ba.«^altv,  Jahrb.  Min.,  1873,  852. 
Juiuilia  and  Poloma,  cryst.  new  forms,  Schrauf^  Ber.  Ak.  Wien,  Ixii,  745  et  seq.,  1870. 
Sclila<jj(«mwald,  cri'stallized  holohedrally,  Schranf,  Tsch.  Min.  Mitth,  1871,  105. 
Tyrol  and  Switzorlan<l.  cryst.,  note,  Kleiii^  Jahrb.  Min.,  1871,  485. 
\viTfra/iCf4Ue,  Cornwall,  anal.,  MaaJidyne  db  Flighty  J.  Ch.  Soc.,  ix.,  1,  1871. 

Alathal,  cryst.  /  ^  new  j,  fftrftper,  Atti  Accad.  Sci  Torino,  iii,  125, 1867-8.    Corbassera, 

Botino,  Baveno,  cryst.,  Struter,  ibid.,  vi,  363,  et  seq.,  1871. 
Untersulzbaoh,  cryst.  description,  new  forms,  Klein,  Jahrb.  Min.,  1872,  121. 
Murcia,  Spain,  anal..  A,  H.  Church,  J.  Ch.  Soc,  II.,  xi,  p.  101,  1873. 
See  also  Phosphorite. 

Apiirosideiute,  Min.  p.  502.— Saxeby,  Sweden,  anal.,  Igektrom,  B.  &  H.  Zeit.,  1868, 
jcxvii.,  187. 
Note,  37«,  Jahrb.  Min.,  1873,  320. 

APHTniTALiTE.  Min.  p.  615. — Vesuvius,  character  discussed,  Soacehi,  Atti  Aooad.,  Napoli 
(read),  March,  1870. 
Girgcuti,  cryst  ,  v.  llith,  Pogg.,  Erg.  Bd.  vi.,  ^59,  1873. 

ApopiiyIjLITk,  Min.  p.  415. — India,  cryst.  note,  Ilartghton,  Joum.  R.  Geol.  Soc.,  Dublin, 
II.,  ii.,  113,  1808. 
(JiM'i^nlaud,  twin  crystals,  ScJmiuf,  Ber.  Ak.  "VVieu,  Ixii,  609,  1870. 
Mador.inorthal,  Kennyott,  Jahrb.  Min.,  187;*,  <'25. 
From  the  basalt,  cryst.,  and  partial  analysis,  Streng^  Jahrb.  Min.,  1874,  573. 

Aquacrbpitite,  S/iepardj  Am.  J.  Sci.,  II.,  xlvi.,  256.     Appendix  I.,  p.  2. 


284  A.  Ardeimlt*— Z,n«auiE  and  Btttendorf,  Bei.  Nied.  Oes.  Bonn,  x 
24,  1873  ;  Pog;^.  cilix..  241,  1S73.  Dbvt  a  incite,  Pwani,  C.  B.,  Isxv.,  15 
liiTii.,  320,  1H73. 

Orthorbombic.  a  (vert.)=0  3l:tS.  b=\,  e  (bnoh.)  0-4603.  Obaerred  pU 
i-J,  l-i,  l.lf  /^A/(overii)=l!«)'0,  i-|/M-J=146^  S8',  t-2Ai-S=04°  0 
snd  114"  40.     l-iA  1-1=113    12  (Pisani  112' 24  »' as).     Above  detenu  inat 

Good  crystals  very  roie,  mostly  in  fragmente  iriUioilt  tierminatiotiK. 
ilvaiie;   Ij  .^  Ii=1ia-  40   for  Uvaite,  =  112-  IS'  for  ardennite.     Pntsmat 
strinted.     Cleavage,   i- 1  perfect.  /  Toy  distinct. 

Pliaai  ^ves  the  following  optjcai  det«miinatioiiB.  Acat«  binectriz.  potiiti 
cleavage  plane  i-t  I  in  wliich  the  optic  axes  are  obeerved).  Angle  of  axes  in  ] 
Sa  ,  ycllovf  ~  «0  37  ,  green.  02 '  IH  (mean).  Dea  Cloizeaiix  found  :  red  ^ 
low  72   m\  74   W,  green  fW"  38-70°  T,W. 

H.  6-7.  G,  =  3-830.  Colur  yollow  to  yellon-ish-brown ;  in  thin  Bplinten 
Dichrnic     Brittle  and  fraKile. 

Analyses  1.2.8.4,  La.iaulx  and  Betteudorf,  P<^,,  cilix.,  243.  245.  5.  Pii 
l.)42.     U.  same,  ib.,  liivii.,  329. 
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In  analyses  1  and  2.  L.  ft  B.  foand  2  p.  c.  Pt.,  Fd.,etc,trbioh,  oa  they  ai 
came  from  platinnm  dinhea  used  ic  tbe  aualyHis.  the  water  was  overlooked. 
4  were  made  nulweqaently.  and  by  an  improved  mctnod.  Tbe  manganese 
form  Mn.  ui  is  shown  by  PiH3ni  (not  Mn    as  in  BnalyRen  1  and  2  of  L.  &,  B.) 

B.  B. — Easily  fusible  to  a  lilack  gliwB.  With  borax  givea  a  manganese  b 
can  only  bf  driven  off  at  a  strong  red  hcnt. 

Avcording  to  Pisani  tbe  arsenic  is  readily  recogniied  On  heatjng  tbe  miii< 
mixed  with  carbonate  of  soda  and  cyanid  of  potasaium,  a  ring  of  metal 
obtained.  He  explains  the  high  iiercentage  of  vanadio  aoid  obtained  by 
ground  that  be  hait  overlooked  the  arsenic. 

Found  near  Ottrez  (Kalm  Chateau)  in  tbe  Ardennes,  Belgium,  with  qi 
particles  of  pyrohiKite)  and  albite. 

Las^iuli  first  notiijcd  this  mineral  nnder  the  nnme  of  m/infiiiiiiMlien,  ia 
snptKised  resemblance  to  cynnite.  ThiK.  an  Pisani  iir^s.  is  on  seveml  nocon 
ilile  name,  and  is  nutumlly  superxeded  by  the  name  iirtleiini,'!!,  which  too  1 
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The  same  mineral  has  been  subsequently  investigated  by  Pisani  (C.  R.,  Ixxvi.,  239,  1873), 
and  he  concludes  that  it  is  merely  a  variety  of  breithanptite.  An  analysis  gave  him :  Aa 
11  o.  Sb  48-(5,  Ni  37-8,  Zn  2*4  =  101  5,  corresponding  to  an  arscniferous  breithauptite. 
G.  =  7*10.  It  is  similar  to  the  mineral  from  AUomont  alno  described  by  Bcrthier  (Dana 
Min.  p.  GO,  anal.  4),  which  is  an  nntimoniferous  niocolite. 

The  name  arite,  however,  may  still  be  well  retained  for  the  antimonarsennickel  of  Peter- 
sen (Pogg.,  cxxxvii.,  3i>0,  1869),  the  analysis  of  which  agrees  very  closely  with  that  of  Ber- 
th ier  for  the  Pyrenees  mineral.  The  mineral  described  by  Petersen  occurs  massive  at  the 
Wenzel  mine,  Woifaoh,  Baden,  in  a  ooarse  granular  limestone.  It  is  sometimes  accompanied 
by  wolfachite.  An  analysis  afforded :  As  3000,  Sb  2822,  Ni  3981,  Co  tr,  Fe  0  96,  S  1,77 
=  100*82.  H.  =  5*5,  G.  =  7*50.  B.B.  fuses  with  a  strong  reaction  for  arsenic  and  anti- 
mony.    With  soda  gives  a  magnetic  globule. 

All  SEN  ic  (native),  Min.  p.  17. — Found  in  the  argentiferous  mines  of  San  Augustin,  State 
of  Hildago,  Mexico  (H.  =  2,  G.  =  7-24),  La  Naturaleza,  xl.,  p.  313,  1873. 
Marienberg,  Saxony  (arsenglanz),  Fre/uel^  Jahrb.  Min. ,  1873,  25 ;  1874,  677. 

AusENiCAL  cobalt.     Appendix  I.,  p.  1. 

Arseniosiderite,  Min.  p.  76. — AnaL,  Church,  J.  Ch.  Soc.,  II.,  xl,  p.  102,  1873. 

Arsexopyrite,  Min.  p.  78. — Schneebeig,  anal,  Frenzel,  Jahrb  Min.,  1872,  517. 
Patosi,  containing  4  p.  c.  Bi,  anal.,  Domeyko  3d  Appendix,  Min.  Chili,  1871. 
Meymac,  Corrdze  (containing  bismuth),  anal..  Car  not,  C.  R.,  Ixxix.,  479,  1874. 
Schladming,  anaL,  liumpf,  Tsch.  Min.  Mitth.,  1874,  178,  cryst.  description,  ibid.,  p.  231. 
See  also  Danaite. 

33  A.  Arsenotellurite,  a  name  proposed  by  Hannny  for  a  supposed  new  tellnrid.  It  oc- 
curs in  small  brownish  scales  upon  arsenical  iron-pjTites.  An  analysis  gave  him  (on  '6347  gr.) 
To  =  40  71.  As  =  23  61,  S  =  35  81,  corresponding  to  the  formula  2  TeS,,  AsjS,.  No 
hciilUy  mentioned.     J.  Ch.  Soc,  II.,  xi,  p.  989,  1873. 

Arsenstibite.  Adam,  Tableau  Min.,  1869,  p.  42. — A  hydrous  arsenate  of  antimony,  for 
which  Pisani  gives  the  formulas  Sb'  3s  +  15lt  and  Sb'  As  +  3011. 

AsBKSTUS,  Min.  p  234.— Found  at  Pelham,  Mass.,  Adams,  Am.  J,  Scl,  IL,  xlix.,  271, 1870. 

AsBOLiTB,  Min.  p.  181.— Saalfeld,  note,  «.  RobeU,  Ber.  Ak.  Munchen,  1870,  49. 

231  B.  Asmanite,  Mnskelyne,  Phil.  Trans.,  clxi,  p.  361,  1871  (v.  Rath,  Pogg.,  Erg.  Bd.  vi., 
882,  1873. 

Orthorhombic.  Occurring  planes  0.  L  i-i,  ^-1,  1-i,  f-i,  ^-J,  ^-»,  f,  i,  i.  a  (vert) :  b  :  e 
=  3  31320  :  I'OOOO  :  1-7437.    /    7120''  80'  .  O  \l-i  =  117*  46'  .  0.\{  :  117*  39'. 

Cleavage  0  good,  surface  having  a  vitreous  lustre,  /  difficult.  Luntre  generally  resinous, 
resembling  that  of  opal.     Extremely  brittle,  especially  in  outer  portiouB. 

H.  :=  5  5.  G.  =  2 '245.  Optically  bi-axial,  divergence  large,  in  air  =  107*'-107i*  (approzi- 
mr^tely).  being  somewhat  greater  for  red  rays  than  blue.  First  bisectrix  normal  to  i-i  (100), 
second  normal  to  0.     Double-refraction,  positive. 

Composition  nearly  pure  silica,  consequently  the  s.ame  as  for  quarts  and  tridymite.  Anal- 
ysis, Maskelyne,  Lo.     1.  On  0.3114  gr.     2.  On  0*2653  gr. 
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2.    (99.21) 

0-79  ete. 

10000 

Found  in  the  meteoric  iron  of  Breitenbach,  in  very  minute  grains,  generally  much  rounded 
and  .stained  with  iron  on  the  surface. 

It  i.s  mixed  with  bronzite  (after  the  removal  of  the  iron,  troilite  and  chromite),  and  con- 
stitutes about  one- third  of  the  mixe<l  siliceous  minerals.  Maskelyne  suggests  that  the  rounded 
character  of  the  mineral  and  of  the  accompanying  bronzite  may  be  due  to  this  having  under- 
gone superficial  fusion,  or  having  been  softened  by  the  intense  heat  generated  by  the  rapid 
course  of  the  meteorite  in  the  air  ;  an  idea  which,  he  says,  seems  to  be  supported  by  the  brit- 
tleness  of  the  outer  portions  of  the  grains. 

AsPiDOTiiTE,  V  KoheU,  Ber.  Ak   Minchen.  March,  1869.     Appendix  I.,  p.  2. 
Found  in  gneiss  near  Snarum,  Moravia,  Tsoh.  Min.  Mitth.,  1871,  112. 


knife.     CompoaitioD  an  obhuneil  by  8tureu,  deductmg  imparities,  CuCl  1(1 
1430. 

AxELEariTB,  Min.  p.  393. — Sohnceberg,  ciyat.  descriptioa  (monoclinio), 
Di»Mi.,  432. 
Anal.,  eaaentiali^  on  areeiiftte  of  bismutb, /iVenzel,  Johcb.  Min.,  1873,  794. 
ArniTK.  Min.  p.  2l(!.— In  meteoriteti.  Ilniimiii.berg.  Pogg.,  ctL,  3S0,  187- 
Relation  to  other  mineralB  of  pyroxene  group,  Ttchrmuik.  Tech.  Min.  Miti 
Suh-jiihof,  BohBmifl.  in  twins,  from  baaolt,  ZqJiargvich,  Jahrb.  Min.,  18~ 
Oconrriiig  with  hombleDde  at  Vesuviua,  annl.,  c.  linlh.  Pogg.  Erg.,  Bd.  vi 
See  nI>io  pyroxfce. 

—Found  &t  Franklin,  N.  J.,  Traulmne,  J.  Fi 


AxTSiTE.  Min,  p.  SnT.^Kavcno,  cryst.,  StrSrer,  Atti  Accad.  Torino,  iii.,  ] 

CompuRitioii,  Iti'mim^nhrrg.  ZS.  O.  Gc«..  xxi..  088,  1W19. 
Crvw.,  rraatinii  to  (rbuberite,  .V/inm/,  Ber.  Ak.  Wien,  Ixt.,  244,  18T2;   ci 
713.  730.  7i!>;  Ixiv.,  I'Jl. 

RtricR.iu.  SUoBia.  cn-sl.,   II'.A**!/.  TBCh.  Min.  Mitth..  1B72.  1. 

Bottcliock.  t;rimnn)l.  cr.vHt.  memoir,  IldrntuUi-;/.  3Iin,  Not.,  xi.,  30.  1873. 

AzoniTK,  Slin.  p.  701.— St.  Miguel,  ciyst.,  Schranf,  Ber.  At  Wien,  IxiiL, 

AKuniTE.  Min,  p.  715. — Nertaohinsk.  oocnrrencs  described,  Schravf,  Tai 
IfcTI,  13, 

EibnuHtive  crVHt  memoir  (homomorpboua  witb  epidote,  p.  15B),  Schraaf 
IxiT..  12:1.  1871. 

Composition  and  paragenesiB  iliEOusHed,   Wibd,  Jobrb.  Min.,  187:1,  2411. 

B.MtiNOTONlTE.  Mill.  p.  227.  — Baveno,  cijHt.  deBcription.  p.  linlk,  Pogg., 
UevoiiKhire,  aunljBis  and  deHoription.  ForbeA,  Pliil.  Mug..  IT.,  xixvii.,  p.  J 
Herl>oniseellmch,  Xbashu,  e.  liath,  Pogg.  Eig.,  v.,  420,  1871 ;  C.  Jehn,  Po 
Jahrb.  Mill.,  1873,  310. 

Barkttite:  Bomliicoi,  Jahrb.  Min.,  1808,  750.     Appendix  I.,  p.  3. 

Baritk,  Mid.  p.  Olfl.— HetnimorphicorystaU,  Jlriai,  Ber.  Ak  Wien,  lix., 
Tavetsch,  Graubilnden,  cryst,,  Keiingott.  Jahrb.  Min.,  1870,  354. 
Przibrini.  oryst.,  new  formn,  Seiirmif,  Ber.  Ak.  Wien,  Ixiv.,  1(10,  1871. 
Val  Alveniia.  etc..  cn-st-.  Strlirrr.  Atti  Aciwi.  Sci.  Torino,  vii,.  p.  368.  IS 
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Deducting  \aCl  (2  88),  %5-i-7A(i  (:V87),  and  insoluble  matter  (3-50),  we  obtain   8  48*66, 

Pe  2.>-41,  Xa  1911,  11  (\H2  -  100,  corresponding  to  the  formula  2Xa  S  +  IPeS- +  2lT.  Results 
from  tho  alteration  of  pyrite.  Locality  St.  Bartholomew,  West  Indies.  It  is  closely  related 
to  botryog<^n, 

Bauttocelestite.  Min,  p.  G20.— Greiner,  Tyrol,  analyses  {UUik)  and  description,  Zephq- 
rarir/i.  Ber.  Ak.  Wien,  Ivu.,  740,  1807. 

Bastnasitk,  Iluot.     Appendix  I,,  p.  2. 

Beaixite,  Mill.  p.  174.— Wollerdorf,  analysis,  Stnini,  B.  &  II.  Zeit.,  xxii.,  283,  1868. 

Found  in  French  Guiana,  Mmnicr,  C.  R.,  Ixxiv.,  633,  1^72. 

Analv5;.\s  and  description.  II.  Ctffjunntl,  Bull.  Soc.  G.,  xxviii.,  98,  1871. 

Gentli,  Am.  Phil.  Soc,  Philad.,  xiii.,  372,  1873. 

See  alrto  wochcinite  and  zirlite. 

Kokorije,  anal.,  Joh)i^  Verh.  G.  Reichs,  1874,  389. 

BERAxrNiTE,  Min.  p.  5r)8. — St.  Benigna,  Bohemia,  analysis,  Boricky,  Ber.  Ak.  Wien,  Ivi, 
6,  1867. 

Saxony  (near  Scheibenberg),  Fre.md,  Jahrb.  Min,,  1873,  23. 

Bkuyl,  Min.  p.  24,5.— Chili,  anal.  (0*8  p.  o.  Ni),  Domeyko,  2d  App.  Min.  Chili,  p.  48,  1867. 

Elba,  cryst.,  r  liufh.  ZS.  G.  Ges.,  xxii.,  661,  1870;  Achiardi,  Nuovo  Cimento,  II.,  iii., 
Feb.,  lH7(r;  analysis,  JJrchl.hoU.  Com.  Geol.  Ital.,  1870.  82. 

Siberia,  cryst.  description.  SrhnujJ\  Ber.  Ak.  Wien,  Ixv.,  255,  1872. 

RiMuurkable  crystal  described  (new  forms),  Kokxchnrotc,  Min.  Russl.,  vi.,  94. 

Emerald,  investigation  of  cause  of  color,  WiUinms^  Proc.  Roy.  Soc,  London,  xxi.,  409, 
1873. 

Emerald,  Muso  mine,  New  Granada,  anal.,  BoumnganU,  Ch.  News,  xx.,  311,  1869. 

Bkyriciiite,  Liebe,  Jahrb.  Min.,  1871,  840. 

BiEiRosrTK— Beudantite.     Adam,  Tableau  Min.,  1869,  p.  49. 

BiNNiTE,  Min.  p.  90.— Crj'st..  note,  HcsneiLherg,  Jahrb.  Slin.,  1874,  842,  844. 

BloTiTE,  Min.  p.  304. — Brewster,  N.  Y.,  altered  to  serpentine,  J.  D.  Dana^  Am.  J.  Sci., 
III.,  viii.,  375,  1874. 

Morawitza,  analysis,  Rnmpf^  Tsch.  Min.  Mitth.,  1874,  177. 
Purgas,  C(?ylon,*etc.,  analyses.  Tsch.  Min.  MiUh.,  1874,  2139,  242. 
See  also  Mica. 

BisMTTE,  Min.  p.  185. — McjTnac,  Correze,  anal.,  Carnof  thinks  that  bismuth  ochre  should 
be  unite<l  to  bi«mutite  (Wismuthspath),  and  this  name  reserved  for  the  true  oxyd,  C.  R., 
Ixxix.,  478,  1874. 

Bi».MUTii,  Min.  p.  19. — Found  at  Meymac,  Correze,  Carnot^  C.  R.,  Ixxviii.,  171 ;  Ixidx.,  478, 
1874. 
Victoria,  Ulrich^  contrib.  Min.  Vict.,  1870,  p.  5. 

Bismuth FNiTE,  Min.  p.  30. — Beaver  Co.,  Utah,  occurrence  described,  SiUiman^  Am.  J.  Sci, 
III.,  vi.,  127,  1873. 

Cerro  Gordo,  containing  5  p.  c.  Cu,  anal.,  Domeyko,  3d  Append..  Min.  Chili,  1871. 
Meymac,  Correze,  anal.,  Cartwt,  C.  R.  Ixxjx.,  804,  1874. 

Bis.MiJTiTE,  Min.  p.  716. — St.  Josd,  Brazil,  note,  r.  Kobell,  J.  pr.  Ch.,  11.,  iii.,  469. 
IIa<ldam,  Comi.,  Shq;ard,  Am.  J.  Sci.,  II.,  1.,  94. 

Mftxico,  near  Guanajuato,  i)Hcudomorph  after  scheelite  (?),  anal.,    Frenzel^  Jahrb.   l^fin., 
187;J,  801,  946;   CiMtiV^  Natnraleza,   iii.,  p.  92,  1874.  Oruro,  Bolivia,  ibid.,  1874,  686. 
Meymac,  Correze,  anal.,  Carnot,  C.  R.,  Ixxix.,  304,  1874. 

BisMuroFEiiuiTE,  Appendix  I.,  p.  3. — A  second  analysis  afforded,  Fren^el^  t5i  2405,  Ve 
3312,  ]5i  42  8:i  =  10000.     He  regard    it  as  without  doubt  agood  species.    J.  iMin.,  1872,616. 

Blende,  Min.  p.  48. —See  Sphalerite. 


Tbii  oorrMpoada  to  the  fonmlM  H"OC'. 

Sotten*  wiUi  heat,  aiid  fiuea  at  73*.  and  at  a.  higher  tempetstnre  it  volt 
In  water,  but  eitreinely  soluble  in  HUlphid  of  carbon  ;  also  soluble  in  ethei 

Found  in  UgniM  at  Cast«liiaovo  d' A  vane,  in  the  upper  Talle^  of  the  Ami 

Achiardi  refers  to  tiaa  ipecies  a  fogall  nan,  deaoibed  bf  Gaareschi  (L 
apper  valley  of  the  Aino.  It  occurs  in  ircegular  whitish -yellow  maaai 
easily,  and  barus  with  a  smokj  Hame,      Two  analyou  ^ve  : 


These  anAlyses  lead  to  a  fonnnla  ei 


.ially  identical  with  Uut  given  foi 


BoKATKH.— Found  in  Xova  Scotia.  Boff.  Phil.  M^.,  IV.,  xU.,  274,  1871 

Peru,  aiintyitoq  (with  wide  TAriations  probably  dae  to  admixtures  of   C 

W'dtfi;  Ch.  Xews,  xviii.,  2tft,  IHOS;  (eo  sIho  T/ueredin.  Bull,  Soo.  Cb.,  x' 

Borax,  Min.  p.  SOT.— Sierra  Kevada,  SHUman,  Am.  J.  Sci.,  III.,  -n.,  tl 

Jnhrb.  Min.,  1H74,  TIU. 

144  A.  Botdoiite.— Ann.  des  Mines.  TIL,  i.,  p.  4lS.  1873.  Bertrasd  d 
subntance.  color  yellow  to  red,  occurring  Kith  an  anialgiun  rich  in  Hg  and 
from  its  dcoompoisition.     It  b»oomaa  dark  mpidly  on  exposure  to  the  air. 


Bortrand  re^ids  the  1^0  as  adventitiouB.  and  proposes  for  it  the  nuni 
deducting  tbin  there  remain  AgCl  40-611,  and  %jCl  59  31  =  100,  or  , 
which  he  given  tbu  mune  of  DORUuSTTK.     Both  species  appear  very  otioerti 

Bordos  in  Chili. 

BniiMTE,  Min.  p.  44. — From  the  Axdennea,  uiaL,  Koniaek,  Bull.  Aoad. 


Mm.  p.  Ot!.  — Liskeard,  Cornwall.  nnaL,  Wait,  Cb.  Nenra, 
rrTK.  Min.  p.  G'-ltS. — Bethi  gave  the  name  bonssin^^aultite 
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Brbituauptite.— Sec  A  rite. 

Breunerite,  Min.  p.  680.     See  Magnesite. 

Brociiantite,  Min,  p.  064. — Schrauf  (Ber.  Ak.  Wien,  Ixvii. ,  275,  1873)  has  thoroughly 
investigated  this  group  of  minerals,  finding  them  to  be  isoniorphous  with  malachite,  and  in 
crystalline  form  api)roximately  monoclinic.  He  distijiguishes  four  types.  I.  Brochantite 
from  Uezbanya  (in  two  varieties),  Redruth,  Cornwall,  etc.,  triclinic.  II.  Warringtonile 
from  Cornwall,  and  a  variety  from  Rezbanya,  monoclinic  (V).  UI.  From  Nischne,  Tagilsk, 
monoclinic -triclinic.  IV.  Ronigin  from  Russia,  also  a  variety  from  Rezbanya,  monoclinic  or 
orthorhombic  (anaL  by  Ludwig  of  this  variety,  Tsch.  Min.  Mitth.,  1873,  30.) 

Bronzite,  Min.  p.  208. — In  meteorites,  Rmnmtlsberg,  Poggj  cxl.,  310  ;  from  the  chrysolite 
bombs  of  tho  Eifel,  anal.,  same,  ibid.,  cxlL,  514,  1870. 

From  meteorite  of  Lodrau,  cryst.  and  anal.,  l^Hcfiermak,  Ber.  Ak.  Wien,  Ixi,,  409,  1870. 

Relation  to  other  minerals  of  the  pyroxene  group,  Tscfiennak,  Tsch.  Min.  Mitth.,  1871,  17. 

From  meteorite  of  Ibbenbiihren,  anal.,  v.  liith,  Ber.  Ak.  Berlin,  1872,  33. 

From  basalt  hills  of  Bohemia,  anal.,  Farski/,  Ber  Bohm.  Chem.  Ges.  (Zprdvy,  etc.),  I.,  26, 
1872. 

From  the  diamond  rock  of  So.  Africa,  analyses,  Maskdyne  iSb  Flighty  Q.  J.  G.  Soc.,  xxx., 
411,  413,  1874. 

Manayunk,  Penn.,  anal.,  Leeds,  Am.  J.  ScL,  III.,  ix.,  229,  1875. 

See  also  Eimtatite. 

Brookite,  Min.  p.  164.— Cryst.  (monoclinic,  and  isomorphous  with  wolframite),  Schrauf 
Jahrb.  :Min.,  1871,  163  ;  1873,  754  (Atlas der  KrystaU-Formen,  Lief.  IV.). 
Urals,  cryst.,  new  forms,  v.  LmclUenherg^  Koksch   Min.  RussL,  vL,  204,  1870. 
Found  at  Pfitsch  Joch,  Tyrol,  Tsch.  Min.  Mitth.,  1873,  49. 

Brucite,  Min.  p.  175. — Altered  by  exposure  to  the  air,  Hesseiibergy  Min.  Not.,  viii.,  45 
1868. 

Brewster,  N.  Y.,  pseudomorph  after  dolomite;  altered  to  serpentine,  J,  D.  Dana,  Am.  J. 
Sci.,  III.,  >'iii.,  375,  1874. 

BusTAMENTiTE,  Adam,  Tableau  Min.,  1869,  p.  67.  An  iodid  of  lead,  Liebe,  Jahrb.  Min., 
1807,  159. 

830  F.  Byerite.— A  name  given  by  Mallet  (Am.  J.  Sci.,  III.,  ix..  146,  1875)  to  the  min- 
eral coal  of  Middle  Park,  Colorado.  It  belongs  to  the  claas  caking-bitnminous,  and  gave  on 
analysis,  3J)-95  p.c.  volatile  matter  (gas  and  tarrj'  oil),  54*03  p.c.  fixed  residue  (cokeaD<l  ash), 
and  0(»2  p.c.  water.  G.  =  1.32^3.  Color  jet  black.  Powder  brown.  It  resembles  al]>ertite 
in  the  large  amount  of  gas  and  tarry  oil  yielded  by  it,  but  differs  in  being  heavier  and  in 
yielding  no  soluble  products  with  bisulphide  of  carbon,  ether,  etc.  It. also  resembles  tor- 
banite,  but  is  heavier,  does  not  crackle  in  the  fire,  and  melts  and  intumesces  when  heated. 

Bytownite,  Min.  p.  340. — Tuchermak,  Pogg.,  cxxxviil,  162. 
Shown  to  be  a  mixture,  Zirkel^  Tsch.  Min  Mitth.,  1871,  61. 

Cabrerite,  Min.  p.  561.— AnaL  and  description,  FremH,  Jahrb.  Min.,  1874,  682. 

Cacheutaite.  Adam,  Tableau  Min.,  1869,  p.  52.  A  doubtful  variety  of  clausthalite 
from  the  Cacheuta  mine,  Mendoza,  So.  Amer.,  Dana,  Min.,  p.  798. 

Caciiolong,  ISiIin.  p.  199.— Analyzed  by  Nordeiiskibld,  (Efv.  Ak.  Stockholm,  1874,  3. 

Cacoxemte,  Min.  p.  584.— St.  Benigna,  Bohemia,  Borieky,  Ber.  Ak.  Wien,  Ivi,  6,  1867. 

Calamine,  Min.  p.  407.— Silesia,  anal.,  Wieser,  Verb.  Geo!.  Reichs.,  1871,  112. 
Wythe  Co.,  Virginia,  anal.,  Jrby,  Ch.  News,  xxviii.,  272,  1873. 

Calaverite,  Min.  p.  795.— Red  Cloud  mine,  Colorado,  anal.,  Qenih,  Am.  Phil.  Soo. 
Philad.,  xiv.,  229,  1874. 

Calcite,  Min.  p.  670. — In  melaphyr  on  the  Nahe,  cryst.,  new  forma,  «.  BaHi^  P<CT-i 
cxxxv.,  572. 
Cryst.  Meyn,  Eose,  ZS.  G.  Ges.,  xziii.,  456,  464. 


10  Arrtsoa  n. 

Diocum'on  of  catuM  nrotlnoing  Taxiety  in  forms.  Credner,  J.  pr.  Oh.  II.,  1.,  293,  UIS. 

DiBciiiwioa  of  twinH,  SeMrff',  Jtiiab.  Min.,  iVftO,  542. 

Pi^udoiQOrphs  ill  wiiidBtone.  Heiilulbeis.  Kluckf,  Johrb.  Min.,  1800,  714 ;   M  Sievnng.  nc 
Vieunk,  Braiiia.  Jnlirb.  O.  Itdulii..  xx,  1,  1870. 

pBaadotnocpb  nfter  npophyltiWi.  Streng.  Johcb.  Min..  1670,  42S. 

An  appiitenU;  beiiunior]iliic oryatoi.  Bauer,  ZS.  O.  Oes.,  xxir.,  307,  1873. 

Striegan.  crysU  (withR".  -iSlt^  -JR),   ir^6-^,  Tscb.  Min.  Mitrh  .  1H79,  «3. 

Lake  Superior,  nyst,,  ffeiutenherg.  Mm.  Kot..  Ix..  I.  18T0;  Canniy  Is.,  ib.,  ix.,  0;  Bli 
berg,  ibid,,  x..  87.  1871  ;  Icolao.l,  ib.,  «..  9.  l»7a:  Atidroasbcrg.  xi..  17,  1873. 

iiMloctiteit  tmla  NieiDKchiti,  from  Erxbeifr.  arrBt.,    I'Tb'l.  Lotoe.  Dec;.  11^73. 

Laku  Supenot,  a  remarkable  twin,  t.  JiuUi,  Pog^g:,,  cliL,  IT;  Alston  Moor,  cryst.  IB'V 
Ibid.,  Eis.  Bd.  t.,  438. 

Cryfct..  drillinB  (3It).  E.  S.  Dam,  TboIu  Min.  Mitth.,  I«74.  ISO. 

BrawiUr,  N.  T..  nlter(Ml  to  serpentine.  J.  !>■  Diiiin,  Am.  J.  Sui.,  III.,  viii.,  375.  1874. 

Prom  the  laelapbyr  at  ftmiiidorf,  oijhI...  now  forms,  Se/iiiin-r,  Jabrb.  Min.,  1874,  838. 

Cotnloipie  of  planes  ^ven  bj  JJr*  Viuitiaar,  tioneluted  into  Noumann'H  Symbols,  Ibtta 
btrg.  Jahrh.  Min.,  1874,  Mfl. 

Sohnepberg,  remarkable  asBociatioa  with  qnartE,  f.  liit/i  o&d  KreHtfl,  Ber.  Ak,  Be^k, 
1874.  G»a. 

Cai.eduMTe,  Mill.  p.  (12-1. — Red  Gill,  Cumberlnud.  crjat,,  llivmcntierff.  Min.  Sot.  ol,  ■ 
48,  1&70.  1 

Leadhilla,  anal,  by  Mnfkrlffitt  and  Flight ;  tbey  cnnclmio  that  tbe  minera]  in  reall;  free 
from  carbonic  acid,  and  correKpondH  in  composition  to  the  formula  n^bS  -t-  SCaft  -t-  Sfbll. 
J.  Ch.  Soc„  II..  xii..  101,  1878. 

Bexbana,  crjut,  Sdtrauf,  Ber.  Ak.  Wien,  bdr.,  173;  liv.,  341.     See  Appfodix  L,  p.  IS. 

Oampbsllits.    &e>:  Ciialtpitb. 

CAKL-Kt.tiTB,  Min.  p.  33ft,— Comp.,  Kenngott,  Varh.  Min.  Oca.   St.   Pet.,   II.,  vn. 

CAnnoNYTTRIMB,     Adam.  Tableau  Min.,  1800,  p.  24.     Synonym  of  Ungtrritt:,  Duaa  SBfc, 


t  Wippra  in  the  Hon,  anal.,  Lo»ten,  ZS.   G.   G 
,t  Winalow,  Me.,  Jiiekwn,  Proc.   N.   Hist.  Boat.,  ! 


Cki.kmtite.  Mill.  p.  fill). — Anal.,  and  discuaiiion  of  prodiicta  of  decomposition,  C'Uik,  Ba. 
Ak.  Wicn.  Ivii..ll31).  IKIH*. 

Foniul  in  tertloo- TOohx  of  f^pt.  Phil.  Mng..  IV..  xxxviii..  Iti3,  1809. 

PBHiidoraorpbH.  Stiirfhi,  Atta  Acail.  Sci.,  Nnpoli.  Mareh,  1370, 

Cn-Nt.  inonioir  (many  figucoa).  A'/ei-'iueli.  Bor.  Ak.  Wioii,  lix.,  .'i40,  Itdifl. 

Mimt.;  a:  Zcccolino.  Italy,  nunl.,  Ar/.Mnli.  Boll.  Com.  Geol.  Ital.,  1871,  135. 

F..mnl  near  Hannover  Linilener  Biti^.  ff"'*'--  Jahrb  Min..  1870.  4N0. 

UiUIonxlrjrf.  eto.,  cryst.  and  uualyscN.  u'itb  a  dlHcuwiion  of  the  intlaence  of  ieomoiphooi 
admixtnrex  on  tho  co'BtalUue  form,  Arzriini,  ZS.  O.  Got.,  xxiv.,  477,  1S72. 

Ci-:nAm;vniTE.  Min.  p.  114.— Andreawherir.  in  cryntnls,  c.  fl radilfek.  .Inhrb,  Min..  ISfSO.  44.'>. 

Ih>iiieyko  hna  desicribed  n  related  mineral  from  the  Cordillera  of  DebeHa.  It  cont,ain4 
beside  AjcCI  alno  A|;,C1  and  Cn  .01,  tboiiffb  in  varying  propoitioui*.  as  shown  by  the  annlvsei;. 
ItH  color  in  ash-gray,  und  it  does  not  alter  at  oil  on  exposure  to  the  light.  Sectilc  like  bocn- 
Bilvcr.     M  Append.  Min.  Chili,  1871. 

Cerbolite.    See  Bti 
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Ckroltte,  Min.  p.  470.— Sr.::oiiy,  anal.,  Frenzel,  Jabrb.  Min.,  1873,  789. 

Ckri  ssiTE,  Mill.  p.  700. — Kurlibaba  (Bukowina),  cry&t.,  Zephai'oviefi,  Ber.  Ak.  Wien, 
Ixii..  4;J5),  1870. 

Cryst.  meiuoir,  Kakacharow,  Min.  Russl.,  vi.,  100. 

Cryst.,  new  forms,  and  discussion  of  twins,  tkhravf^  Tscb.  Min.  Mittb.,  1873,  p.  203. 

CiiAiiAZiTE,  Min.  p.  434. — Discussion  of  composition,  with  amxlyses,  Keungott^  J.  pr.  Ch., 
II.,  i.,  123;  lltimiueLsbery,  Pogg.,  cxlii.,  470  ;  anal.,  ZS.  G.  Gcs.,  xxi.,  84. 

CiiAi.coLrTE,  Min.  p.  58o.— See  Torbernitb. 

CiiAi.roMicriirE.  A  name  used  by  Blomstrand  for  a  mineral  baving  tbe  composition  3CuS, 
FeS'.  and  hence  synonymous  with  bornite  (see  Rammelsberg  Min.  Chem.,  p.  115).  (Efv. 
Ak.  Stockholm,  xxvii.,  p.  24,  1870. 

370  A.  Chalcomorphite,  v.  Rath,  Pogg.  Ann.,  Erg.  Bd.  vi.,  p.  376,  1873. 

Hexagonal,  a  (vert.)  =  1-8093.  Occurring  planes  0,  7,  1.  0:1  =  114'  24'.  Cleavage,  0 
di.stinct.  H.  =  .1.  G.  =  2  •54.  Lustre  vitreous.  Pyr. ,  gives  water  m  a  matrass,  l)ecoming 
white  and  luBtreless.  *  B.B.,  fuses  with  difficulty  on  the  edges,  curling  up  like  akolecite. 
Soluble  in  HCl  with  the  separation  of  gelatinous  silica. 

Analvsis  (1.  c.)  on  0-2()  gr.         Si  Xl  Ca  1^  (and  some  C) 

25-4  4  0  44-7  lG-4 

loss,  in  part  Na,  9-5  =  10000. 

From  the  Laacber  See,  also  from  Niedermendig  in  the  Eifel.  Occurring  in  cavities  in 
limestoue-inclosuxes  in  the  lava. 

CiiALcoruYLLiTE,  Min.  p.  571. — Cornwall,  analyses,  Churchy  J.  Cb.  See.,  II.,  viiL, 
108,  1870. 

CriAi.coPYRiTE,  Min.  p.  65.— Cryst.  memoir,  A.  Sadebeck^  ZS.  G.  Ges.,  xx.,  595,  1808; 
even  iipi)arently  holohedral  forms  are  really  hemihedral,  same,  ib.,  xxiv.,  181,  1872. 
Tuscany,  analyses.  Boll.  Com.  Geol.  Ital.,  1873,  230. 

68  A.  Chalcopyrrhotite,  Blomstrand,  (Efv.  Akad.  Stockholm,  xxvii.,  p.  23,  1870. 
Massive.     Color  like  that  of  pyrite  with  a  tinge  of  brown.     Hardness  nearest  that  of  cbal- 
copyrite.     G.  =4-28. 
Analysis  (1.  c.) 

Fe  Cu  S  residue 

J         48-22  12-98  3816  0-74  =  100-09 

which  gives  the  formula  Fe'CuS^  or  "  ,  ^  r  Fe  S'* 

Occurs  at  Nya  Koi)parberg,  Sweden,  in  small  imbedded  portions  with  magnetite,  spalerite, 
calcite,  as  well  as  chondrodite,  the  mineral  most  characteristic  of  the  locality. 

Chalypite.  A  name  given  by  Shepard  to  a  compound  of  iron  and  carbon  found  by 
Forchhamnier  as  a  leading  constituent  of  the  Nir.koniak  iron.  The  carbon  varied  from 
l-%\  —  11.0(3  p.  c,  corresponding  to  the  formula  CFe*  (Am.  J.  Sci.,  II.,  xlviii.,  28,  1867). 
Meunier  uses  the  name  (Ann.  Ch.  Phys.,  IV.,  xvii. ,  36,  1869),  and  introduces  another,  Caxnp- 
bellite,  for  a  similar  compound,  C.  =  1-50  p.  c,  seemingly  containeil  in  the  Cami)bell  Co  , 
Tcnn.,  meteoric  iron,  which  was  analyzed  by  J.  L.  Smith  (Am.  J.  Sci,  II.,  xix.,  159,  1855). 

CiiAMASiTE,  Min.  16.— In  meteoric  iron,  Meuniet%  Ann.  Ch.  Phys.,  IV.,  xvii.,  32. 

CiiiLDRENiTE,  Min.  p.  579.— Tavistock,  anaL,  C/iurc/i,J.  Ch.  Soc.,  IL,  xl,  p.  103,  1873. 

Chlorite.     See  Ripidolite,  Proclorite. 

CiiLORiToiD,  Min.  p.  504.— Chatham  Co.,  No.  Carolina,  anal.,  Oenth,  Am.  Phil  Soc 
Philad.,  xiii.,  399,  1873. 

138  A.  Chlorocalcite.  Scacchi,  Rend.  R.  Accad.  Sc.  Napoli,  Oct.,  1872  (ZS.  G.  Ges., 
xxiv.,  505). 
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btnnetrio.      la  biqbII  ciystiils  with  eoliio,  octahedral  nni!  dcJeoAliDd ^ 

parent,  BomotimeB  BWined  a  light  violot.  Verj  noluble,  deliqneMing  resdily.  Analjaw  gnv* 
JM'TS  p.  c,  CnCl,,  the  rcfliiliiB  oonaUting  of  the  cliloridea  of  potash,  eodu  oiid  muugaxii^e. 

iBomuTphniiit  with  the  chloriili^s  of  potiuh  and  aitda. 

Found  at  Va«UTiiiB  in  Ihe  (loiubii  thrown  ont  during  the  erui>tion  iu  Ajiril,  1S~3. 

raOKDRODITB,  Min,  p   UaS.— Compoaition  .liKJUBned.  KeniiBott,  Slit.  Gea.  Zflricb,  sir., 

ica,  imi. 

Vatgnn.  crfELtnU  iJcslioiil  with  huinit«,  type  II,.  Knkneharuie,  Min.  Rnml.-.  YL.  73  A  wiq, 

liya-Koppiurbfr^.  crytULls  bolongiiig  to  bomite.  type  IL.  n.  Eitlh,  Pogg.,  uxUt.,  5GSt,  ItfTl. 

Fonod  ill  the  Il^hmerwald,  nest  Ilusine,  Kioci.  Ber.  Hfihtn.  Oua.  Pm^.  I8T3.  :)<)0. 

BcewHter,  N.  T.,  anal..  Hr.idriidtiuf/A.  Am.  J.  Sd.,  111.,  vl,  212;  tlteied  to  serpnitine. 
J,  It.  Ulna,  ibiil,,  TJJi.,  37S,  1C74;  preliminary  notioe  of  iSTjitaJii,  in  which  it  inBhown  VcM 
while  tlie  mnjority  belong  to  tlm  aecond  tjpe  (bumlte),  there  are  nleu  Hime  wbiofa  nrn  of 
Igf  lit-  The  anmo  planes  oucnr,  aa  on  humite,  with  a  laige  number  of  other  new  furnu, 
tjie  kind  of  hemihudriam  is  the  some,  and  the  angles  are  nenrlf  identicid.  E.  &  liana,  UdiL, 
ji.,  t!3,  IH75. 

See  also  Houiite. 

Chhomitii,  Hiu.  p.  lliU  —Analyses,  Koksoh.,  Hin.  BnssL,  T..  101,  WW?. 

AnnljwK,  Qkmn.  Ann  Ch.  Phys..  IF.,  x'i.,  00. 

UonteieyUo..  Cnl. ,  anal,,  K.  OMnmilfi.  Proc.  Ac,  Philnd.,  t87S,  385, 

IttuiKnry.  oiinljaea.  Hoffmann,  Jahrb,  Min,,  1873.  UTA. 

S«e  Hagnootarotnite. 

CHKoMTicoTrrE,  J.  Ptterten,   J.  pr.  Ck,  qt!.,  I!!?.     Appendix  1.,  p.  3. 

CHBYBOnEiiTi,.  Min.  p.  I3B.-Hol«fEgfotii.  anal.,  F.  J.  Urut.  Jahrb.  Min.,  1868,  ISt 

Crjst.,  ibid..  ISfiU,  aHl. 

Hnssift,  cryat.,  new  forms,  £lein.  Jahrli.  Min,  1*19,  B48  ;  18T1,  470. 

lEDmnrphona  with  chiysolite,  Hadcbcck.  B«r.  G«a.  liflrlin,  Hay  17,  18T0;  Jahrb.  BUn.. 
1870,  flSS. 

CnKTBOLiTE.  Min.  p  35S.— Lancher  See,  oryst,  b,  Ilalh,  Fogg.,  ci»xt..  570;  Teanrioi, 
twin,  ibid.,  p.  .181. 

Bourbon  IiiIeB.  red  variety  In  laTa.  l^uehf.  Jahrb.  Uin.,  1889,  RTT.  | 

Aa  cnustitnpnt  of  mcks.  Itiiii.  Bci.  Ak.  Wien,  Ivi.,  954 ;  Mins,  wtCli  onnlyuu,  DMfhrrraat, 
ibiii.,  p.aiil;  from  meteorite  of  Lodrnn,  iinal.,  T'clirrmak,  ih.,  btt,  4B7,  1870. 

Cryxt.  memoir,  Kok-feJuiriir,  Mia  Hussl..  VI..  1.  1S7'1. 

From  the  PuIIiib  iron,  annl,  c.  li'Umlutiirr.  \en>\.  Hud.  Ak.  Amsterdam,  v.,  302,  1871  ; 
from  Tjobe  (Judia).  met«orib!,  anal.,  came,  lb.,  vi,,  .">4,  1N73. 

Fioui  Hinie  basalts  of  Bohemia,  anaJ.,  Furtku,  Ber,  Chem,  Gea,  Biibm.  (ZprlvT,  etc.), 
187:i,  22, 

3.  anal.,  B.  &  Diinii,  Am.  J.  Sci.,  III.,  iii.,  49,  187i 
187a. 

Ci[itVHOTJi.K,  Jliu.  p.  403. — See  SEKrnNTiNE, 

CncsiTE,  Min.  p,  238.— Character  doubtful,  liMieiihiiseJi.  Jahrb.  Min.,  1873,  1C9. 

ClNNAltAR,  Min.  p.  aa. — Province  of  Lu' 
qnaitz,  Aeliinrdi,  Boll,  Com.  Geol.  Ital..  Ihii,  nw.     i-n".  t-^n--.  »».,  i>. 
^eudomorpb  after  barite,  Dnrand,  Cal.  Acad.  Sol.  iv.,  211,  1872, 

Clarite.  SandberRec  has  given  this  name  to  a  anpposed  new  mineral  occurring  at  the 
Clara  mine,  near  Sohapbach,  Kinzigtbal.  The  chief  coustitueDta  were  found  to  be  sulphur. 
antimony,  arsenic  and  copper.  Cobir  dnrk  steel  gray.  ApimrenCly  orthorhombic.  with 
deavage  perfect  iu  one  (maccodiagonal)  direction.  Occurs  altered  to  chaicopyritc ;  also 
affords  covel lite  as  a  result  of  decoiuiHjsltiou.  In  addition  to  these  minerals,  tcUahedrite 
has  lieeu  found  at  the  same  mine,  and  in  lai'ger  iinautities  barite.  Uuorite,  psilomelone  and 
Umonite.     Jahrb,  Min.,  1874,  000. 


CLrNiiiiLi.inii.;.  Min,  p.  4!)7.— IJelouging  to  a  ■'cUno-heaagonal"  system,  Sc/irau/,  Xacb. 
Min.  Miith..  1874,  lUl. 
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Chester  Co.,  Penn.,  anal.,  Neminarz,  Tsch.  Min.  Mitth.,  1874,  176. 

Coal,  analyses,  showing  the  presence  of  sulphnr  in  addition  to  that  combined  with  the 
iron  (as  FeS,),    Warmki;,  Ohio  GeoL  Report,  1870,  p.  412. 

CoBALTiTE,  Min.  p.  17. — Thermo-electrical  character,  Base,  Pog^.,  czlii,  1, 1871 ;  Schrauf 
id  Diuia,  Ber.  Ak.  Wien,  Ixix.,  156,  1874. 

"lOEUULEOLACTiTE,  Petersen,  Jahrb.  Min.,  1871,  353 — Appendix  I.,  p.  3. 

Dr.  Gf-nth  has  observed  a  similar  mineral  with  waveUite  at  General  Trimble's  iron  mine, 
near  White  Horse  Station,  Chester  Valley  R.  R.,  Chester  Co.,  Penn  (the  locality  erroneously 
called  ''  Steamboat ").  It  is  in  cryptociystolline,  botiyoidal,  incrustations  of  a  pale  greenish 
blue  or  sky-blue  color.  An  analysis  of  nearly  pure  material  gave  him  :  P  36*31,  Xl  38*27, 
Cu  4-25,  H  =  21-70,  quartz  0  54  =  101-07.  G.  =  2606.  Neither  the  waveUite  nor  any 
other  associated  mineral  contains  copper,  so  that  Dr.  Genth  regards  it  as  probably  belonging 
to  the  constitution  of  the  mineral  (priv.  contrib.). 

CoLUMBiTE,  Min.  p.  515. — Bodenmais,  composition,  Hermann,  J.  pr.  Ch.,  dii.,  127,  1868; 
n.,  ii.,2,  113. 

Composition,  Bamrndsberg^  ZS.  G.  Ges.,  xxi.,  555,  1869. 

From  New  England,  Shepard,  Am.  J.  Sci.,  II.,  1.,  90,  1870. 

Relation  to  wolframite,  jere)nqjeto,  Jahrb.  Min.,  1873,  421 :  also  Grothand  Ar^runi,  Pogg., 
oxlix.,  235,  1873. 

San  Roque,  Argentine  Republic,  anal.,  Siewert,  Tech.  Min.  Mitth.,  1873,  224. 

COPIAPITE,  Min.  p.  655. — AnaL,  Domeyko,  4th  Append.  Min.  Chili,  p.  7,  1874 

Copper,  Min.  p.  14.— Wallaroo,  Schrauf.,  Tsch.  Min.  Mitth.,  1872,  55;  artificial  crystalfl, 
ibid.,  1873,  290. 
Cryst.  note,  Zerrenner,  Tsch.  Min.  Mitth.,  1874,  64. 
Remarkable  crystal,  Kokacftarow,  Verb.  Min.  Gea  St  Pet.,  IL,  vil  (Jahrb.  Min.,  1873,  421). 

CoQUiMBiTE,  Min.  p.  650.— Atacama,  anal.,  Domeyko,  4th  Append.  Min.  Chili,  p.  6,  1874. 

CoRKiTB.  Adam,  Tableau  Min.,  1869,  p.  49.  A  synonym  of  beudantite,  Levy  (Dana 
Min.,  p.  589). 

CoRNWALLiTE,  Miu.  p.  569. — Analyses  by  Churchy  confirming  it  as  a  good  species,  but 
giving  a  smaller  amount  of  H  (about  8  p.  o.)  than  in  the  analysis  by  Lercfi  (L  c),  J.  Ch.  Soc., 
II.,vi.,  276,  1868. 

CoRUNDOPHiLiTE,  Min.  p.  504. — Chester,  Mass.,  anal.,  Eaton^  Am.  J.  Scl,  II.,  xlvi, 
256,  1868. 

Corundum,  Min.  p.  187. — Pelham,  Masa,  Adam»,  Am.  J.  Sci.,  IL,  xlix.,  271. 

No.  Carolma,  Am.  J.  Sci,  III.,  iii,  301 ;  same,  Shepard,  ibid.,  iv.,  109,  172,  1872 ;  same 
(also  Montana),  occurrence  described,  J.  L.  Smith,  ib.,  vi.,  180. 

Chester  Co.,  Penn.,  Proc.  Acad.  Phihid.,  1872,  2:38,  260. 

Ceylon  (sapphire),  cryst.,  Klein,  Jahrb.  Miu.,  1871,  486. 

No.  Carolina,  complete  description  of  occurrence,  analyses,  and  enumerarion  of  yariouB 
minerals  as  alteration  products,  Genth.,  Am.  Phil.  Soc.  Philad.,  xiil,  361,  1873. 

CosALiTB,  Min.  p.  797. — Found  at  Rezbanya,  Fremel,  Jahrb.  Min.,  1874,  681. 

CoTUNNiTE,  Min.  p.  117.— Vesuvius,  Scacchi,  Atti  Accad.  Sci.  NapoH,  (read)  March,  1870. 

Crocidolite,  Min.  p.  243.— Altered  to  Faserquarz,  Wibei,  Jahrb.  Min.,  1873,  367. 

Cronstedtite,  Min.  p.  503.— Cornwall,  analyses,  and  cryst.  description  (an  illustration 
of  hemimorphism  of  a  very  interesting  kind),  Maakelyne  and  Flig/Uy  J.  Ch.  Soo.,  U.,  ix., 
9,  1871. 

Oryoconite.  Kryokonit,  Nordemkiold,  (Efv.  Ak.  Stockhohn,  1871,  293;  1874,  8.  (Pogg., 
Ann.,  cli.,  161,  1874 ;  Geol.  Mag.,  ix.,  355,  1872.) 

Nordenskiold  has  gfiven  the  name  cryoconite  to  the  powder  found  by  him  in  Greenland 
covering  the  surface  of  land  ice,  aa  also  at  a  distance  of  30  miles  from  the  coast.  It  formed 
a  layer  of  gray  powder,  sometimes  several  millimetres  in  thickness,  and  often  agglomerated 
into  small  round  balls  of  loose  consistency.     Under  the  microscope  it  was  seen  to  consiBt  f o^ 
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»//  *i.'.^  *'  '/•'  t  t'ti.t,^'  f,  .'  /»  ,  .*  •,,.,\  •  .  .*•.,  it  i.,,»  it.-i  f»i  '  i{i,  it+i  L*oiu>*f'Z.- 
I'  .**'.  Ifrt.  ^';,'  n'.i,  w.*.  •.'.*  ■-?:%;.'•.'•.  nti:  .  ?  .r  i:  :  ti  :  r^i  z=^  -J  :  :»  .  j-.  ui^.  -- 
/.^«r.  v^  :.;■:,  .^  rl'.  *.  -  S.  ~:  -  J/.  J>  ' Z" '.■.:a"  ;.'rav:t v  wa-.  2"':;'.  ill'  ('  ..  U— - 
#-;;i'/.i  ,  ••.•■■J  '■,'»^^^  ..Ji'.  *'-(.'  :.  .'•.'  :.y:..:.::  '1  l.r  :..uj-ij«  l.c  l.tiATTicj*;**  cmUmU:-  11;-*— 
' •// '/t . I  ;j :.' j  I .;  ,  i . ;•  ■  /J ;.  i . . ' ■  a .  •  .  J  •.  .' •  ;: u /  ■ .  l^.-  *. :. '.  ■•»■  •  ;*  r *,••.  <tf  t b «:  j.k  iw  d f i .  lii-.  ■  '.---- 
0".   jj-   i.',y«.  .!   ij.ijri  *r:i*'r  *.:.'.*■  r'/n.*.  ir'.-.'r   J:*-'.  Ma\»:Li.  e,.r  ir>tsn  t^ouik-  uiiku«'*n_"f"j; 

'I  J.I    ny'.y*ti   ra<.'/  /!Vi-n  ;-  :i  v«-ry  i.r  iiji'nv  ou*.-.  fiiid  liiertr  M.-eiii*>  1-4'  lit  lit- ^ufc 

i/tiiil  »,i-i\i'jii  !»•  \i  r\  f  J  If*  J;  ijiai  tff  all  ''ii;:'-/*  iiiiv».'-liiK:hvtt,  m>  that  lit  cnuct 
j/i«/jH  iJy.  a;-.  In;  '  aiJ«  ;t.  u  "'  iravJjyij^-  'Ju«l.*" 

r'  It  Y  o  I ,  f  1 1 . .  .M  i  J  J   J*.  1  :^'i.    -  31  a  Ji  u  f  a^.-l  u  ro  of  M>da  f  rum .  ./.  />    .^//*  if  h    C  bem.  Xr» 

(*icvi''ioM<ii{i'nn  K,  Mill.  p.  OJiii,  -  Kxifii*<iv<:  (if:[K>hitM  iu  Xevi»<la,  Am.  J.  S(i.. 
hi  11  I'mmit*', 

Oryfftfil]it««H.  A  iiaiiHr  /iv  !i  >/>•  Voj;*  l«.ai»(f  to  t>ur  forms,  oft*,  n  ol»serTed 
i;,'iM-oiiH  iiM-k^.  v.'liii'li  sli<.w  a  i'';:iiiar  arraii/t-iiU'iil  t»r  ^rr«/ii{iiijjr,  \i\\x_  havt  i_'>l  it- 
rl>^lill:-.  jiiiiij*  «il;iiiy  ii'if.  lln  ir  ri-;4n!;ir  «'\liiiiii-  Inriii.      TIk'v  s*"^*  m  i«»  f^irm  i: 

^^.^  |»   lulwi-i-n   iiiiii>i'p)M>ii.4  iiiaLL':!'  and   ti  in:  ri-vhtals.      Si'i;  Vo^»-<-|sai)t»". \}\\.  Ki 

iJniiii,  l^i.i,  iliiM  A|»|».   i»  vi.     To  till'  <:i  \>tailiii"-.  Vi>jr<;lKiiii;r   \\u.a  jriV'-"ii   a  ^:-- 
iin  iiiiliiij.',   ti»   linii    l'»ini   or  appcaraiii-f:  :    CiJi-nlttK  « Voj:(ls;iiijr.    !».    l-*.-.    .•/■' 
tjiiii/'t'it>n  i\t.  VI.  M  •.' I,  >/>/#«# /v/ /i.H  <p.  \:',\\,  rin,t'dt'/,M  J  p.  i:u».  *ff**f**».Sf.hftilt*^  <:■ 
jihiiiilt.^  I  p.    !•»•»;,  filivts^ilniriti-*  {\K    \\\  ij^ijntintsitlui  ritvH  i.ji.    J.'j.~>>.       Sec  ulz^^.*  /'i 


ri  iiwrii  .  Mill.  p.  Ti'i.      |''oiMiil   at  Tuiiahrrjr^  Kafvoltori>,    Sweden,  analTi>« 

l''i.i    r..iii.  stiMki.oim,  I.,  in.').  is7:{. 

C:iilHrtKm»iti*.     Si'<>  .li.i'i''i:i(isirK. 

rii'icni..  Mill    p.  \\\X      LiNkraiil,  ('»»ni\vall.  rn!<t.  (l-i!  n«;\v),  St'Jtrtntf  Tsch. 

l'^ll.  hh;. 

rriMtiiM'VTiii;       \.l:im.  Tjilili-an,  Mill.,  lsi»!l,   p.  40.     An   apntitc    from  Chi 
'JO  ill  p.  i\   In;  nti:il\/i<(l  liy  I'irUl  (Uana  Mi  11.,  p.  5:^. ) 

660  A.  Oiiprom;n;iiOMito.     S'.trr/(i,  Ilnul.  II.  Aorad.  Sr.    Nap<»li,  Oct..  1-^7:2 

\<i\  .  .'iiTit.  I'mniil  ill  \  i-.sii\  ius  as  :i  pru.liu-t  of  tlio  rruplioTi  of  April.  1*^7',*.  in 
n  ir  I  ..  i'on«.isliii:.'.  ot'  I'npprf  \it".ol  and  Mili'liatr  «»t  ina«^nrsia.  Froui  tb«"  St'Intiii 
olil.iiiiid  b!i\int;  llw  ronipo-'ilioii  ^l  u  M«;>  s   .    7  II,  a:ul  isiMnorj^hous  with  iron  > 

\'\  \\\\\  .  Mm  p  :i7."i.      No  Carolina,  with  ooninduni,  <M7«^'/.  Proc.  Am.  PLil. 
MM  .  :ls|.  i^:.t. 

\\  vNiM  Mvirm  .  //.  '.  r.  ...  .1.  pr.  C\\..  ovi.,  tl-V-   Appendix  1.,  p.  4. 

r\  vNoiKUir.  u  .  Min   \y  (ii'n*.     Tap  «I.uouik\  no:«I»y  Vis;nii.  C  K.  Ixx..  li^Vj 

I  wiviiM  Ml.  Mm    p    r ."»      t^piii'nl  » hanjouv**.  /*-f^  ZS.  G.  iirs..  xxvi.,  IS 

n  ri;oM  u»  I  »  in  .    Min    p.  iUH»      Chili.   ar.rt'.>>t's.    IVnirvko.  J-.i  Apivnv:    Min. 

IN-: 

6\^   A.  OupuMunjiiitit«».      r«u!i:M:,ti'  do  ou:vn\  /*-.rti-,  Ann.  de>  Mine*.   V 
Vt:.  IV.;»       l'«pu»liiU4;M.:to.   .1..  ;   ..    IVoUiU  Mui..  l>tiy.  jv   itt. 
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Amorphous,  forming  cniKts  of  one  or  two  mm.  thickness,  enveloping  small,  hard,  glittering 
kemeU  of  cupreous  schecjlitc  (the  latter  green  in  color). 

("olor  yellowish -greon.  Streak  bright  greenish -yellow.  Analyses  of  fragraenta  taken  with 
a  knife  from  different  crusts. 

W  Cu  Fe  CsL  residue  (Si)  It 

1.  ^55-7  4-2  21  2-4  45 

2.  50 -48  3003  253  200  3-87  4()2=10013 

3.  55:>4  28  15  3  02  1(K)  6  00  4*02=  09  03 

Analysis  (2)  was  made  on  what  was  regarded  as  the  purest  material.  Part  of  the  iron 
probably  belongs  with  the  residue  (Si).  The  composition  is  expressed  by  the  formula  \V"Cu, 
there  being  also  some  WCa  present. 

On  charcoal  blackens,  and  fuses  easily  to  a  black  globule,  slightly  porous,  and  with  an 
uneven  surface.  In  the  closed  tul)e  gives  water,  at  a  red  heat  loses  4J  p.  c.  Easily  decomposed 
by  nitric  acid,  even  in  the  cold,  giving  a  yellow  residue  soluble  in  ammonia,  and  a  solu- 
tion strongly  colored  by  copper. 

Found  near  the  copper  mines  of  Llarinico  in  the  en\'iron8  of  Santiago,  Chili.  The  cupro- 
Bcheciite  (Dana  Min.  p.  G0(J)  associated  with  the  cuprotungstite  had  sometimes  a  rich  dark 
green  color,  also  a  clear  green  color  with  a  tint  of  yellow  ;  lustre  vitreous  or  resinous,  with 
an  imperfect  lamellar  structure.     II.  =4.     An  analysis  gave  : 


w 

Pe 

Cu 

Ca 

ign 

insol. 

(70  00) 

1-55 

510 

15-25 

1-70 

040=100 

The  ordinary  scheelito  also  occurs  at  the  same  locality,  but  is  easily  distinguished  by  ita 
superior  hardness. 

Ci:PROV.\NADiTE,  Adam,  Tableau  Min.,  1869,  p.  33.  Syn.  of  chileite,  1853,  Dana  Min., 
p.  012. 

D.\MOCRiTE,  Min.  p.  487. — Ilorrsjuberget,  anal.,  i^fZs^rt>w,  CEfv.  Ak.  Stockh.,  xxv.,37, 
1808. 

As  a  result  of  decomposition,  anal.,  Tsc7i&rmak\  Ber.  Ak.  Wien,  Iviii.,  16,  1868. 

Salui  Chateau,  anal.,  Koidnrk  and  Dncirux^  Bull.  Acad.  Roy.  Belg.,  II.,  xxxiii.,  824,  1872. 

Optical  character,  B(iuei\  ZS.  G,  Ges. ,  xxvi.,  183. 

No.  Carolina,  associated  with  corundum,  analyses,  Gent/i^  Am.  Phil.  Soc.  Philad.,  xiii.,  384, 
1873. 

A  variety  of  damourite  has  been  called  Sterltnoite  by  J.  P.  Cooke  (Mem.  Am.  Ac.  Bos- 
ton. 1H74,  p.  39). 

It  agr(»es  with  (f^imovrile  in  physical  properties,  but  differs  in  the  value  of  the  optic-axial 
angle.  Biaxial  divergence  about  TO"  (^damourito  10''-12'),  plane  of  axes  parallel  to  the  shorter 
diagonal     Dispersion  small.     Analysis  by  C-  E.  Munroc.  (1.  c.) 

Si  ?tl  Fe  it  H 

43-87  36-45  3*36  10-86  519 

Rogardmg  the  water  as  basic  with  the  protoxides,  the  atomic  ratio  becomes  Si :  fi:  ]ft= 
4:3:   I  (as  in  diiniourite). 

Found  at  St<irling,  Miuss.,  as.sociated  with  spodumene  in  the  vein  of  a  largo  bowlder  rock. 
(This  same  name  was  given  by  Alger  to  the  zincite  of  New  Jersey. ) 

Danaitk  (arsenopyrite),  Min.  p.  78. — Relation  to  glaucodot,  Tseiiei'mdk^  Ber.  Ak.  Wien, 
Iv.,  447.  1H(57. 

San  Jo.*?o,  anal.,  Domeyko  2d  App.  Min.  Chili,  p.  13,  1867. 

Shown  to  possess  positive  and  negative  therrao- electrical  varieties,  Schvauf  and  Dana^ 
Ber.  Ak.  Wien,  Ixix,  152,  1874. 

Datolite,  Min.  p.  380. — laomorphous  with  euclase  and  gadolinite,  Bammelsberg,  ZS.  G. 
Ses.,  xxi.,  807.     See  Euclase. 

Andreasberg,  anal.,  Lemberg,  ZS.  6.  Ges.,  xxiv.,  p.  250,  1872. 

Bergen  Hill,  ciyst  monograph,  new  forms,  E.  8.  Uann^  Am.  J.  Sci.,  III.,  iv.,  16,  1872. 

Areudal,  Toggiana,  etc.,  cryst.,  enumeration  of  all  known  planes,  with  the  addition  of  some 
new  ones,  E.  IS.  Dana,  Tsch.  Min.  Mitth.,  1874,  1. 


APFESDIX  11. 

,  Am.  J-  Sa..ia,»t, 

I,  p.  04     S;iioiiym  of  zippeitB,  Hnidingei,  Hnft. 

DaWFOnite,  B.  J.  Harrington,  Can.  Nat.,  vol,  vii.,  p.  3K>.  1874. 

Monucllnjc  vith  C  =  105°  ?    la  thin  bladed  crjutaie,  isoiiietiiiu.-s  Bomewhat  8br0a».  Din)1» 
refracting'.      H.  =  3.     (i.  =  2'40.     LuatK  vittwus.      Color  w-bito.       Tnuuptueat  M  n^ 


AnnlrBW  (L  o.)  Humngton. 

Si            fig       .■■» 

1.    8384                tt           5B.1 

3020      0-33 

11-1)1 

c 

20 -S8 

0  10  =  10l« 

2.    it3-a8(!PetT)   0-45          S'OS 

20-17 

110-331 

SO'72 

=  HIO« 

The  two  anal^fies,  mode  at  <liffeceiit  times,  nbow  coneidenLble  coDtttancy  of   ... , 
and  seem  to  point  to  "  a  hydrous  carliocale  of  ainmina,  lime  and  noda.  or  pctfb»{B*ca*- 
pODod  cDDgtating'  of  a  hydrate  of  ajainina  combined  with  carbonat«a  [if  lime  luiil  nodi." 

There  is  approxiinati.');  the  iiuontity  of  water  required  to  forrn  &  di-h>dnite  <it  alaalM. 
and  nearly  enonxli  carbonic  aoid  to  fomi  a  iieutrul  uarbuiiHte  ot  limo  diuI  bidu-bocuitv  oT  mit. 
If  It  b«  a  corboDBte  of  alomina,  it  gytea  the  mineml  pecnlior  interest  oh  being  a  i<ani{«sa<. 
not  Hiirely  identified  hitherto  either  in  natare  (see  hovite,  Oana  Min.,  p.  70d),  nor  to  tbc  *> 
botatorj. 

Decuesite,  Min.  p.  009,— Cijst.,  8eArauf,  Ber.  Alt  Wien.  btiiL,  167.  1871. 

1*78  A.  Delafowlto,  0.  FHedd.  C.  R,  IihtIL.  p.  211.  1873. 

In  sinnll  crystaliine  piatee,   cleavablo  into  thin  opaque  lumelliB.       H.  ==3-.5.  6,  =>f!. 
Color  rlnrk  gray  like  grapbite,  with  a  more  decided  raetallic  tlulre.      Strenk  bltickJsh-gTif. 
An  analyeis  gave  Friedel  (1.  a) 

fn  Pe  II 

47-45  47-09  3-52  =  98.95 

ixtiire  f ) 

iu»  green.     Ea«i]y  soluble  in  HCl,  even  in  iSa 


n  amygdaloid,  Nova  Scotia,   anaL,  Btt, 
1.  49.     A  synonjiD  of  bendantita,  Le^ 

:■£.,  Min.  p.  609.— ^Tieatly  mine,  Penn.,  J.  L.  Smith.  Am,  J,   8oL,  IL,  ihE,    I 

■nn'intf.  .Tahrb,  >'iit.  GeH.  Zurich,  xvi.,  137,  1871. 

1,  liiii.,  Itil,  IdTl.  ' 

Dewalqulte.    See  Ardennitb. 


870,  1.— Appendii  1., 


,   21.— Occurrence  described,  Kakicfiarou),  Min.  Rnsal.,  V.,  373-  TL, 
,  1870;  ibid.,  cil.  336; 
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Views  on  the  origin  of,  W.  B   Clarke,  Ch.  News,  xxiv.,  16,  40.  64,  78. 

Probably  exists  with  the  platinum  of  Oregon,    W(vJiUr^  Am.  J.  Sci.,  II.,  xlviii.,  441. 

Probable  existence  in  the  gold  washings  of  California,  with  zircons  and  topaz,  SULiman^ 
Am.  J.  Sci.,  III.,  v.,  384 ;  found  at  Cherokee,  Butte  Co.,  Cal.,  same,  ib.,  vi.,  138,  1873. 

Behavior  on  heating,  Rose,  Pogg.,  cxlviii.,  497;  v.  Schrcitter,  Ber.  Ak.  Wien,  Ixiii,  462, 
1871  ;  Baumhauer,  Vers.  Need.  a£  Amsterdam,  II.,  vii.,  200,  1873. 

A  uniaxial  crystal,  Schrauf,  Tsch.  Mm.  Mitth.,  1873,  289. 

Knop  has  shown  that  the  supposed  diamonds  of  Jeremejew  do  not  exist  in  the  xanto- 
phyllite  (Jahrb.  Min.,  1871,  275  ;  Appendix  L.  p.  19).  On  the  contrary,  the  appearaDccs  are 
due,  not  to  inclosed  crystals,  but  to  cavities  which,  says  Knop,  owe  their  existence  to  the 
corroding  intiuence  of  acids  either  in  nature  or  in  the  laboratory  (Jahrb.  Min.,  1872,  785). 

DiAPUORiTE,  Zepharovich^  Ber.  Ak.  Wien,  Ixiii,  130 ;  Appendix  I.,  p.  4. 

DiAsroRE,  Min.  p.  163. — Chester  Ca,  Penn.,  anal.,  Sharpies,  Am.  J.  Sci,  II.,  xlvii, 
819,  1868. 

Urals,  near  Mramorsk,  anal.,  containing  P^Oj,  fl^rmann^  J.  pr.  Ch.,  cvi.,  70,  1869. 
Chester,  Mass.,  containing  phosphoric  acid,  S/iepard,  Am.  J.  Sci.,  II.,  1.,  9<J,  1870. 
No.  Carolina,  occurrence  described,  GeutJi,  Am.  Phil.  Soc  Philad.,  xiii,  372,  1873. 

DiMOiiPiiiTE  (Scacchi),  Min.  p.  28.— A'ie/i/i^o^^ suggests  that  both  types  of  thia  species  are 
to  be  referred  to  orpiment  (auripigment),  Jahrb.  >Iin.,  1870,  537. 

DioPsiDE,  Min.  p.  214. — From  the  chrysolite  bombs  of  the  Eifel,  Bammdsberg,  PogfiT'i 
cxli.,  516. 

Relation  to  minerals  of  the  pyroxene  group,  Tschermak,  Tsch.  Min.  Mitth.,  1871,  21. 

DiorTASE,  Min.  p.  248. —Composition,  RammeUbergy  ZS.  G.  Ges.,  xx.,  536, 1868. 

Dolomite,  Min.  p.  681. — Brewster,  N.  Y.,  altered  to  serpentine:    to  brucite ;  pseudo- 
morph  after  chondrodite,  J.  D,  Dann^  Am.  J.  Sci,  III.,  viii,  375,  18^4. 
Pseudomorph  after  garnet,  lAiuhc^  Lotos,  xxii,  209,  1872. 
Analyses,  J^mberg,  ZS.  G.  Ges.,  xxiv.,  218  et  seq.,  1872. 

DoMEYKiTE,  Min.  p.  86.— Analyses,  Fremd,  Jahrb.  Min.,  1873,  26. 
Zwickau,  Weisbach,  Jahrb.  Min.,  18'<3,  64. 

634  B.  Dolerophanite,  Scacchi,  Note  Mineralogiche,  p.  22,  Napoli,  1873.  Extract  from 
Atti  Acad.  Sci  Najwli,  v.  (read  1870). 

Mouoclinic.  Observed  planes,  t-t,  »4,  0;  -\'i,  \-i,  4-*,  l-»\  J-»f  1,  -3 ;  f-J;  -J-^,  -5-^,  ^-i, 
14;  -yi  C^li:}"  52.  a  (vert.j  :  b  :  <j  =  0-9962:  1  :  0675:1  i.tAl=70^3',  i-iAl  = 
141''  5',  0^1  =  llO"*  9'.  Crystals  small,  rarely  having  a  diameter  of  more  than  two  milli- 
metres.    Well  polished.     Opaque.     Color  brown.     Powder  brownish-yellow. 

Composition  CuaS.     Analyses : 

On  3  insoluble        loss 

1.  62  27  86  07  1-22  044=100. 

2.  65-20  83-49  VSl  =100. 

A  little  CuS  accompanying  the  dolerophanite  is  probably  the  occasion  of  the  excess  of  S. 

Kept  for  some  time  in  water,  the  crystals  dissolve  in  part,  giving  a  blue  solution ;  they 
preserve  their  form,  however,  though  the  color  changes  from  brown  to  bluish.  Dissolves 
easily  in  nitric  acid.  B.  B. ,  fuses,  leaving  a  black  scoriaceous  residue.  Unaltered  at  a  tem- 
perature of  260**.     With  the  fluxes  gives  reaction  for  copper. 

Found  by  Scacchi  at  Vesuvius,  having  been  produced  by  sublimation  during  the  eruption 
of  October.  1868.     The  name  is  derived  ^\fp6s,  fallacious,  tpdtkw,  to  appear. 

See  also  Hydrocyauite. 

409  A.  Dudleyite,  Genth,  Am.  PhU.  Soc.  Philad. ,  xiii ,  p.  404, 1873. 
Has  the  form  of  margarite,  from  the  alteration  of  which  it  has  been  made.     Color  soft 
bronze,  or  brownish -yellow ;  lustre,  pearly. 
Analysis  (I.  c.) 


Si           ?i\ 

Ve 

te 

Mg 

U 

ISa 

t 

ign 

2  42        28-42 

2 

4-99 

1-72 

16-87 

019 

1-52 

0-56 

13  •43=100-13 
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Oxygren  ratio  ft  .  U  :  f^i :  lY=6  :  12  :  14  :  10  nearly,  or  2(3  ft,  25i)  +  4<S,  3gi)^10  ft. 

Exfoliates  slightly  on  heating,  and  fuses  with  difficulty  to  a  brownish-yellow  bleNiy 
maRs.  Easily  decomposed  by  hydrochloric  acid  with  separation  of  Rilica  in  scales,  fooad 
at  tho  Cullukonee  Mine,  Clay  Co.,  N.  Carolina,  and  in  larger  quantity  with  maigariteatDod- 
Icyvillo,  Alabama. 

DuKUMNiTE,  Min.  p.  583.— St.  Beuigna,  Bohemia,  anal,  Baricky,  Ber.  Ak.  Wien,  hi. I 

18G7. 

DUFRENOYSITE,  Min.  p.  92.— Switzerland,  anal.,  Chem.  News,  xxx,,  103,  1«74. 


DuuANOiTK,  Brush,  Am.  J.  ScL,  II.,  xlviiL,  179.  Appendix  I.,  p.  4. — Note  on  compofitiBB, 
Kenngott.  Jahrb.  Min.,  1870,  783.    Cryst.  description,  De^  Cloizeauz,  Ann.  Ch.  Phy8.,iT.,l575. 

DY8CUA8ITE,  Min.  p.  35. — Appendix  I.,  p.  5. 

Emiiolite,  Min.  p.  117. — Chili,  several  analyses  by  Moesta  (Marbuig,  1869;  qnoled  bg 
Domeyko,  od  Append.,  Min.  Chili,  1871. 

ELiEOhiTB,  Min.  p.  327.— Investigated  microscopically,  Zirkd^  Jahrb.  Min.,  1870,81(1 
E.MBRiTimiTE,  Min.  99. — See  BouUingerite, 

m 

Emeuali),  Min.  245. — See  Beryl. 

Emplectite,  Min.  p.  86. — Chrlstophsan,  near  Freudenstadt,  anal.,  Petersen^  Jahrb.  Mil 
1809,  t47. 

E.NAH01TE,  Min.  p.  107. — Morning  Star  Mine,  Cal.,  anal,  BfXft,  Am.  J.  Sci.,  II.,  xlvi.dC'l 
1808. 

Peru,  anal..  Achi.inU,  Lettera  -a  Carlo  R*»gnoli  sopra  alcuni  Min.  del  Pern,  p.  19,  Pisi 
1870.     See  also  Domeyko,  2d  App.  Min.  Chili,  p.  20,  1807. 

Occurrence  in  southern  Utah  describe*!,  Silliman,  Am.  J.  Sci.,  III.,  vi.,  12(>,  1873. 

Famatina  Mts.,  Argentine  Republic,  analyses  and  description  of  occurrence,  i>(nzurr.  T>d 
Min.  Mitth.,  Ib73,  241,  249  ;  Catamarca,  anal.,  Domeyko,  3d  App.,  Min.  ChUi.  See  FatnatM 
LuzouiU. 

Enbtatite,  Min.  p.  208. — In  meteoric  iron  of  Breitenbach,  cryst.  form  described,  t.  Iflflj 
Ber.  -Ak.  Wien,  lix.,  S48, 1809  (Pogg.,  cxxxix.,  315,  1S70) :  analysis  \)y  Mankclyiu,  Proa  E^ij 
Soc,  xvii.,  370,    1809  (Phil.  Trans.,  clxi.,  3J;0.  1.S71). 

Ill  Shulka  met(^orite,  m\v^.^MnHktlyui\  Phil.  Trans,  clxi.,  300,  1871 ;  in  Bnsti  (Inda)  meK 
oritt',  same,  Proc.  Roy.  Soc,  xvii.,  151,  1^^09-70. 

From  some  basalts  of  Hohemia,  anal.,  Fariihy^  Ber.  Bohm.  Chem.  Ges.,  L,  27.  IS^ 
^Zpruvy,  etc. ). 

Ill  meteorites,  litimmthherf/,  Pogg.,  cxl.,  315;  .7.  L.  Smith,  Am.  J.  Sci.,  III.,  v.,  108, 1873 

Browsior,  N.  Y.,  analysis,  Breidenbaugh,  Am.  J.  Sci.,  111.,  vi.,  211,  1873;  altered  to  stJ 
.  peiitine,  J.  JK  Jhinn,  ibid.,  viii.,  375,  1874. 

See  also  Brvnzite. 

234  A.  Victorite,  Mrunitr,  Ber.  Ak.  Wien,  Ixi.,  p.  20,  1870. 

Occurs  in  needlo.-like  crystals  in  cavities  in  the  meteoric  iron  from  Conlillere.  Deesa,  Chil 
Cry.stals  0  3  mm.  in  h^ngth  and  0*07  in  width,  appearing  under  the  microscope  as  six-sik 
prisms  with  four-sidt d  jiyramids  ;  they  are  grouped  together  in  a  rosette.  Examined  cr}>U 
lographiciiUy  bv  Des  Cioizraux,  as  follows  : 

J     /-Mv///):^134    3-20;  i-'i  \  i-i  {ff/i  )  =  m    40  ;  («/ //i)=40  ;  /     i-'t  (w/r  )=:137' 2();  / 
(m//0-9:i  -93    40;  7     /-■M/M/i)~130    25 -135    40;  7     /-i  (.7^0  =  134  ,  1:54    40;/     hoxi 
'     i-i)  iinin)  —  SH    40.     In  jM^larized  light  shows  briglit  colors.     Fracture  conchoidal,  no  oIoaTaj 
ol.^trved.  (.olorhss  (showing  absence  of  iron).    B.B.  infusible,  not  attJicked  by  acids.  Meun.* 
oiisiders  the  victorite  as  a  variety  of  enstatite  entirely  free  from  iron. 

E.isiTE,  ScJtrcKif,  Ber,  Ak.  Wien.— Appendix  I.,  p.  5. 

EriiJOUL.vNOEUiTE,  Wtbfky,  ZS.  G.  Ges.,  1809,  747.— Appendix  I.,  p.  5. 

KiMDOTE,  Min.  p.  281. — Crj'st.   memoir,   homomorphous  with   azurite,   Sr?iraNf,  Bet.  Ai 
Wiou,  Ixi  v.,  159,  1S71. 
Striegau,  cryst.  description  (new  forms),  E.  Btckcr^  Ko&kch,  Min.  RussL,V.,  3C6. 


AFFENDIX  n.  19 

Composition  discoBsed.  Kenngolit,  Jahrb.  Min.,  1871,  449. 

Untersnlzbach,  cryst.  description,  Brczina,  Tech.  Min.  Mitth.,  1871.  49;  C.  Klfin^  Jabrb. 
Min.,  1872,  113.  132;  optical  properties  determined  with  j^reat  precision.  A'fc/*?/,  ibid.,  1874, 
1  ;  analyses,  JtammeUherff,  ZS.  G.  Ges.,  xxiv.,  (J9 ;  xxiv. ,  049  ;  Ludwiq,  ibid.,  xxiv..  405  (Tsch. 
Min.  Mitth.,  1872,  187);  o.  Branche,  Jahrb.  Min.,  1872,  120;  r.  Koitai,  Ber.  Ak.  Wien,  Ixvi., 
200,  1872  :  see  also  Jahrb.  Min.,  1873,  422. 

The  analyses  of  Ludwig"  (1.  c.)  show  the  presence  of  about  2  p.  c.  of  water  as  an  essential 
constituent  of  epidote.  In  this  Rammelsberg  finally  coincides  (1.  c. ).  According  to  the  former 
the  composition  is  expressed  by  the  formula  Si^  Al^  Ca4  H?  O^a  (earlier  obtained  by  Tschermak, 
and  Kenngotft)  ;  thid  gives  the  oxgyen  ratio  for  Tl,  K,  U,  Si=l  :  4  ;  9  :  12. 

Epigenite.— Appendix  I.,  p.  5. 

EPirnANiTE,  Igelstrom,  CEfv.  Ak.  Stockh.,  1868,  29.— Appendix  I.,  6. 

Epistilbite,  Min.  p.  443. — Glatz,  Silesia,  cryst.  RammcUherg^  ZS.  G.  Ges.,  xxi.,  95; 
^yeb:^ky,  ibid.,  xxi.,  100,  1809. 

Limddsdorrsfjall,  Sweden,  anal,  (result  somewhat  doubtful,  possibly  a  new  mineral), 
JgehtrOiii,  Jahrb.  Min.,  1871,  301. 

EusBYiTE,  Min.  p.  301. — Pargas,  analyses,  «.  i?</M  concludes  that  this  mineral  should  be 
placed  in  the  scapolite  group,  Pogg.,  cxliv.,384;  Wiik,  CEfv.  Fiusk.  Vet.  Soc,  xiii.,  79, 
1870-71.     See  also  Wiik,  OSfv.  Finsk.  Vet.  Soc,  xiv.,  20,  1871-72. 

Erytuuite,  Min.  p.  558. — Wittichen,  Baden,  anal.,  Peter8t7i,  Poffg-?  cxxxiv.,  86. 

148  A.  Erythrosiderito,  Saiecfd,  Rend,  R.  Ace.  Scl  Napoli,  Oct.,  1872  (ZS.  G.  Ges., 
xxiv.,  505).  Orthorhombic,  with  two  zones  affording  angles  110'  and  92  .  Color  red. 
Very  soluble.  Comi)08ition  expressed  by  the  formula  2KaCl-+-Fej  013  +  211.  Found  at  Vesu- 
vius imbedded  in  the  lava  of  April,  1872,  and  undoubtedly  formed  by  sublimation  at  that  time. 

Related  to  Kremersite. 

Esmarkite,  Des  Cloizeaux  has  shown  that  there  are  two  minerals,  from  the  same  locality, 
which  have  borne  this  name.  One  is  a  true  praseolite  (fahlunite,  Dana,  Min.,  p.  485),  the 
other  in  crystalline  form,  and  in  composition,  approaches  very  near  to  anorthite,  Ann.  Oh. 
Phys.,  IV.,  xix.,  170,  1870. 

688  A.  Ettringite,  Lehmnnn,  Jahrb.  Mm. ,  1874,  273. 

Hexagonal,  a  (vert. )= 0-9434.  Occurring  planes  0,  /,  1,  \.  /a1=.137"  27',  1  '  ^=162"  14'. 
In  minute  needle-like  prismatic  crystals,  seldom  more  than^  mm.  in  length,  thickness  i'„  to 
^  mm.  Cleavage  prismatic  perfect.  H.  =about2.  G.  =  1'7504.  In  appearance  very  similar 
to  chalcomorpbite. 

Analysis,  Lehmann,  I.e.  (on  0j3G23  gr.). 

^1  Ca  S  ft  loss  (probably  S) 

776  27-27  1664  4582  2-51  =        100-00 

Lehmann  gives  the  formula  Xl,  3.S  +  6  (Ca  1*1) -i- 20  aq. 

Occurs  in  cavities  in  the  limestoue-inclosures  in  lava  of  the  Bellenberg  at  Ettringen  and 
Maveu,  in  the  district  of  Laach. 

Euci,x\8E,  Min.  p.  379. — Isomorphous  with  datolite  and  gadolinite,  Rammelsberg,  ZS.  G. 
Ges.,  xxi.,  807,  1869. 

The  isomorphism  of  datolite  and  euclascwas  proved  by  J.  D.  Dana  in  1854  (Am.  J.  Sci., 
II.,  xvii.,  215):  moreover  the  simihirity  in  chemical  composition  (exhibited  by  Rammels- 
berg) was  brought  out  in  Dana's  Mineralogy,  18(i8.  pp.  362,  'Mu\  (Am.  J.  Sci.,  II.,  xlix.,  400, 
1H7U).  The  statement  in  Groth,  Tabellar.  Uebersicht  der  Min.,  1874,  91,  is  consequently  to 
be  corrected. 

Ei'DiALYTE,  Min.  p.  248. — (=eucolite),  cryst.  Nordeiiskiold,  CEfv.  Ak.  Stockholm,  1870, 
xxvii. ,  559. 

EuLYTiTE,  Min.  p.  391. — Description,  with  correction  of  chemical  formula,  t.  liaf/i.,  Fogg., 
exxxvi.,  416. 

From  Johannj7eorgenstadt  {not  from  Braunsdorf,  Saxony,  Min.  p.  392),  anal.,  Fren»d^ 
Jahrb.  Min.,  1873.791. 


ErrHTi.i.iTE,  Min.  p.   48S.— Aaeocisted  with  oomndum,  Omth,  Am.    Phi].  Soa  I 
<    xiii,  3UI,  lS7:i. 

I         EmuLITE,  m>t,  J«hrb.  MSn.,  1880,  307.— Appendix  I.,  p.  8. 

I         EllKNiTE,  Mio.  p.  521.— Ejdland,  near  LimJernfiB,  »nal.,  RamMtbberg,  ZS.  Q.  Goa,  ni, 
Bfil  ;  Biinl,,  flsrao,  Poe^..  ul.,  207. 1B73. 

mtteroo,  anal.,  Jf/u.,  Jftbrb.  Mld.,  1873,  31B;  Pogg- Ann.,  "liv.,  305,    1S7I. 

Fahlerz,  Min.  p.  lOO.—See  TetraAtdritt. 

I         Faulokite.  Mia.  p.  484— (or  a  related  inineraH  in  the  Eokood,  ond  in  paleoia 

,     Am.  J.  8d..  la,  i,  378,  37B.  1871. 

I         Nova  Scotia,  ifino,  PhU,  Mag.,  IV. ,  laxvii ,  370. 

132  B.  FamatlmU,  STflaier,  Titeh.  Min.  Mitth,,  IBTd.  p.  242. 

Massive,  somotiniea  renifoim.     Fracture  untveu,  BOinewbal  hritlle.     H.  =:3*5.     O.  =4'ST. 
Color  raiiture  rf  cupper-ied  and  gray.     Streak  black. 

Compositioii  4i3(Jii,S,  Sb,S,)  +  3(Cn,S,  A»,SO.  or  an  an 
AunlyBFs  1,  2.  Siewcrt,  1.  c. ;  1,  Irom  the  Mejicana  Upuliu 
Tenliona  mine. 
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PjT.  In  the  closed  tnbe  deorepitates,  giving  off  ealphur  readily,  and  on  stroagvr  b<-«tiic 
also  Bome  milphid  of  autimony.  On  uhareonl  giyea  off  white  fumes  of  aiitiiiiooy.  leaiiiel 
black,  brittle  metallic  globule.  Oocura  with  euargite.  cbaloopynte,  p^rite,  etc,  in  tki 
f  ■  FarafttiuB  Mtn.,  Ai^entine  lUrubltc 

It  lift*  bIbo  been  found  by  Uilbaer  at  Cerro  de  FoBcft,  Peru  (Prenzel,  Jahrb.  Slin.,  IS;*,  GGS; 
Tach.  Min.  Mitth.,  1874,  37U|. 

Fabhaitk,  Min.  p.  ain.-Psendoniorphtttlervesnviftnite,  Z««.Tech.  Mia.  Mittli.,  1S74,& 

Pseudoraotph  after  monticellite,  Tyrol,  v.  HaU),  Ber.  Ak.  Beilin,  1874,  747. 

I         FACJASrtK,  Min.  p.  433.— Annerod,  pseadomoiph  after  pak^pinit*,  Streng,   Jahrb.  SCft, 
'     1874. 570. 

Feldspar  group,  Min.  p.  3ft.— In  diorytea  (Schriesheim,  labtadorite),  ZS.  Q.  Qes.,  n., 
36.1. 

DiscutmioD  of  composition,  Tie/.wwiJ;'.  Ber.  Ak.  Wien 
162;  cili..l74;  cxlii..4fi4;  IlnmmeUberg,  Z'6.  G.  Gee.,; 

" "         ■  ii.,274;  clii.,  W;  Erg.  Bd.  vi,,  378. 

.^   _.  m  of  the  different  s|ieciea,  v.  liiitli.  Pogg.,  cx;iiv.,  454  ;  compotmd  cryctala 

iroui  Sangerhaiwen.  same.  Pofg.,  cxxxviii,  037,  I8HS1  ;  cryetals  from  Elba,  eame,  and  analy- 
■is.  ZS.  U.  Ges..  xxii..  »>3.  lUTO, 

Relations  of  the  upcciew.  cryst.  and  chem.,  Strriig,  Jahrb.  Min.,  1871,  5118.  715. 

Decomposition  ot.  ./.  J.emirrg,  Z8.  G.  Ges.,  xxii.,  335,  1»;0.  Analyses,  ibid.,  isiv.,  I3S, 
1872;  B>-!/<T.  Arch.  Phann.,  II..  el.,  183. 

Prom  granites.  Scotland,  analyiieB,  Hnngldnn,  Phil.  Mag..  IT.,  il..  50.  1870. 

India,  from  granite,  Onu'by,  Joiiiii.  H.  Geol.  Soc.  Iielam),  II.,  iii..  2(1,  1871, 

Analyses,  r(e«,  Ak.  H.  Stockholm,  ii..  No.  12.  Kov.,  1870  (Geol.  West  India.  la.  p.  29). 

In  dulerytes.  anal.,  IkiiitBitrger,  Ber.  Ak.  Mdncben,  1H7;),  143. 

Tuwany,  rryst.  memoir,  Achuirdi.  BoIL  Com,  Geol.  d'ltalia,  1871,  208,  261. 

Finlnn.1.   Wiik,  (Efv.  Finsk.  Vet.  80c,  xiv„  2(i.  1871-72. 

Altered  to  iienninite  (pseudophite),  Ztjihirotikh,   Tscli.  Min.  Mitth.,  1874,  7. 

Trachytic  rocks  ot  Tmnt-ylvama,  analyses.  D"dtFr.  Tsch.  Min.  Mitth. ,  1874,  13  et  acq. 

Verespatak,  anal.,  Kjiofs.  Tacb.  Min.  Mitth.,  1H74,  I7S. 

With  comiulum.  No.  Carolina,  Otntii,  Am.  Phil.  Soc.  Pbilad.,  xiii.,  375;  J.  L.  Snuti, 
Am.  J.  Sci.,III,,  vi..  185. 

Maiibattnn  In..  New  York,  analyses.  Schweitzer,  Amer.  Chem.,  iv.,  443,  1874. 

AnidyscH.  i;tfr»n,.  Jnhrb.  Min..  1H74,  2(10. 

Foumit-r  mine,  C^auada.  anal..  Ilni-riiigtvn.  Geol.  Surv.,  1874,  108. 

See  also  AUiUe,  AmimiU,  Aiun-tkiU,  OUgoc'iue,  Orl/iocUue,  TucJitrmakiU. 
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Des  Cloizeaux  has  recently  investigated  the  optical  properties  of  the  triclinic  feldspars 
(C.  R.,  Ixxx.,  Feb.  8,  1875).  The  principal  results  obtained  by  him  are  contained  in  the 
following  table,  in  which  Bx  stands  for  bisectrix  : 


Acute  bisectrix 

Angle  made  by  the  +  Bx.  with  a 
normal  to  i-i  {g) 

Same,  with  a  normal  to  0  (p) 

Angle  made  by  the  line  in  which 
the  plane  of  the  optic- axes  cuts 
e-?,  with  edge  i-i   0{g\p) 

Same,  with  edge  i-il\g'/m) 

Ordinary  dispersion 

DisperKion  parallel  or  perpendic- 
ular to  plane  of  polarization 


Apparent  optic-axial  angle  (in  air) 

for  red  rays 

for  blue  rays 


Albite. 

Oligoclase. 

Labradorite 

Anorthitk 

always  4- 

generally  — 

always  -h 

always  — 

■ 

sometimes  + 

Position  of 
the  Bx. 

15° 

18°  10' 

30°  40' 

has  no 

TB'^SS' 

68° 

56° 

simple  rela- 

Line parallel 

tion  to  the 

to  the  edge 

planes  ob- 

20° 

0  i-i. 

27''-28° 

sorved  on 

96°  28'  (front) 

<(           (t 

37°  23-36° 25' 

the  crystals. 

p<v{  -i-Bx.) 

p<v{  -hBx.) 

0>r(  -»-  Bx.) 
Crossed;  also 

p<f>{-  Bx.) 

IncUned  ; 

GroMed;  also 

Inclined. 

probably  also 

slight  in- 

slight  in- 

slight  hori- 

dified. 

diiiecL 

zontaL 

80°  89' 

89°  35' 

88°  15' 

84°  58' 

8r  59' 

88'  31' 

87°  48' 

85°  59' 

(Roc  toum6) 

(Sunstone. 

(Labrador) 

(Somma) 

Tvedestrand)  I 


The  axial  divergence  is  quite  constant  for  albite,  labradorite  and  anorthite,  but  yaries  for 
oligoclase  even  in  different  sections  taken  from  the  same  specimen.  Des  Cloizeaux  concludes 
from  his  observations  that  labradorite  and  oligoclase  have  an  equal  right  with  albite  and 
anorthite  to  be  considered  independent  species,  contrary  to  the  views  presented  by  Tscher- 
mak.  Andesite  he  concludes  to  be  altered  oligoclase,  while  tschermakite  (q.  y. )  is  identical 
with  albite. 

Feuousonite,  Min.  p.  524. — Composition  discussed,  ffermann^J.  pr.  Ch.,  cvii,  129, 1869. 
I'yrite^  bragite^  anal.,  Rammelsberg^  Pogg.»  cl-»  203,  1873. 

Feurite.  a  name  proposed  hy  Vogdsang  (ZS.  G.  Ges.,  xxiv.,  p.  529,  1872)  for  the  amor- 
phous oxide  of  iron  (hydrous),  which  in  red  or  yellow  particles  plays  an  important  part  in 
many  rocks,  and  whose  composition  is  as  yet  undetermined. 

Ferroilmenite  (columbite),  nermann,  J.  pr.  Ch.,  IL,  ii,  118. 
Ferrotungsten.     See  Tammite. 

Fibroferrite,  Min.  p.  656. — Atacama,  anal.,  Domeyko,  4th  Append.  Min.  Chili,  p.  7, 

1874. 

FiBROLiTE,  Min.  p.  373. — Delaware  Co.,  Penn.,  analyses,  associated  with  corundum, 
GerUh,  Am.  PhU.  Soc.  Philad.,  xiu.,  380,  1873. 

FiCHTELTTE,  Min.  p.  735.— Fouud  in  peat  near  Sobeslau,  Krejci,  Ber.  Bohm.  Ges.,  1873, 
344. 

Discovered  in  a  log  of  Pinus  Australis,  Alabama,  Mallet ^  Am.  J.  Sci.,  III.,  iv.,  419. 

FiORiTE,  Min.  p.  199.— AnaL,  Chem.  News,  xxviii.,  272. 

Fluocerite,  Min.  p.  126.— Broddbo,  cryst.,  Nordenskiold.  (Efv.  Ak.  Stockholm,  xxyii, 
550,  1870. 

Fluorite,  Min.  p.  123. — Coloring  matter  microscopically  investigated,  Bull.  Soa  Imji 
Mosc,  xl.,  228. 

Urals,  cryst.  description,  Kokscftarow,  Min.  RussL,  y.,  197. 
Artificial,  JScheirer,  J.  pr.  Ch. ,  II.,  vii.,  63. 
Miiusterthal,  crj-st, ,  Klocke.  Johrb.  Min.,  1874,  731. 
Saxon  localities,  Fremdy  Min.  Lex.  fiir  Sachsen,  p.  109. 
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392  A.  Foreaile,  r,  liitJi,  Pogg..  dii.  p.  "I,  1871.  Cookeite,  ^lefuiinti,  Mia.  ToaaiB, 
IL.  p,  mo ;  Boll.  Com.  GooL  d'ltalia,  1874.  Sm. 

Oithoilioiiiluo.  In  iiyFteiline  onislH  on  touiiaaliiie.  or  lining  cnvities.  Ciydala  tbi 
minaie.  pmmMJo  in  lutbit,  with  pluiu  I'-J.  t-l,  O  and  1.  Avglen  obtained  (appruno.^ 
0:'.l  s  13S',  >-l.>l  =  121*.  Forni  Tesombling  atiLliite,  with  which  it  eeema  to  be  i^uu- 
Iili<>ni>  CIcATngc  pornllolto  i-i,  distinct ;  luntrc  on  tbla  face,  pearij.  G.  =  S-4US.  Cw> 
«ihi(«. 

Anut^MiH  1.  T.  Rith.  1.  a.  2.  Beobi,  Uln.  Tosc,  U,  KtU.  8,  FaUd  and  CapMui,  BA 
Com.  G«>I.IU1..  I»74,!J1I. 

Hg         fi%         Kb  Ae  ft 

1)40        1-S8        0.77        15.«7  =  1M.« 

oia      ass      0-73      oti        b  i»=  i»# 
0-20      sua      0-T3       0^1  6.00  =  m* 

Vvt  bis  mulTBu  V,  Hnth  ilcduce*  the  fomiulit  liit,,  »Cm  SKl  24i^  31^^.  Oxrceii  nuaia 
|t:R:r^'  n  =  ]  ;ll:  1^:  G  (etilliite  =  1  :  3  ;  tS  ;  U). 

R  B-  lut|uuula  and  inellB.  With  difflciiltjr  deonmpoied  bj  HCl,  even  after  ignition.  T^ 
nt«r  guw  off  in  put  at  lOO'-illT  C,  after  ountiaURd  beating  at  3<10-  the  miaEnl  iwt 
i-Ai  p.  D..  und  ta  ddvn  off  tlie  whole  unioiiut  present  US'OCI  p.  c.  and  IS. 08  in  two  tiw^t 
tUoog  ml  hoat  wna  reijuired. 

Found  at  San  Picrti  in  Cumpo.  L^land  of  Elba,  in  caviUw  in  the  (rrniiite.  with  toQnuUai. 
l«|iiAaUti>,  ijiiarti,  teldHpu,  It  oucnn.  aa  u  Becunduiy  pioduet,  along  with  beulaJndlU  tU 
etilljlt"',  pivvi^iiii).-  tli'Bi.'  iiiinemU. 

A  r.i.r '  I  ..  ii'  :i  :'  ''  .'  iiiii-  looullty,  with  the  fornaite  of  v.  Rath.  &>Booiate<l  in  the  kataain.i. 
4]i<i  »:'  '    '  '  '    |'i'iii'uni«s  lunitl.  3),  wo*  nfemd  lOwUionail^  by  Achiardi  <L  £.>:< 

ODol.i   '<  I  ' ;;li  with  a  quention  as  to  the  proiiiiety  at  bo  doitiK.     It  iftki 

(-iitiLiJ'i  :'.i'     ■    iliii.,  l«ljy.  p.  4M>)  in  mranorrf  id-urrcpce.  but,  fiR  RiPuUimal  'f 

Acluuiiii,  Ll-  d  \L.j  I ^ i'l (. i'i.-iit  obomioBl  cuinpuitition.  (^.'/unlil  a  cuufuuiidltig'  of  tlxi  fliii^ 
MiK"iiiln  of  ^i  uiid  Al  h.ivu  Baggr«ted  the  identitj'  of  the  Elba  mincrul  with  (wokT-ite.  m  ' 
5l  'ja,  ^1  40  {uookeite),  SI  43,  Al  Sfl  (toreBito).  Puil&  and  Caiuiciu  tint  saegeBtvil  tlal  ti> 
qwuioie  wofl  new  in  nu  article  entitled  '  Un  Vingglo  uell'  Ardpelsgo  Tosuano,  pnblitied  ii  • 
FI<ir«noe  newspaper  |1B74). 

Fhaxki.ikitb,  Min  p.  IRS. — Found  at  Centeivillo.  nuu  ratcnon,  X.  J.,  Am.  J  gel ,  E. 
«Iviii.,  138.  ISM.     [ThiB  obBervfttion  was*rront.oiiB,  Bru.b,| 

F«eudoDiorph  aftec  calcite,  LettU,  Am.  CheuiUt,  Iv.,  4,  Oct.,  1871!. 

FRklKSi.EKKSIT-K.      See  DlAFHOKirK. 

30  A.  Prenzelile.— Si^lmiwigmiithglan)!.  CidIW.".  Nafcumleza  II.,  174,  18T3,  Jnhrb.  Min 
18T+.  *'•);   /-'(VHiii,  Juhrb.  Miii..  lM7-i,  p.  B7«.     KreniulLte.  Ihinn. 

Mxssivi!,  Rtnii;tnru  lino- gran nlnr,  foliated  to  fibroUR.  Ortiiorhoiiibic  ?  In  ininiit*.  nwdl-^ 
liko  cr.vst;i.I.H,  irregular.  Blrongly  strint(«l  vi>rtie:illy.  (Instil*  Biiiniitimes  Bin|;le  iinlititdfii  vn 
galni>ektit<'.  Honictimea  grown  together,  foniiiug  semi -compact  masses.      (Jltiavage  distinct, 

H.  =3  (Castillo),  2-.%3(Frcnzol).  G.=51.'}  (Cantillo).  aiT,  (Frpnzel).  Culor  bluish-grar. 
Stri'ak.  t'ray.  gra.vlBli  black  shiniog.     Lustre  metallie.     Soft,  malleahle. 

Analj-ais,  Freuiel  1.  c. 

Se  Bi  S 

3413  67-38  tillO  -  98-11 

Tlds  correspondK  to  the  fonniil.i  Bi,  Sc^,  where  sonic  of  the  Se  in  replaced  by  S.  or  more 
Btrictly  SIJi,  Suj  -  Bi.S.i.  A  [Mirtial  examination  on  a  verj-  miiall  quantity  gave  Rainmelsbrtj 
Bi=:ll.'i-4.  Sc  =  1Q*7.  He  niggestB  the  prenonce  of  Zu.  wl.ioh  U  nut  cuiiliriDtH)  Ijv  Frtnirl. 
B.  I).  fnscN  nn  charcoal  with  a  bino  flnme,  giving  a  atrnug  oilor  of  Helenium.  With  iodid  i-i 
potiiwinm  givea  a  fine  red  coating,  even  without  the  addition  of  sulphur,  thus  proving  thi; 
it  ii^atready  present.     Deoompoxed  by  aqua  regia  ou  slow  heating. 

Found  at  Guanajuato.  Mexieo. 

Fruniel  has  given  thi?  first  complete  description  of  this  Bpeeies.  in  fact  he  Bpenlcs  of  havit.g 


Gadhmsitr.  Min.  p.  203. -ftimm-'Mfr^,  Z3.  G.  Ges.,  xxi, 
Cryntnlline  form  ( —  moniicliiiio),  oi'tical  projierties  and  chen 
■     1.  Ch.  I'bys.,  iV..  xviil.  m\  HSliS). 

■J  Harj,  cryat.  deBcripUon,  t.  linth,  Pogg.,  csIIt.,  5' 


PS 
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Gahnite,  Min.  p.  149. — Franklin,  N.  J.,  description  and  analysis,  (Adam)  G.  J.  Br  tsh^ 
Am.  J.  Sci.,  in.,  i.,  28. 

Galenitk,  Min.  p.  40. — Tiefen  glacier,  anal.,  v.  FtUenbei'fj.  Jahrb.  Min.,  18G9,  373. 
Province  of  Lucca,  Italy,  cryst.,  Ac/tiardi^  Boll.  Cora.  Geol.  Ital.,  ii.,  1(50,  1871. 
Localities  in  Saxony,  Frenzd,  Min.  Lex.  Sachsen,  Jahrb.  3Iin.,  1874.  425. 
Positive  and  negative  varieties,  therrao- electrically,  Stefan,  Ber.  Ak.  Wien,  IL,  260,  18G5 ; 
Schraaf  wadi  Dana,  ibid.,  Ixix.,  155,  1874. 

Cryst.  monograph,  iSadebeck^  ZS.  G.  Ges.,  xxvi.,  617,  1874. 

Garnet,  Min.  p.  265. — Spessartite,  crj'stallized,  Aschaffenburg ;  massive,  Pfitsch,  Tyrol, 
analyses,  p.  KobeU^  Ber.  Ak.  Miinchen,  1868,  292;  almandite,  No.  Carolina,  anal.,  «awc, 
ibid.,  p.  295,  1868. 

Caatoira,  valley  of  Lanzo,  Struter^  Atti  Accad.  Sci.  Torino,  iii.,  129,  1867-8. 

From  lava  of  the  Ilerchenberg,  Burj^brohl,    Wolj)^',  Jahrb.  Min.,  1868,  605. 

Granatfilz,  Zerraatt,  anal.,f?.  FeUenberg,  Jahrb.  Min.,  1868,  745. 

Jordansraiihl,  Silesia,  colorless  variety,  cryst.  (H"*))  anaL,  Websky,  ZS.  G.  Ge8.,xxi.,  753, 
1869. 

Frugard,  white  variety,  resembling  quartz,  anal.,  Nordenskiold,  (Efv.  Ak.  Stockholm, 
xxvii.,  565,  1870. 

Elba,  cryst.,  anal.,  v.  RaOt,  ZS.  G.  Ges.,  xxii.,  638,  660,  1870. 

Mexico,  anal.,  Damour^  Ann.  Ch.  Phys.,  IV.,  xxiii.,  159,  1871. 

Tuscany,  occurrence  described,  analyses,  Ac/iiardi,  Boll.  Com.  Geol.  Ital.,  1871,  168. 

Altered  to  chlorite,  Niedzwiedzki,  THch.  Min.  Mitth.,  1872,  162. 

Grossular,  Monzoni,  anal.,  Lemberg,  ZS.  G.  Gea,  xxiv.,  249,  1872. 

From  eklogyte,  Eppenreuth,  etc.,  p.  Genchicn,  Jahrb.  Min.,  1874,  434. 

Cryst.,  enumeration  of  all  occurring  planes  with  the  localities,  Bauer ^  ZS.  G.  Ges.,  xxvi, 
119,  1874. 

416  A.  Gamzerite,  Gamier,  Bull.  Soc.  G.,  II.,  xxiv.,  p.  448  (1867),  A.  Liversidge,  J. 
Chem,  Soc,  U.,  xu.,  613,  July,  1874. 

Amorphous,  enclosed  between  thin  plates  of  silica,  which  has  filled  fissures,  in  the  original 
material.     H.  =  2-5.     G.:=2-27. 

Color  bright  apple  green.  Streak  pale  green.  Touch  not  unctuoua  Adheres  to  the 
tongue. 

Analysis  (1.  c.)  Liversidge. 


Si 

XlFe 

fig 

Ca 

li 

47  24 

1-67 

2401 

21-66 

ta: 

5-27 

I  47-24  1-67  24  01  21-66  ta:  527        =        99-85 

Liversidge  suggests  the  formula  (MgXi),o  ^ie-f  3^1. 

In  the  closed  tube  gives  off  water,  becoming  gray  ;  with  borax  gives  a  nickel  bead.  On  im- 
mersion in  water  breaks  to  pieces  with  a  sharp  crackling  sound,  the  fragments  having  a 
conchoidal  fracture. 

Occurs  in  veins  traversing  a  serpentine  rock  near  Noumea,  capital  of  New  Caledonia  ;  asso- 
ciated with  chromic  iron  and  steatite. 

Liversidge  calls  attention  to  the  relation  of  this  species  to  alipite,  and  suggests  at  the  same 
time  that  it  is  probably  a  result  of  decomposition  and  consequently  hardly  deserves  a  new 
name,  proposing,  however,  in  case  it  prove  to  exist  in  large  quantities,  the  name  from  the 
locality  (t.^.,  naumeaite).  A  private  contribution  from  Mr.  \V.  B.  Clarke  (from  whom  Mr. 
Liversidge  obtained  his  specimen)  states  that  the  mineral  was  discovered  by  Gamier  in  1865, 
and  should  properly  receive  the  name  gnrnieritey  especially  as  it  was  found  at  Mont  d'Or, 
before  the  town  of  Noumea  existed.  In  the  Bull.  Soc.  G.,  II.,  xxiv.,  448  (1867),  Gamier  in  an 
article  on  New  Caledonia  mentions  the  occurrence  of  a  hydrous  magnesian  silicate  (  — gyranite) 
in  the  veins  of  the  serpentine,  and  adds  that  it  is  sometimes  colored  green  through  the  pre- 
sence of  a  silicate  of  nickel  (».  c,  the  so-called  garaierite  ?).  It  is  hence  probably  a  mixture. 
If  an  analysis  of  the  similar  material  by  Leibius  (Sydney  Herald,  Sept.  2i],  1874)  is  correct  (J^i 
48  90,  Mg  10-93,  Ni  646,  S  083,  Pe  +  *1=1513,  ll=17-75),  it  would  imply  aii  entire  want  of 
constancy  of  composition. 

Geulenite,  Min.  p.  370.— Orawitza,  anal.,  Janovsky^  Ber.  Chem.  Ge«i.,  Berlin,  1873, 
1455  ;  V.  Zepharovick,  Ber.  Ak.  Wien, Ixix.,  26, 1874. 
Monzoni,  anal.,  Leinberg,  ZS.  G.  Gres.,  xxiv.,  p.  248,  1872. 

Geierite,  Min.  p.  77. — (=lollingite),  Wolfach,  Baden,  anal.,  Petei'sen,  Pogg*,  cxxxvii, 
391,  1869.     See  also  Jahrb.  Min.,  1869,  315. 
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■LITE,  "Mill.  p.   471.— Webster,  Ho.  Carolina,  i 


,  Dtmniagbm,  Cb.  Ke« 


EAT.iTE  is  a  Tuune  driven  by  Dr.  E^odlicb  to  a  Tariet;  of  gKytarit 
from  the  silicious  deposits  of  tbe  Utiper  Geyger  basin  of  Firebole  river.  An  MuUy 
him  Si  =  05-84,  Si  tr.  *'e  2-(lS.  .Mg,  Ua,  Nb,  Li,  tr.,  iga  i;iO=1000a.  The  speciiDi 
milk- white  color,  cry pto-cryetaJ lino  Btrooture,  Bemi-vitreotu  atpect.  G.  =  2'49. 
kmd  waagreeuish-brown  togccenisli-white  in  color  ;  amorpbous  ;  luftre  vitreous.  G- £ 
It  contained  03  p.  o.  water.      (Haydea's  U.  S.  OeiL  Survey,  Oth  Ann.  Eep.)    Am. 


-Lempiilfi,  Finland,  Ulik,  Oefr.  Finsk.  Vet.  Soc,  i 


429  A.  Gii.behtite,  Min.  p.  TOS.— Frenxel  has  investigated  tbe  bitberto  douU 
iHittil*.  and  coucludes  that  it  is  really  a  good  upeci™  belonKiDg  to  mica  group.  It  » 
l)ie  various  tin  mines  of  tho  Erzgebirge  (Haioiiy  and  Bobemia),  Zinuvrald,  Ehrenf 
dorf.  etc. 

Freniel  mentions  two  varieties :  TheBrat  ('ijisofagreeniBh  toyellowish-wbitecolor 
li««Qt.  H.  =  1.  a.  =  2ii.'i-2-T2.  It  occurs  maasivo,  with  a.  dense  to  ctyatalline  sti 
tilling  all  the  cavities  between  the  ca^»iterit«  and  woUrBmite.  The  sccoud  variety  {6, 
in  spherical  or  stellate  fonns.  aod  also  iu  groups  of  aix.aided  tabular  cryatala.  It  it 
over,  found  pseudomorph  after  scheelilfl  and  apatite.  H.  =  H.  G.  =i'83.  Aocon 
Fischer  the  mineral  shows  itself  under  the  microscope  to  be  homogeneooa  Analysa 
a,  of  variety  a;  1.  from  Ehrunfriedensdorf,  2.  from  Pobeisbao.  ij.  variety  b,  from 
friedcnsdort. 


^i             ^l  ft  Ca  Ag  I^a 

1,  4N-06  30-90  2-24  030  1U7  8-47 

2.  4810  S2-.S0  am  0-40  112  10-03 
8.    48-10  81'GS  8-10  1-30  l-3»  8-U2 


Sa 


n 


Olancespar,  Pojtg.  Ann.,  cxlvii,,  p.  372, — Vom  Rath  has  investigated  this  miner 
meiicioncd  by  v.  Dechen  in  his  Geognost.  FQbrer  in  das  Siebengebirge.  p.  134,  Bom 
Oi^uis  in  small  prismutic  frsgiuents  in  the  basalt  of  tbe  Riebengebii^.  Form  a  i 
prifiu  hai  ing  an  iicute  angle  of  Ofi'  ■  cleavage  distinct  with  pearly  lustre,  auf le  on  pi 
face  =  i:!!"  7     H.  betn-een  quartz  and  feldspar.     O.  =  tJISO. 

Atialj-sU  V.  Kath  (L  c.)  on  07  gr. 


30-7 


»1 
57-0 


4-4 


Mg 
0-7 


Ca 

0-8=  100-5. 


P»rt  of  the  CaO,  MgO.  and  Fe,Oa  are  due  to  impurities  langite,  magnetite),  and  de 
tljexe  wc  obtain  tho  formula  SlSi,  or  that  of  cyanite,  from  which  it  diffeiv  in  pi 
BEgle  and  speciBc  gravity.     B.B.,  infusible. 

The  form  given  is  exactly  that  of  andaluaite  ( J.^  /  =  88°  12'  andalnaita,  =  88°  15' 
Kyut),  luid  tbe  specific  gravity  is  identical,  as  la  the  composition  also.  In  cleavage  fl 
Ui  be  somewhat  different. 
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GiiAUCODOT,  Min.  p.  80. — Anal,  relation  to  areenopyrite,  Tsehermak,  Ber.  Ak.  Wien,  It., 
447,  1867. 

Hakansbo,  anal.,  r.  KobeU,  Ber.  Ak.  Miinchen,  1867,  276. 

Therino-electrical  properties,  cryBtals  shown  to  be  positive  internally,  but  having  an  outer 
portion  (2  mm.  thick)  which  is  negative.  These  two  portions  also  show  considerable  variation 
in  specific  gravity,    a.  51)05  and  6011.    /&/^^aw/ and  Dana,  Ber.  Ak.  Wien,  Ixix.,  153,  1874. 

Glauconite,  Min.  p.  462.— Kussia,  analyses,  Kupffer,  Jahresb.  Chem.,  1871,  1307. 
An  vers,  anal.,  Deicalquc,  Soc.  Geoi.  Belg.,  Dec,  1874,  p.  3. 

Glaucopyrite.  Sandberger,  J.  pr.  Ch.,  II.,  i.,  230.     Appendix  I.,  p.  6. 

Gmelintte.  Min.  p.  436. — Andreasberg,  cryst.,  //.  G^iithe  (Jahrb.  Nat.  Ge«.  Hannover, 
1871,  p.  520),  Jahrb.  Min.,  1871,  752. 

Gold,  Min.  p.  3. — Scotland,  occurrence  described,  Lindsay,  Trans.  Edinburgh  G.  Soo.,  i., 
105,  1868. 

In  Great  Britain,  D,  Fin-ben,  PhU.  Mag..  IV.,  xxxvii.,  321,  1869. 
Vancouver's  Is.,  and  west  Africa,  analyses,  Wibel,  Jahrb.  Min.,  1873,  244. 

GoTHiTE,  Min.  p.  160. — *'  Silicious  nodular  brown  hematite,"  from  the  carboniferous 
limestone  beds,  near  Cookstown,  Co.  Tyrone,  Ireland,  llardman,  R.  Geol.  Soc.  Dublin,  11., 
ui.,  150,  1873. 

Grammatite,  see  nephrite. 

Graphite,  Min.  p.  24. — Behavior  on  being  heated.  Bote,  Pogg.,  oxlviil,  497,  1873. 
In  meteoric  irons,  Meunur,  Ann.  Ch.  Phys.,  IV.,  xvii.,  46,  lb69. 
Wythe  Co.,  Va.,  anal.,  UoUismith,  Amer.  Ac.  Philad.,  1874,  p.  73. 

GuRENOCKiTE,  Min.  p.  59.— Cryst.,  KokscJuirow  (Bull  Ac.  Imp.  Russl.,  xv.,  219,  1871), 
Jahrb.  Min.,  1871,  894. 

458  3.  Grochauite,  Webaky,  ZS.  G.  Ges.,  xxv.,  p.  395,  1873.  See  also  Bock,  Inaug. 
Dissert.,  Brcslau,  1868.  ♦ 

Monoclinlc  ?  In  small,  six-sided,  tabular  crystals,  rough  a;id  allowing  no  measurements, 
the  edges  being  rounded  off  by  irregular  planes.  Optically  biaxial,  angle  of  axes  about  20* 
to  30*^.  Double  refraction  weak,  probably  positive.  Cleavage  basal  easy,  forming  thin  soft 
plates. 

Analysis,  Bock  (1.  c). 

Si  XI  te  %  ti 

28-20  24-56  527  8094  1215  =  10113. 

Oxygen  ratio  f or  ft  :  18  :  tSi  :  It  =  4  :  3  :  4  :  3. 

Occurs  mixed  with  a  chromic  spinel  (magnochromite,  q.  v.),  also  in  cavities  crystallized, 
in  serpentine  at  Grochau,  south  of  Frankenstein,  in  Silesia. 

65  B.  Guadalcazarite.  Schwefelselenquecksilber,  Castillo  and  Burkhart,  Jahrb.  Min., 
1866,  411.  Guadalcazite,  ulrfam.  Tableau  Min.,  p.  59.  Guadalcazarite,  Petersen,  Tschei- 
mak'sMin.  Mitth.,  1872,  p.  69;  Burk/mt,  ibid.,  243. 

Massive,  cryptocrystalline.  H.  =2.  G.  =  7 '15.  Lustre  greasy -metallic.  Color  deep 
black.     Streak  bluish-black  to  black. 

Composition  6HgS  -f  ZnS,  with  some  of  the  sulphur  replaced  by  selenium  and  the  zinc  by 
cadmium. 

Analysis,  Petersen  (1.  o.) 

S  Se  Hg  Zn  Cd  Fe 

14-58  108  79-73  423  tr  tr  =  9»-63 

Pyr.  On  charcoal  first  decrepitates,  giving  off  mercurial  fumes,  and  a  selenium  odor ;  on 
oontinuea  blowing  the  white  deposit  of  oxyd  of  zinc  and  also  a  distinct  cadmium  reaction. 
In  the  open  tube  deposits  a  sublimate,  gray  to  black,  of  H-^,  8,  and  Se,  giving  off  sul- 
phurous acid,  while  the  yellowish  oxyd  of  zinc  remains  behind.  Soluble  in  aqua  regia,  with 
the  separation  of  some  sulphur.  In  composition  it  is  not  very  unlike  cinnabar,  but  quite 
different  in  physical  properties. 
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Ooearn  nt  Oa»1iklMrar.  Hexlon.  with  cinnabar,  qiuirti  ond  bnrite.  Tbis  nuncnl  wmW 
tni-liUnnnl  hf  Castillo  and  Buikbert  (1  c).  hot  no  comiilne  iiw<;ripcinn  mu  gii  ~ 

Mill  )',  KID.  I  Accuniiug  to  Cmtillo  it  n\-3M]liiWH  in  r'loiabohalniiiii.  »lso  on^ura 
tiniW*  molnllic.  UolOT  lesd-graj.  (rnin'ular.  B.  =  M.  O.  —  B'8ft-7165,  Tl»e 
elcminiiialiun  ^ve  Castilla  ewenUoll;  tbe  tame  numllx  na  thow  nines  obtained  tij  PeMnM. 

Ql-aku,  nnd  gu-ino  niinenJii.     See  App«ndix  I.,  p,  6. 

UrAUiNtTK.  Mia.  p,  SSii. — Shoim  to  bs  orthoihombic,  not  tetraganjiJ  in  4xrM.  bn 
c.  /^'I'l;.  Tech.  Min.  Mitth.  l(>tl,  p.  Ml.  The  Bome  nnult  wu  ubMined  eArlier  bj  Gobart, 
Me  BreitaB  iu  TtKb.  Min.  UitUi..  1874,  S8S. 

OCKBKi.rrB,  ».  TiWiiifl,  Bet  Ak  Miindmn,  Msrab  Ith.  1870 —Appendix  I.,  p.  6, 

OvPstJM,  Min.  p.  037.— Loss  oT  water  on  bn&diig.  flow,  PhiL  Mag.,  IV,,  xxxix.,  27*.  ISTl 

CiTst.  meinotr,  Ifoanibtr'/,  Min.  Kot.,  i..  30,  1W71 :  .Tahrb.  Min.,  1874,  831. 

Crj-rt,,  fkhirff  ISeuckenherj.  Gas  .  riii.,  3fl),  Jab^-b.  Min.,  1871,  881. 

Cfy»t,  twins,  fia/irtfif.  Eer.  Ak,  Wien.  Itiii,  iri7.  1871. 

CijBt ,  n6vr  foTKiB  IS-',  »-i).  BraiHa,  Tech.  Min.  Mi'.th.,  1873,  17. 


Uexagoual  ?    Oocura  \a  laxge  rough  idx-aided  \< 
tn  BODie  rurieties  greeu,  in  aUieis  fellow. 
Q,  (jeUoK)  =  2-*fia.  (irr«n)  =  2  MS. 
Analyme  (1.  o.)  Monroe,  1.  srean  vol.,  2,  yellon 


Si 

a;i 

Pe 

H 

&g 

1? 

H 

1  Vi-m 

7« 

8-78 

113 

3\A5 

om 

14*3  -  Ba-49 

\  msa 

7-58 

DG8 

0-33 

SI '51 

O-fil 

14-78  =  S»-4iMn  trl 

Oxygpn  ratio  for  R  :  H  ;  ^  ;  fl  =  3 ;  I  ;  it  :  3 — tbe  two  Tarietim  oni  Identical. 
^fuliftta  Komgwhst  on  kealiiig;  deoompoted  by  h^FdruoIiJorio  acid  after  ignition 
A  (urdga  tnineral  b  Int'inpEMeJ  i>etwoeo  tho  leaves  □(  tlie  lulUte.  iu  n]ie)u-8bitpn].  ^vf 
luUTOW  foruM,  and  Ijing  in  pamlltil  lines,  omwintr  at  imgles  of  00'  nnd  ISO',  like  thr-  maeor 
tSlc  in  tbo  Fennbbiicy  uicik.     The  mAm  of  this  iiitonpcr«9(]  nunerttl  was  too  samll  xo  ^<cl 

tbe  .ItlHlTKlx  t<>'«BIlt!aliV. 

i'ou^i-i  ut  Kiet  .Vollinjfham.  a  miles  south  of  Osfonl,  Clitater  Co. ,  Penn  ,  in   ueiU  « 
pochcu  in  tlic  iter|>iMitiiie  fonuatiou.     Xumed  from  Mr.  John  Hall,  of  Pliiladelphia. 
TliiK  name  lins  been  previously  used  an  a,  i.vnonjm  of  lUumiuite.  Dana  Min,,  p.  G38. 

H.M,i.ovsTTK,  Min.  p.  475.— Elba.  anal..  Acbiardi,  Suoto  Cimento,  II.,  iii.,  Feb.,  187a 

T.ilfBr.  an,il.,  U-ini/f.  Tsch  Min.  Mitth. .  1N7-1,  2H2. 

A  vnrielj-  of  lialloVMito  from  J[aidnnp.:k,  Serbia,  has  been  colled  milnnito  Ijt  Tietie  (Jahrb. 
G.  Iteichs.  IM70.  r.f<Mi.  An  nniJj-WB  uavD  Si  44'U8,  »1  (Pe)  ai-2D,  II  29-50  =  Dfl-OO.  Tb« 
amount  of  water  is  »  little  lar(;e. 

n.vjiAliTITK.  see  Bu'liiiiii/f,  Appendii  I.,  p.  7,  p.  2. 

IlAiiMOTOMK.  Slin.  p  4:10.— Crvst.  memoir,  shown  to  be  monoclinic,  De.i  CUrixea'ix  Ann. 
Cb.  Pb)-»,.  IV..  xiii..  417,  !«(!>!. 

Crvst..  ltnn\m,Uhr<j.  ZS.  S.  Ges..  xs.,  5Hil 

Htroutiai),  AiYvllHiiire,  of  unusual  form,  a; 
1871. 

n.\BTiTK,  Min.  p.  :aO.— Cryst.  (triolinio)  and  anal. ,  .RHin;)/.  Bm,  Ak,  Wien.  li.,  »1. 

II,\T('lrr':TTiTK,  Min,  p.  7.11, — In  Silurian  of  Bobemio,  Jivricky.  Bar.  Qea.  Bahm.,  1973, 
Jan.  10th. 

HsuvsiTB,  Min.  p.  3.t2,  —  Mariaa,  near  Rome,  eryst,  Hetefiiberg.  Min.  Not.,Tiii.,'43,  leOi 

(;i..ii|>iwitL(.n.  h%i,ii'i'.l.t.  J.  pr,  Ch..  cvl,  SOit,  18fi9. 

Ill  l)a-.i.lts.  MM.  Jnhrb.  Min.,  1H73,  77. 

lirlat  in  to  uufiite  {uodeaiij  and  lapis  loiuli,   VvffeUnng,  Vers.  Med.  Ak.  AmaUirdam,  IL, 
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503  B.  Hebronite,  r.  KohM,  Bcr.  Ak.  Miinchen,  1872,  584. 

The  m/)ntebrnsitf:  of  Des  Cloizeaiix  (C.  11.,  Ixxiii.,  306,  1247)  was  announced  in  Appendix 
I.,  p.  11,  to  be  identical  with  amblyj?onite,  the  stitement  being  founded  upon  the  results  of 
aualyHPs  by  Pisani  (C.  R.,  Ixxiii.,  1479)  and  v.  Kobell  (Ber.  Ak.  Miinchen,  Feb.  3,  1872)  ;  it  is 
moreover  confirmed  by  a  subsequent  analysis  by  Rammelsber^  (Ber.  Chem.  Qes.  Berlin,  1872). 
Des  Cloizeaux,  however,  has  investigated  the  matter  further  (  C.  R.,  Ixxv. ,  114  ;  Ixxvl,  319, 
1873).  He  has  found  that,  while  the  original  montebrasite  is  identical  with  amblygonite,  the 
mineral  from  Hebron,  Me. ,  differs  from  the  latter  in  optical  character  (amblygonite,  Saxony, 
p  >  V  ;  hebronite,  Maine,  v  >^),  and  in  having  a  third  cleavage  surface  inclined  upon  the  other 
two  (making  105  together  as  in  amblygonite)  at  an  angle  of  135'*-13(i^  and  89".  They  differ 
somewhat  moreover  in  chemical  composition  (see  below).  Des  Cloizeaux  has  also  identified 
a  mineral  agreeing  with  that  from  Hebron  at  Montebras,  and  upon  this  ground  he  proposes 
to  tranHjVr  the  name  montebrasite  to  this.  V.  Kobell  (1.  c. ),  on  the  other  hand,  considers 
such  a  course  as  likely  to  lead  to  great  confusion,  and  proposes,  wisely  as  it  seems,  to  let  the 
name  montebrasite  drop  entirely,  and  to  call  the  Hebron  mineral,  if  it  be  a  distinct  species, 
Jiebroniie.     In  this  proposal  he  is  supported  by  Rammelsberg,  ZS.  G.  Ges.,  xxv. ,  59,  1873. 

Analyses  of  hebronite:    1.  G.  =  3  01  ;   2.  G.  =3*029,  Pisani,  C.  R.,  Ixxv.,  79,  1872;  3. 
von  Kobell  ^1.  c),  G.  =  3'06 ;  4.  amblygonite,  Rammelsberg,  Ber.  Chem.  Ges.  Berlin,  1872,  78. 

]s^a       tr 

4-20  =  101-82  Pisani 

4-75  =  102-44  Pisani. 


F 

P 

XI 

Li 

1. 

Hebron, 

5  22 

40-65 

3000 

9-75 

2. 

Montebras, 

3  80 

47- 15 

30-90 

9-84 

3. 

Auburn,  Me., 

5  50 

4900 

3700 

7-37 

4. 

Penig, 

9-44 

4800 

30  26 

6-68 

1-06        4  50  =  103-43  v.  KobeU. 
8-29    feO-43  =  10410  Eamm. 

As  will  be  seen  by  comparison  with  analysis  4,  of  normal  amblygonite,  the  hebronite  differs 
in  containing  less  fluorine  and  soda,  while  it  has  about  4  p.  c.  of  water.  The  true  nature 
of  the  mineral,  even  if  it  be  a  good  species,  cannot  be  regarded  aa  satisfactorily  settled,  as 
Rammelsberg  remarks. 

Hkia'ETAN,  Min.  p.  801. — Simmlar  has  obtained  for  helvetan  the  following  analysis: 
Si  r;7  OZ^^l  1305,  Fe  4-43,  Ca  2  38,  Mg  218.  Iv  737,  Xa  169,  ll  185  =  10002.  He  calls  it 
a  feldspar  with  the  habit  of  a  mica,  Jahrb.  Min. ,  1868,  1348. 

Hei.vite,  Min.  p.  264. — Cryst.  and  description,  Kokscharow^  Min.  Russl.,  v.,  320. 

Hkm.\tite,  Min.  p.  140. — In  the  Pennsbury  mica  (=  magnetite,  q.  v.),  Bose^  PogST** 
cxxxviii.,  190. 

Keswick,  Cumberland,  Elba,  cryst.  description,  Hessaiberg^  Min.  Not.,  viii.,  33,  41 ;  ix., 
62,  i:-i70. 

Travorsella,  cryst.  memoir,  Strucer,  Atti  Accad.  Sci.  Torino,  vii.,  377,  1872. 

Peculiar  striation,  due  to  twining,  Baucr^  ZS.  G.  Ges.,  xxvi.,  186,  1874. 

Henryite,  Endlich,  Engineering  and  Mining  Journal,  Aug.  29,  1874. 

Tetragonal  (V).  Jn  octahedrons,  also  massive.  Cleavage  lateral  perfect,  basal  less  so, 
H.  =  2-2*5.  Color  brass-yellow.  Lustre  bright.  Composition  (no  analysis  published) 
3PbTe  -I-  FeTe.     Locality,  Red  Cloud  mine,  Colorado. 

Dr.  Genth  as.sert8  that  Ilenryite  **  is  undoubtedly  nothing  but  an  altaite  with  an  admix- 
ture of  pyrite."     See  Schirmerite. 

Hessite,  Min.  p.  50. — California,  anal.,  Oenih,  Am.  J.  Sci.,  II.,  xlv.,  311. 
Coloratlo,  SiUiman,  Am.  J.  Sci.,  III.,  viii.,  27,  1874;  anal.,  Gaith^  Am.  Phil.  Soo.  Philad., 
xiv.,220,  1874. 

Heucykite,  Min.  p.  148. — Analysis  of  a  magnesia  iron  spinel,  WoUe^  Am.  J.  Sci,  11., 
xlviii.,  350,  1868. 

HERi^cnELiTE,  Min.  p.  437.— Victoria,  anal,  and  description  of  crystals,  Ulrichy  Contrib. 
Min.  Victoria,  p.  26,  1870.     See  Seebachite. 

218.  Heterogenite,  Frensel  Joum.  fiir  prakt  Ch.,  II.,  v.,  p.  404,  1872. 
Amorphous,   massive  in  globular,   reniform  masses.  With  little  lustre.     H,  8.     G«  3*44, 
Color  black,  blackish  to  reddish -brown  ;  streak  dark- brown. 
Analysis  (after  deduction  of  foreign  constituents,  Cu,  Bi,  etc.). 

Co  O  tl 

}  72  5-98  21-38  s  09*81 


1 


Compoaiiion  Co  2?'o  +  (in,  it  being  &  jiroduct  at  tie  ilecomposiUon  of  amaltite  (Spai>- 
kotwltj. 

Pjr.  Id  matrass  giveH  irater.  B,  B.  taeea  witb  diffloultj  00  the  fdces,  oolonng  the  tt>iD« 
green  ;  ufter  i^itluu  it  ia  weak  numrnetio.  Qive*  a  cobalt  reoation  witli  the  doxee.  Solobla 
Li  diluW  hjdctx;hlortB  aiiid.  witii  eTOlution  of  ohlorine,  k-aviug  a  reddoe. 

Ocvurs  Eparsolj'  «itb  calcitu  and  plLiumacoUM  in  cobalt  and  nickel  vaiiu 

HBri.AsnrrE,  Miiu  p.  444,— Composition   discnestd,  llamauiibfrff,  ZS.  O.  Gea.,  xaL.  tS, 

ISfiM. 
LunddorrafjflU,  Swaden,  anal.,  Isrhirdm.  Jahrb,  Miu.,  1871,  301. 

HieiNOERiTE.  Mia.  p.  4H9.— Qap Mine,  Peim.,BnaL,  T.  D.  AaniJ,  Proc.  Ac.  Ptiilad.,  WTt, 
8D4. 


Bl  A.  Horbaohita,  Kni^,  Jabrb.  Mia,  1873,  5S3.  In  cryiitullioe  mosaeB,  Bhowing  an  unpei- 
fact  dcava^  direction  witii  a  Iirig1it«r  lutrtullio  lustre  Umn  on  the  onlinarj  fructore  ■aiCiiMs. 
H.  4*.1.  ti.  44a.  Color  reBcmbling  pjrrhoUto  but  darker,  pinulibec-k-lirown  to  uteelifraj. 
Streak  1>lnck. 

AualjHa  on  pure  material  (as  proved  by  the  mJccoBcnjie),  1,  Woguer  (I.  c.l,  2.  Ramnuilitl 
(0.=47),  PoB{..c"L,p.  Ml. 


S  Fe 

45  S?  4180 

40-03  56m 


AnalTilcl.  giTM  Fe.Nl-S,.  oi  4FeS,4-NiS,.     Tt  ie  claimed  by  Enop  to  be  the  flnt 

oorer;  of  a  BeaqniBulpliid  in  nature,  tbuugh  tbe  aunljaiB  by  Itummelebeig  ahuwH  " 
a  Teiy  oongidemblo  vnrialiou  in  coinpwution. 

Decompoeed  nthur  duhII;  under  tbe  inltuenco  of  ^r  and  water,  forming  iron  and  nickel 
vitriol  Occurs  with  cholDopyrlla  in  irresnlor  nmwes  in  the  lerpeDtiiiiEed  gneinB  at  Horbacb 
in  tbe  Black  Forest. 

HORNULENDB.      See  AMPICBOLE. 

HoRTONOLlTB,  Bruth,  Am.  J.  ScL.  II.,  ilTiii.,17,     Appendix  I.  p.  7.  I 

S'lJva  Scotia,   lloie.   Phil.   Mng.,  IV..  xxxni. .  270,  18W; 


HruiTE.  Min.  p.  303. — Vesuvius,  complete  cryst.  memoir,  showing  the  relation  of  tie 
three  types,  with  many  figures,  t,  IC'ilh,  Pogg..  E^.  Bd.  v..  331,  1871 ;  chemical  inTeKtignlioD 
with  KBveral  auolyseB,  v.  liuf/i,  ibid.,  Erg.  lid.  vl,  385,  1873  ;  oilriL,  246.  See  also  ebon- 
diodite. 

Hyalite,  Min.  p.  109, — Asaociated  with  ooruudnm,  No.  Carotina,  Oenth,  Am.  Phil.  Soc, 
Philnd.,  liii.,  373.  1S73. 
Paeudomorpb  after  apatite,  aragonite  at  Woltsch.  Boricky,  Ber.  Bohm,  Oes.,  tS78.  &4.  GS. 

Min.  p.  34a._C'ompoBition,  Kenngoll,  3vh(h.  Xat.  Oes.  Zlliich,  ISOtt.  373. 

.   Min.   p.  356.— SoNbacb,  KaisurBtuhlgeblrge,  Roteniniich,  Jahrb.   Min., 


Hvukaiigthitb.     See  Bordobite. 

Hydrocuprita.  Genth  bas  given  the  name  hydrocnprite  to  a  new  mineral  foond  at  Con- 
wall,  Lfbatiou  Co.,  I'cuQ.     He  given  the  followiug  description  (priv,  contrib.) : 

Ami)r[ib'}UH.  ora[igt'-yeltuw  to  orange-rod ;  forms  very  thin  coatings,  aometimes  rxg-like, 
3pon  ma^^etite  \  mtSt. 
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On  heating  loses  water  and  becomes  black ;  contains  water  and  cuprous  oxi  3e.  A  suffi'jient 
quantity  for  aualyvsiH  could  not  be  obtained,  but  it«^  composition  is  probably  t-ull.  Besidew 
the  amorphous  coatingv,  the  cuprite  variety,  c/m^ttn'rhitf^  from  Cornwall,  sometimes 
assumes  an  orange-y«jllow  color,  so  that  on  the  same  piece  acicular  crystals  of  a  tine  crimson 
color  can  be  seen  gradually  changing  to  an  orange-yellow.  It  is  therefore  very  probable 
that  the  orange  crj'stals  are  pscudoraorj)h8  of  hydrocuprite  after  cuprite. 

634  A.  Hyr rocyanite.  Idrociano,  ScaccJii,  Note  Mineralogiche,  I.,  p.  26,  1873;  extract 
from  Atti  Accaii.  Sci.  Napoli,  v.,  1870. 

Orthorhombic.  Observed  planes,  /'-f,  f-5,  /,  2-f,  l-f,  1-i,  1,  ^  ;  a  (vert.)  :  b  :  e  =  0  7968  : 
0T)6r)O  :  I  or  1-7691  :  1  :  1-4104.  Fundamental  angles,  J  \I=  121°  4';  i-iA  14  =  128"  3;$; 
i'i  '  1  =114-  2r>  ;  /Ma^  =  108"  2'. 

Color  pale  green,  brownish  or  yellowish,  also  sky-blue.     Translucent. 

An  analysis  (1.  c.)  gave  Cu  40*47,  §  5030,  loss  0*40  =  10000,  which  corresponds  to  the 
formula  t'uS. 

Completely  soluble  in  water.  Effloresces  very  readily  in  contact  with  the  air.  When  pre- 
served in  the  matrix  untouched  the  crystals  will  remain  two  or  three  days  without  sensible 
alteration,  but  upon  being  detached,  or  even  touched,  they  change  color  almost  immediately. 
In  the  alteration  the  crystals  first  show  a  blue  color,  then  split  to  pieces  slowly,  and  separate 
into  minute  granules,  which  seem  to  be  crystals,  though  too  small  to  allow  of  their  form 
being  determined.  The  cause  of  the  efflorescence  in  this  case  is  the  absorption  of  the  water 
from  the  atmosphere,  not  the  loss  of  water,  as  is  generally  true.  The  change  when  complete 
results  in  the  production  of  chalcanthite  (CuS  -f  711). 

In  the  prismatic  zone  the  crystals  show  no  immediate  relation  to  allied  sulphates  ;  the  angles 
of  the  brachydomes,  however,  agree  quite  closely,  1-i  a  1-J  =  77**  6',  hydrocyanite  ;  75"  52  , 
celestite;  75*  35  ,  anglesite  ;  74*  34',  barite. 

Found  by  Scacchi  at  Vesuvius,  having  been  produced  by  sublimation  at  the  time  of  the 
eruption  of  October,  1808.  The  name  is  derived  from  the  i/8o>p,  water,  icuovov,  (uure  blue  ; 
an  unfortunate  name,  suggesting  a  hydrouH  mineral  and  one  relating  to  cyanite.  See  also 
Dolerophanite. 

Hyduoiialite.  Adam,  Tableau  Min..  1869,  p.  69.  A  hydrous  chlorid  of  sodium,  described 
by  Mitscherlich,  Hausmann  Min.,  p.  1459,  1847. 

Hydromaonksite,  >Iin.  p.  707. — Kraubat,  Steiermark,  cryst.  and  anaL,  Tscfiermak^ 
Tsch.  Min.  Mitth.,  1871,  113. 

Hydropuii.itk.  Adam,  Tableau  Min.,  1869,  p.  69.  Chlorid  of  calcium.  Hausmann 
Min.,  p.  14G0,  1847. 

Hydkoz INCITE,  Min.  p.  711. — Auronza,  Lombardy,  anal.,  Cossa^  Atti  Accad.  Sci.  Torino, 
vi.,  189,  1870-71. 

442  B.  Hygrophilite,  LaRpeyres,  Tsch.  Min.  Mitth.,  1873,  p.  147. 

Crj'ptocrystalline.  Occurring  in  scales ;  double-refracting.  H.  2-25.  G.  2*670.  Color 
greenish-gray  to  yellowish -gray,  in  consequence  of  the  presence  of  minute  pores,  properly 
transparent.  Often  cont-ains  minute  cubes  of  i)yrite.  Lustre  and  feel  greasy.  Streak 
greenish -white. 

Analysis,  Laspeyres  (1.  c.^ 

8i  Xl  -Pe  Ca  Mg  fe  S^a  tt 

f    48-42        3806        826        115        1  72        567        1-36        902  =  10267 

Tt  belongs  to  the  pinite  group.  Oxygen  ratio  for  It  :  R  :  ^i  :  H  =  (approximately)  1:5: 
9:3. 

B.  B.  Fuses  rather  easily  to  a  white  enamel,  which,  with  cobalt  solution,  takes  a  blue 
color.  Very  hygroscopic.  In  water  falls  to  pieces  gradually  like  clay.  Soluble  in  hydro- 
chloric acid. 

Occurs  in  large  irregular  masses  distributed  in  a  sandstone,  or  silioious  conglomerate  in 
the  neighborhood  of  Ilalle  an  der  Saale. 

HvrERSTiiKNE,  Min.  p.  209.— Cryst.  form,  v.  Lang,  Pogg.,  cxxxix.,  319,  1870. 
Iridescence  and  dichroism,  Komnann,  Jahrb.  Min.,  1869,  368,  532;  1871,  501. 
Mt.  Dore,  Auvergne,  cryst.,  Des  Cloizeaux,  ZS.  G.  Qes.,  xxv.,  566 ;  v.  liath,  Pogg.,  cliL, 
27. 
See  also  Amblyste^te,  Appendix  I.,  p.  1. 
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Hypochlorite,  Min.  p.  B^2.-'Frentel,  Jahrb.  Min.,  1872,  515. 

Hypotypiiite  (Breithaupt,  arsenglanz),  Min.  p.  18. — Analysis  by  Frenzel,  Jalirb.  1 
1874,  G77. 

IDOCRASR,  Min.  p.  276.— See  Vesuvianite, 

Ilmenite,  Min.  p.  143.— See  Menaccanitb. 

Ilsemannite,  Ilofer,  Jahrb.  Min.,  1871,  566. — Appendix  I.,  p.  7. 

Ii.VAiTE,  Min.  p.  296.— Elba,  cryat.,  «.  Btith,  ZS.  G.  Ges.,  xxii,  710,  1870;  Achi 
Nuovo  Cimento,  II.,  iii.,  Feb.,  1870. 

(Lievrite),  compoHition,  Runmeltberg,  Z8.  G.  G^e8.,  xxii.,  897,  1870. 
Nassau,  crjst.,  «J.  Bdth,  Pogg.,  Erg.,  v.,  424,  1871. 

loLiTE,  Min.  p.  299. — (cordieritc),  Ramsberg,  Sweden,  anal.,  Igdstrom^  Jahrb.  Min.,  1 
860. 
Laacher  See,  cryst.,  c.  Balh^  Pore>  c^»  ^t  1870. 

Iron,  Min.  p.  15. — Native  iron  has  been  found  at  Camp  Greek,  Montana,  in  small  ang 
fragments  (largest  \  inch  in  length)  slightly  xiovered  with  rust.  It  showed  on  etchiu 
"Widmannstiidtean  figures,  but  developed  a  finely  granular  structure.  Occurs  in  the  bed 
of  the  gt>ld  placers,  covered  by  six  feet  of  gravel ;  associated  with  native  lead,  (q.  v. ),  (/ 
Am.  Phil.  Soo.  Philad.,  xi.,  44:],  1873. 

Crystalline  structure  of  meteoric. iron,  Tsehet^mnk^  Ber.  Ak.  Wien,  Ixx.,  Not.,  1874. 

IsocLASTTE,  Sifidberger,  J.  pr.  Ch.,  II.,  ii.,  125. — Appendix  I.,  p.  7. 

IsoPYUE,  Min.  p.  892. — A  mixture,  containing  more  or  less  opal,  Mmkdyne  and  FUgl 
Ch.  Soc,  II.,  X.,  1049,  1872. 

Itacolumite,  Min.  p.  195.— Ch.  News,  xxii.,  Ill,  266,  1870. 

IvioTiTE,  Riindf  Proc.  Acad.  Philad.,  1868,  142. — Appendix  L,  p.  7. 

Jacobsite,  Daniour,  C.  R.,  Ixix.,  16^.     Appendix  L,  p.  8. 

Jalpaite,  Min.  p.  39. — Tres  Puntas,  anal.,  Bertrand,  Ann.  d.  AGnes,  VIL,  i,  413,  1 

Jamksonite,  Min.  p.  90. — Sierra  de  Famatina,  Argentine  Republic,  anal.,  Siewert^  1 
Min.  M'ltth.,  1873,  247. 

Jefferisite,  Min.  p.  494. — No.  Carolina,  with  corundum,  analyses,  Qenth,  Am.  Phil. 
Philad.,  xiii.,  392,  1873. 

Wtst  Chester,  Penn.,  study  of  optical  character,  Cffoke,  Mem.  Am.  Ac.  Boston.  1874.  A 

Ci:l8AGEEITE  is  a  variety  of  jefferisite  described  by  J.  P.  Cooke  (Mem.  Am  Ac  Boe 
1874,  p.  48).  It  very  closely  resembles  the  jefferisite  from  West  Chester,  Pa.,  though 
color  is  much  lighter,  and  it  is  somewhat  more  friable  ;  the  optical  properties  are  the  asL 

Three  analyses  gave  the  following  results : 


Si 

XI 

Pb 

te 

Mg 

1^ 

87 -58 

19  73 

5-95 

0-58 

2513 

1109=100  06 

37-43 

19-75 

5-95 

0-58 

25  58 

11 -09= 100-38 

37  10 

20-22 

5-95 

0-58 

25  07 

n  09=100-01 

Oxygen  ratio  for  U  :  I?  :  Si  :  llT  =  2  :  1  :  1  :  1.     G.  =  2  235.     These  results  a^ree  cl( 
rith  analyses  by  Genth  (1.  c.)  of  the  same  mineral. 
From  the  Cnlsagee  Mine,  near  Franklin,  Macon  Co.,  N.  Carolina. 
See  also  Vermiculite. 

Jeffersonite,  Min.  p.  215.— Franklin,  N.  J.,  anal.,  Pisani,  C.  R  ,  Ixxvi,  237,  1873. 

jKYrooHiTK,  Min.  p.  47  {Syqy^rUt\  bad  orthogr,,  Ross). — This  mineral  has  been  ini 
gaU^d  by  W.  A.  lioss  with  the  following  results,  previous  examinations  having  been  m 
according  to  him,  upon  mixtures  :  Occurs  in  small  crystalline  beads,  isometric  (^AlillerK  *1 
ing  the  cube,  octahedron,  and  pyritohedron.     Color  silver-white.     Streak  blue-black. 
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semi-metjillic,  not  ma^etic.  Blowpipe  analysis  gave  83*2  and  82 '5  p.  c.  cobalt,  with 
♦ividenccH  of  the  presence  of  arKenic  und  antimony.  Ross  gives  the  following  as  a  probable 
gues?<  at  the  ooni position :  cobalt  H2,  antimony  7,  arsenic  0,  sulphur  5  =  100. 

Ocicurs  in  a  dark  gray  sand,  consisting  of  one-t«nth  pyrrhotite,  considerable  quartz,  some 
chalcopyrite,  etc.  From  the  copper  mines  of  Khetree,  Jeypoor,  province  of  Rajpootana, 
India.     Proc.  Roy.  Soc.,  xxi.,  292,  1873. 

JoRDANiTK,  Min.  p.  88.— Cryst,  new  forms,  v.  RatK  Pogg.,  vi,  803,  1873. 

Binnenthal,  analyses  (Asa  Pb,  S;),  Sipikz,  Tsch.  Mm.  Mitth.,  1873,  29,  131. 

Nagjag,  cryst.,  description  and  anal.,  l^cheiinnk^  Luditig,  Tsch.  Min.  Mitth.,  1878,  215. 

JuLi.\NiTE,  Wehsky,  ZS.  G.  Ges.,  1871,  486.— Appendix  L,  p.  8. 

Kainite,  Min.  p.  642.— See  Picromekitb. 

Kalkuranite.     See  Autunite. 

Ealuszite.     See  Stngenitb. 

Kamacitk.     See  Chamabite. 

Kaolin,  Min.  p.  473.— Chili,  analyses,  Domeyko  2nd  App.  Min.  Chili,  p.  49,  1867. 

A  related  mineral,  anal.,  from  the  porphyif  of  Stein,  VUik,  Tsch.  Min.  Mitth.,  1873,  197. 

Composition,  anal.,  Schloe^nng,  C  R.,  Ixxix.,  473,  1874. 

Karstenite,  Min.  p.  621.— LUneburg,  cryst.,  Miller,  PhU.  Mag.,  IV.,  xlvii.,  124,  1874 
Kerolite.     See  Cerolite. 

447  A.  Kerrite,  Genth,  Amer.  PhU.  Soc.  Philad.,  xiii.,  p.  396,  1873. 
In  fine  scales,  presenting  no  definite  shape  under  the  micrascope.     Very  soft.     Q.  =  2-303 
(Chatard).     Color  pale  greenish -yellow,  with  tint  of  brown  ;  lustre  pearly. 
Analysis  (1.  c),  Chatard  (material  shown  by  microscopic  examination  to  be  pure). 

Si 
}    38  29 

The  oxyffen  ratio  for  ft  :  fi  :  Si  :  tt  =  6-4  :  3  :  10-3  :  9*5  or  6  :  8  :  10  :  10,  which  would 
give  2(3K.Si)  -I-  (lfi,Si)  4-  10  it. 

"Exfoliates  upon  heating,  but  not  to  such  an  extent  as  jeflferisite.  B.B.  fuses  to  a  white 
enamc'l.  Decomposed  by  HCl  with  separation  of  silica  in  pearly  scales.  Found  as  an 
apparent  result  of  the  alteration  of  chlorite  at  tiie  corundum  locality,  Culsagee  Mine,  near 
Franklin,  Macon  Co.,  No.  Carolina.     Named  from  Prof.  Kerr,  State  Geologist. 

Kfeserite,  Min.  p.  641.— Hallstadt,  anal,  TTimr.  Verb.  Geol.  Reiohs,  1871,  8,  p.  130; 
anal.,  and  crjst.  description,  THchennak^  Ber.  Ak.  Wien,  Ixiii.,  315,  1871. 

495  A.  Bjenilfine,  v.  Kobell,  Joum.  pr.  Ch.,  II.,  vii.,  p  272,  1873. 

Massive,  cleavage  imperfect  in  two  directions,  approximately  90**.      H.  4-5.      G.  3*15. 
Translucent  in  fine  splinters.     Color  pale  red.     Lustre  greasy.     Fracture  uneven. 
Analysis  (1.  c.;,  after  deduction  of  SiOj  (150  p.  c.)  and  Al^Os  +  Fe.Os  (6*40  p.  c). 

Mg  Oa  S'a  Fl  P 

40b6  5-96  1-28  528  46-62  =  100 

Fonnnla,  2  MgnP  +  CaFl,  whore  some  lime  U  replaced  by  soda.     Stands  near  wagnerite, 
Imt  differs  in  the  large  percentage  of  Fl  and  almost  entire  absence  oMime. 
Occurs  at  Bamle,  Norway. 

Klaprotiiolite,  Jahrb.  Min.,  1868,  415. — Appendix  I.,  p.  8. 

Knebelite,  Min.  p.  260.— Sweden,  IgeUtrOm,  B.  u.  H.  Zeit.,  xxix,,  91,  870;  xxx.,  149, 
1871. 

KocHELiTE,  Wihsky,  ZS.  G.  Ges  ,  xx.,  250,  1 868. —Appendix  I.,  p.  8. 

EoiiLERiTE.     Adam,  Tableau  Min.,  1869,  p.  71.  —Synonym  of  onofrite,  Dana  Min.,  p.  56. 


Xl 

5Pe 

fe 

Iff  i,  Co 

ilg 

ign. 

11-41 

1-95 

0-32 

0-25 

26-40 

21-25=^99-87 

Occurs 
Biuiilgel 

Aniilj 
Kuop  (I, 


;iou 


Boppits.  Kruii,  Jalirb.  Min.,  187.1,  07  |ZS.  G.  Ges..  xxiiii  .  K,(i. 
with  Hpatite  and  nn^nofenite  in  a  grouutor  limestone  uear  !: 
cge,  Baden.     Color  brown.     Transpnrent. 
es,  1.   Bromeii  (quoted  b;  Enop  from  Uaudworterb.   d.    Cber 


Slo  th    f-e  f-e      Mn        Oa        Sg       ft 

143    10-81  4-48     1-43    1480    1-58    

Ce  10-10  (1)1,1^)  IW    0-40     1000    4  23 


■52 


Kacli  of  the  detcrminationB  of  Knop  was  mode  on  a  separate  qunnt: 
ItaramplHlierg  obtained  f^b  n2'44i.  ('~e  0'6II.  j^.lti  ;l'00.  KiiO|>  writ«a  ch. 
Ill  gli>cthig  a  Hinull  amount  of  duorlna.  This  mineral  hoa  be<^  hitherto 
but  Kuop  sepuratea  it  from  that  gpecies  on  the  grrouud  thu.t  it  ooutailiB 
little  or  no  lloorine.     Named  in  honor  of  Prof  Kopp,  of  HeidelberB. 

496  A.  Korarfreits,  F.  Rad'mii.iki,  C.  R..  IxzviiL.  p.  704,  1874.      A  i 
visiunally  for  a  phosphate  of  cerium  lontaiuiug  lluorine  near  monazite. 
with  gadolinite,  hjelmite,  and  beryl  at  Korarfot  near  Fahlun,  Swednu  (thei 

In  imperfect  crystals,  or  crystalline  masses  often  very  large  ;  one  cleavai 
rcfr:ictiii);  (Des  CloiiHtaui).     Q.  iiVi.     Color  yellow  |)aaBing  into  brown. 
trautlucont.      Streak  grayish -yellow. 

AualysiH  (1.  c. )  made  upon  impure  niaterial.  and  consequently  needing  o 


eLat)i 


Kig 


Fl 


I 


by  sulphuric  acid  a 


Eryokonlte.    See 


Min.  p.  407. — Relation  to  kamnureriU,  etc.,  e,  LeuelU 

,  34,  1809. 

Crvoconitb. 


LABRADOKrTE, 

Arch.  N6eTland,  iii 
ExhauHtiva  crj'si 
Sence  of  inclosed 
describes 
^the  Snt  he  calls 
secondary  plane = 


Min.  : 


-Eian 


a  of  the  cause  of  the  iridec 


;.  and  micToacopic  investigation  by  SehraMj.  in  which  I 
crystals  of  augite,  hematite,  and  mag[netite  (with  pic 
:ties  of  microscopic  incloaures  to  the  presence  of  whicb 
flCHon.AKlTB.  They  form  rectantfular  tabular  crystal 
XA\'-\f>%')  and  lie  in  a  position  perpendioolar  to  that  of  t 
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Labrador,  analyses  of  two  varieties;  violet  (with  11  14  p.  c.  Ca)  and  white  (with  9*4  j*.  c. 
Ca),  (Jt/dct/uf/iNM^  J.   pr.  Ch.    cvi. .  50,  1H()9. 

Narodal,  analyses,  f.  liat/t,  Pogg. ,  cxxxvi  ,  424;  cxxxWii.,  171  ;  Tftchen/tak.,  ibid. ^  cxxxviii., 
1G2;   Riiiitmiiiihtrg,  ibid.,  cxxxlx.,  178;  ibid.,  cxli.,  174. 

Waterville,    N.  Hampshire,    analj'ses,  K.  K  Dana,  Am.    J.  Sci.,  III.,  iii.,  48,    1872. 

Grf'enland,  anal.,  Janorn/»i/.  Ber.  Chem.  Ges.  Berlin,  187:^,  14.54. 

Verespatak.  cryst.,  anal.,  and  description  of  products  of  decomposition,  TscJiennak^  Tsch. 
Min.  Mitth.,  Ih74,  209.     See  also  FtM^iar. 

Lampadite,  Mill.  p.  181. — (Knpferraanganerz),  Chili,  anal.,  Fremel,  Jahrb.  Min.,  1873, 
801. 

Lanark ITE,  Min.  p.  028. — Analyses,  Maskdyv€  and  Flight,  giving  the  formula  I*b5  +  J* 
with  no  water  and  no  carbonic  acid,  J.  Ch.  Soc,  ii  ,  xii.,  1013. 

Pisani  ha.s  analyztrd  1.  from  Scotland  and  finds,  as  arbove,  no  carbonic  acid,  except  as  due 
to  impurity,  he  gives  the  formula  l*b'S;  he  adds  the  results  of  an  optical  examination,  C.  R., 
Ixxvi.,  114;  JaiiiuUvz,  ib.,  p.    1420,   1873. 

Corrected  angles  given  by  tkhraxif^  Tsch.  Min.  Mitth.,  1873,  137. 

Lanoite,  Min.  p.  005.— Anal.,  Mash'lyne  and  Flightr^ei,  Ch.  Ges.  Berlin,  1870,  934. 

Lapis  Lazuli,  Min.  p.  IWl. — (lasurstein),  "a  mixture  of  granular  calcite,  paralogite 
(  =  ek(!bf'rgite)  and  an  isometric,  ultramarine  mineral,  which  is  generally  blue,  or  violet, 
sometimes  also  colorless,  and  in  the  last  case  assumes  a  blue  color  on  heating,"— thor- 
cu^'h  microscopic  examination  and  discussion  of  relation  to  hauynite  and  nosite  (nosean), 
Vogthang.  Vers.  Med.  K.  Akad.  Am>terdam,  II.,  vii.,  101,  1873.  The  same  matter  has  been 
pnivlously  investigated  by  Fischer  ( Krit.  Mikr.  Stud. ,  1809,  p.  40). 

Laumontite,  Min.  p.  300. — Cry.st.  description,  Kohtcharow^  Min.  Rusal.,  v.,  150. 
Anal.,  r.  FelUnhcrg,  Jahrb.  Min.,  1809,  373. 

St.  Bartholomew,  anal.  (Noi'(MrOm),  Ak.  H.  Stockholm,  IX.,  No  12,  Nov.,  1870  (Cleve, 
G«ol.  W.  India  Is.,  p.  30,   1870). 

Caporciano  (—caporcianite),  anal.,  Bechi^  Achiardl^  Boll.  Com.  GeoL,  ItaL,  1871,  139. 

La i" KITE,  Min.  p.  74. — With  platinum  from  Oregon,  WaJUer^  Am.  J.  Sci.,  II.,  xlviil, 
441,  1808. 

Lavrofkite,  Min.  p.  210. — Composition  and  description,  a  diopside  colored  green  by  4*20 
p.  c.  of  vanadate  of  lime,  Jlennaun^  J.  pr.  Ch.,  II.,  i.,  444;  Koksch.  ilin.  RussL,  vi.,  200. 

Laxmannite,  Nordenifkiold^  Pogg.,  cxxxvii. ,  209. — Appendix  I.,  p.  9. 

Lazulite,  Min.  p.  572. — Vesuvius,  note,  f.  Eath,  Pogg.,  cxxxviii.,  491. 

No.  Carolina,  with  corundum,  Ge/ith,  Am.  Phil.  Soc.  Philad.,  xiii.,  404,  1873. 

Lead,  Min.  p.  17. — Native,  found  \^-ith  native  iron  (q.  v.)  in  the  bed  rock  of  the  gold 
placers,  covered  by  0  itvX  of  gravel,  at  Camp  Cr.,  Montana.  Occurs  in  irregular  and  rounded 
il.ittrned  pieces,  from  the  size  of  a  pin  head  to  ^  inch  :  coated  with  massicot,  i)robably  also 
by  ccrussite  ;  shows  crystalline  structure.  The  solution  contained  gold,  but  no  silver,  Genth. 
Am.  Phil.  Soc.  Philad.,  xi.,  44:i,  1870. 

Ptlackejr  also  speaks  of  the  occurrence  of  native  lead  in  rounded  grains  at  many  localities, 
S.  W.  of  lluancavelica  (Peru).  It  contains  little  silver,  but  considerable  antimony,  Domeyko, 
3d  App.  Mm.  Chili,  1871. 

Leadiiij.lite,  Min.  p.  024.— Relation  to  susannite  (q.  v.),  Kenngott,  Jahrb.  Min.,  1868, 
319. 

Composition  di.scussed,  relation  to  maxife  {q.  v.),  Uhitzc,  Poffg-,  clii.,  250. 

Anal.,  Bcrtrand,  Bull.  Soc.  Ch.,  xix.,  07,  1873;  Lasprgre^^  Jahrb.  Min.,  1873,  292. 

Llpidolite,  Min.  p.  314. — Eulenlohe,  Fichtelgebirge,  Sandderger,  Ber.  Ak.  Munchea, 
1871,  93. 

Lesleyite,  Min.  p.  800.— Appendix  I.,  p.  18. 

Lettso.mite,  Min.  p.  006.— See  Cyanothiciiite. 

Li::LXAUOiTE,  Min.  p.  210.— Amity,  N.  Y.,  anal.,  Leeds,  Am,  J  Sol,  IIL,  vi.,  24,  1873. 

o 
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Ledchtenbeboite,  Min.  p.  500. — Chem.  composition,  Kentigott^  Jahrb.  Min.,  1868, 


Leucite,  Min.  p.  334. — Microscopic  structure,  Zirkd,  ZS.  G.  Ges,,  xx.,  97,  1868;  Ja 
Min.,  1870,  ^0y ;  v.  L^tsadJx,  Jahrb.  Min.,  1872,  408. 

Contains  rubidium  and  caesium.  J.  L,  Smithy  Am.  J.  Sci.,  II.,  zlix.,  335^  1870. 

VcKuyius,   anal.,  o.  Htith,  Pogg.,  cxlvii.,  204;  enveloped  in  sanidln.  ibid.,  Erg.  Bd., 
381  and  108 ;  see  also  Scaec.hu  Atti  Accad.  Napoli,  v.,  March,  1870;  Sept.  14,  1^^. 

Vesuvius,  shown  by  accurate  measurements,  as  well  as  by  the  presence  of  striated  f 
(due  to  twining),  to  be  tetragonal.  The  ordinary  crystals  show  the  planes  1,  4*2,  als< 
and/;  i  a  t  (=4-2a4-2)  =  133"  58  ;  a  (vertical) =0  02037;  composition  face  2- 1.  Alsoai 
r.  Ji^tt/i.  Pogg.,  Erg.  Bd.,  vi.,  198,  1873  (or  Jahrb.  Min.,  1873,  113). 

Note  by  ^Scacc/u,  Boll.  Com.  Geol.  Ital.,  1873,  183. 

Lkucopiianite,  Min.  p.  200. — Cryst,  Nurdewtkioldy  (Etv.  Ak.  Stockh.,  1870,  xxvii., 
Oryst.,  Bertrajidf  Ann.  d.  Mines,  VII.,  iii.,  24.     Cryst,  v.  Lang,  Tsoh.  Min.  Mitth.,  1871 

82. 

Leucopyrite,  Min.  p.  77  (=lollingite,  Dana) — and  lolllngite,  anaL,  Przibram,  Zepharvt 
Lotos,  Jan.,  1870. 

In  Dana's  Mineralogy,  1868,  the  names,  leucopyrite  and  lollingite  previously  used  at 
nonyms,  were  given,  leucopyrite  to  the  mineral  with  the  composition  FeAs^,  and  IGUir 
to  tlie  compound  FcsAss  (supposed  to  include  the  arsenical  pyrites  from  Lolling,  not  i 
known  to  have  been  aiiidyzed).  It  appears,  however,  that  a  little  earlier,  Zepharovich  (T 
Min.  Ges.  St.  Pet.,  II.,  iii.,  1807)  had  found  the  Ljlling  mineral  to  have  the  composi 
FeAs..,  and  hence  proposed  for  it  the  name  IGllingite,  reserving  Shepard's  name,  leucopy 
for  the  Fe-As.i.  The  names  as  given  by  Zepharov'ch  have  the  priority,  and  should  be  recei 
In  .inother  printing  from  the  stereotype  plates  (6th  sub-edition)  of  Dana's  Min.  the  chi 
will  be  made.  It  is  to  be  added,  however,  that  there  was  no  ''  confounding  of  the  nan 
(Naumann,  Min.,  p.  611,  1874)  in  Dana's  Mineralogy. 

Levynite,  Min.  p.  431. — Richmond,  Vict.,  comp.,  Kenngott^  Jahr.  Nat.  Ges.  Zurich,  ] 
132,  262,  1871. 

Lignite,  Min.  p.  755. — Pecton  Co.,  N.  S.,  anal,  and  description,  IIovd^  Phil.  Mag., 
xxxvii.,  264. 

414  A.  liimbachite,  Frenzel,  Jahrb.  Min.,  1873,  789;  Min.  Lex.  Sachsen,  p.  184. 
Massive.     G.  =  2*395.     Lustre  greasy.     Color  grayish  to  greenish-white.     Not  hard 
brittle.     Does  not  adhere  to  the  tongue. 
Analyses,  Frenzel  (1.  c.) 


Si 
41-42 
42  03 


^1 
22  09 
19-56 


Fe 
1.46 


Mg 
23-67 
25  61 


ft 
12  47  =    99  65 
12  34=  10100 


Frenzel  gives  the  formula  3Mg  2Si  4-  XlSi  +  3 ft.     Hence  in  oxygen  ratio  it  stands 
nearcerolite  (Kerolith),  from  which  species  Frenzel  has  separated  it,  though,  as  he  shows^ 
anal.V8e8  vary  much.     K  :  ii  :  Si  :  Tl  =  1  :  1  :  3  :  1. 

Occurs  at  Limbach,  filling  cavities  or  fissures  in  serpentine. 


LiMnii.iTE,  Min  p.  258. — Rosen busch  thinks  that  the  lirabilite  of  de  Sanssure  canno 
regarded  as  a  rtsult  of  the  decomposition  of  chrysolite,  but  rather  of  the  glassy  matl< 
such  a  rock  as  has  been  called  by  him  limburgitc,  Jahrb.  Min.,  1872,  169. 

LiME-WAVELLiTE,  KotniMiin,  ZS.  G.  Gcs.,  xxi.,  795,  1869. — Appendix  I,,  p.  9. 

Li.MONiTE,  Min.  p.  172. — Pseudomorph  after  cerussite,  Kosmann,  ZS.  G.  Ges.,  xxi, 

Lin  \RiTE,  Min.  p.  663. — Cumberland,  exhaustive  cryst.  memoir,  w^ith  many  new  fo 
Ko/>'i<c'»aroir,  Min.  Russl.,  v.,  206. 

Chili,  Domeyko  2a  Ai.p.  Min.  Chili,  p.  32,  1867;  Bcrtrand,  Ann,  d.  Mines,  VII 
414,  1872. 

Rezbanya,  cryst.  memoir,  Schrauf,  Ber.  Ak.  Wien,  Ixiv.,  172  (1871) ;  Ixv.,  241,  1872. 
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LiTHiOPHORiTE,  Appendix  I.,  p.  9. — Laspeyres^  Jahrb.  Min.,  178,  1869. 

29  A.  LiviDgstonite,  Mariano  Barcena,  Naturaleza,  iii,  35.  1874;  iii.,  p.  172,  1875, 
Am.  J.  Sci  ,  III.,  viii.,  p.  145,  1874;  ix.,  p.  04,  187.*. 

In  prismH,  and  columnar  groups  much  like  stibnite,  and  apparently  i&omorphous  with  it. 
H.  =  2  (Breithaupt's  scale).  G.  =  4-81.  Color  bright  lead-gray.  Streak  red  (not  black  aa 
with  stibnite).     Analysis,  Barcena  (1.  c.) 

S  Sb  Hg  Fe 

2908  5312  14  00  350  =  9970 

WTience  the  atomic  ratio  for  the  sulphur,  antimony,  mercury  and  iron,  18*17  :  8*7  :  1*4  • 
12  =  (nearly)  15  :  7  :  1  :  1,  or  4SbS3  +  HgS  +  FeS^  Fuses  at  the  first  touch  of  the  blow- 
pipe flame,  giving  off  white  furae^  in  abundance.  Not  sensibly  attacked  by  cold  nitric  acid, 
but  dissolved  in  the  warm  acid  with  a  white  residue. 

Occurs  at  Huitzuoo,  State  of  Guerrero,  Mexico,  in  a  matrix  of  carbonate  and  sulphate  of 
lime,  together  with  sulphur,  cinnabar,  stibnite  and  valentinite. 

L5LLINGITE,  Min,  p.  70  (=  leucopyrite,  Dana). — Reichenstein,  Silesia,  anal,  (containing 
gold),  GiitUer,  Jahrb.  Min.,  1871,  81. 

Chanarcdlo,  anal.,  Domeyko  M  Append.  Min.  Chili,  1871. 

Dobschau,  Hungary,  anal,  NUdzwkilzki^  Tsch.  Min.  Mitth.,  1872,  101. 

See  also  Leucopyrite. 

595  A.  liudwiglte,  O.  Tschei-mak,  Tsch.  Min.  Mitth.,  1874,  p.  59. 

In  finely  fibrous  masses,  the  fibres  generally  short  and  in  a  parallel  position,  so  that  on  the 
fresh  fracture  it  has  a  silky  lustre.  H,  =5.  G.  =  3  907-3  951  (lighter  colored  variety), 
4  016  (dark-colored  variety).  Color  blackish-green,  and  again  almost  perfectly  black  with 
a  tinge  of  violet.  Tough.  Streak  dark-green,  of  a  somewhat  liti-hter  color  than  the  mineral 
itself.     In  microscopic  splinters  transparent,  with  a  greenish-brown  color. 

Analysis.  Ludwig  and  Sipiicz,  1.  c.  1.  (mean  of  7  partial  analyses)  G.  =  3  951,  color  dark- 
green.     2.  G.  =4  010,  black. 

Fe  te^  J^g 

39-92  12-46  31-69  =  100-16* 

39-29  17-67  26  91=    98-93* 

*  TraocA  of  manganene. 

For  analysis  2.  Tschermak  gives  the  formula  2]ilgl&  -+-  f  ePe,  which  corresponds  also  to 
analysis  1 ,  though  here  a  little  Mg  takes  the  place  of  some  Fe. 

A  microscopic  examination  proved  the  absence  of  magnetite  in  the  material  analyzed, 
though  magnetite  and  also  sometimes  calcite  are  generally  intimately  associated  with  it. 

Heated  in  the  air  the  mineral  becomes  red ;  in  fine  splinters  fusible  with  difficulty  to  a 
black,  strongly  magnetic,  slag.  With  the  fluxes  gives  the  reaction  for  iron.  Dissolved 
slowly  by  cold  hydrochloric  acid  when  in  the  state  of  a  fine  powder. 

Occurs  imbedded  in  a  crystalline  limestone,  with  irregularly  situated  beds  of  magnetite, 
at  Morawitza  in  the  Banat. 

According  to  F.  Berwerth  (Tsch.  Min,  Mitth.,  1874,  247)  ludwigite  occurs  altered  to 
limonite.  An  analysis  of  material,  having  a  brownish-red  color,  and  graduating  insensibly 
into  pure  ludwigite,  afforded  him:  Fe  75 '34,  iln  tr.,  Oa  0  09,  Idg  5*80,  ('  1*65,  Si  2  83, 
11  14  51.  B  0  08  =  101  02.  G.  =  3*41.  Besides  the  limonite  (>^817  p.  c.  ](;  Berwerth  con- 
sidei-s  that  some  talc,  brucite,  magnesite,  and  calcite  are  also  here  present  as  mechanically 
mixed  impurities. 

LOnkbuugite,  Nollner,  Ber.  Ak.  Miinchen,  1870,  291. — Appendix  I.,  p.  10. 

132.  liuzonite,  Weiisbach,  Tsch.  Min.  Mitth.,  1874,  p.  257. 

Massive,  with  uneven  fracture,  with  but  little  tendency  to  cleavage.     In  cavities  there  were 
also  observed  some  minute  crystals,  whose  form  could  not  to  lie  distinguished.     H.  =:  3  5 
G .  —  4  42.      Color  dark  reddish-steel  gray,  turning  violet  with  time.      Lustre   black  and 
metallic.     Strealc  black.     Brittle. 

Analysis,  Winkler,  1.  c. 

S  Sb  As  Cu  Fe 

3314  215  16-52  47  51  0.93  =  100*55 

This  gives  substantially  CusAsSi  =  3  6uS  -H  As.Sa,  or  similar  to  enaigite 
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It  is  closely  related  to  famatmite  (q.  v.)  and  Weisbach  says,  though  withont  soffioen 
reason,  that  the  two  are  probamy  isomorpliouR,  while  it  fomiH  a  dimoiphons  gxonp  wit! 
enarj^ite.  The  sole  reason  for  separating  the  mineral  from  enarjfite  seems  to  be  its  stmctnre 
lew*  character,  nearly  destitute  of  cleavag-e.  but,  unsupported  by  observations  on  tho  oystaJ 
line  form,  this  cannot  be  regarded  as  conclusive. 

Occurs  in  the  copper  veins  of  Mancayan,  district  of  Lepanto,  Island  Lnzon  (ManOa) 
Associated  with  the  following  minerals,  named  in  the  order  of  their  deposition  :  Quartz,  pyrite 
(luzonite),  enargite,  quartz,  tetrahedrite,  barite. 

447  B.  Maconite,  Gentli,  Amer.  Phil  Soc,  Philad.,  xiii,  39«.  1873. 

In  irregular  scales,  resembling  a  variety  of  jefferisite.  Soft,  but  slightlj  harder  tfau 
kerrite,  G.  =  2  »27  (Chatardi.  Color  dark  brpwn  ;  lustre  pearly,  inclinmg  to  bub-metiUia 
Analysis,  1.  c  ,  Chatard  and  Genth. 

Si  ?tl    .       3Pe  ^^e       Xi,('^o       %        U       Na  ti  ign. 

}    34-22       21-53        1241        032       012       1446      tr       O'Sl        5*70        11-85  =  10113 

Oxygen  ratio,  ft  :  fi  :  f^i :  tt  =  3  :  6  :  8  :  5  nearly,  or  3ft,  2Si  -i-  2  (R,  8i)  4-  5ft. 

Exfoliates  largely  on  heating,  and  fuses  with  difficulty  to  a  brown  gla»3  ;  easily  decom- 
posed by  hydrochloric  acid,  with  separation  of  silica  in  scales. 

Contains  numerous  fragments  of  corundum,  and  some  microscopic  reddish- brown  crystal! 
which  niay  be  sphene.  Found,  as  an  apparent  result  of  the  alteration  of  chlorite,  at  Uw 
corundum  locality,  Culsagee  Mine,  near  Franklin,  Macon  Co.,  No.  Carolina. 

Maonesite,  Min.  p.  685. — Traversella,  cryst.,  Struter^  Atti  Accad.  Sci.  Torino,  vi ,  874, 
1871 
Greiner,  Tyrol,  note,  ZepJmrovirh.  Ber.  Ak.  Wien,  Ixvii.,  750,  1868. 
From  the  Alps,  crystals  with  0,  /,  »-2,  also  anal ,  Itumpf^  Tsch.  Min.  Mitth.,  1873  263. 
Var.  breunnerite,  anal.,  Leeds^  J.  Frank.  Inst.,  III.,  be,  63,  1870. 

Magnetite,  Mia  p.  149.— Crystals  from  Achmatowsk,  with  planes,  O,  1,  »,  8-S,  V-3 
5-!^,  I-},  ZS.  G.  Ges.,  xxi..  48$),  1869. 

Auerbach,  anal.,  containing  nickel,  Petersen.  J.  pr.  Ch.,  cvi,  441,  1869. 

Wolfach,  anal.,  Petersen,  Pogg.,  cxxxvi,  506,  1869. 

Traversella,  cryst.,  Stj'iiFtr,  Atti  Accad.  Sci.  Torino,  vi.,  374,  1871. 

Brewster,  N.  Y...  pseudomorph  after  dolomite  and  chondrodite,  J.  D.  Dana,  Am.  J.  ScL 
III.,^'iii.,  375,  1874. 

In  mica  from  Pennsbury.  reply  of  J.  D.  Dana  and  G.  J.  Bnii*Ji  to  a  note  by  Rose  (see  hemi 
tite).  Am.  J.  Sci.,  II.,  xlviii.,  3(50,  1809  (Jahrb  Min.,  1874,  611). 

Both  Zirkel  (Microscop.  Besjhnff.  der  Min.,  1873,  p.  247)  and  Rosenbusch  (Phys.  d.  Min. 
1M73.  p.  213)  speak  of  the  mineral  in  the  mica  of  Pennsbury  as  being  hematite.  It  is  diffi 
cult,  however,  to  see  how  this  view  can  be  reconciled  with  the  investigations  of  Brush  (1.  c.; 
He  found  that  the  miner.il  was  blackish  to  smoky-brown  in  color,  and  strongly  magnetic.  1 
had  moreover  a  black  streak.  Upon  being  heated  to  redness  out  of  contact  of  the  air  it« 
tained  its  color,  but  heat(.d  with  access  to  the  air  it  became  red.  It  was  sometimes,  in  cons* 
quence  of  alt^^ration.  changed  to  a  bright  red  or  yellow  mineral.  The  red  substance  had 
i*ed  streak,  the  yellow  substance  an  ochre-yellow  streak ;  the  last  became  red  when  beatet 
Prof.  Bru.sh  concludes  that  the  black  mineral  is  in  all  probability  magnetite,  the  red  mineii 
is  hematite  (arifSlng  Irom  the  oxidation  of  the  original  magnetite),  and  the  yellow-ochre  mil 
eral  is  hydrated  sesquioxyd  of  iron,  due  to  hydration  as  well  as  oxidation. 

189.  Magnochromite,  Bock,  Inaug.  Dissert.  Breslau,  1869.  Webaky,  ZS.  G.  Gea.,  xxv 
894,  1873. 

A  variety  of  chromite  from  Grochau,  Silesia,  containing  a  large  amount  of  magnesia, 
has  been  previously  described  by  Breithaupt  (18:]2,  III.,  p.  2.U :  1H47,  III.,  777),  and  also  V 
other  authors  In  physical  characters  it  agrees  with  chromite.  except  in  its  want  of  metal! 
lustre  and  low  specific  gravity  Acconlmg  to  Breithaupt  G.  —  4  031-4 ilO  (this,  Websl? 
suggests,  is  in  part  accounted  for  by  the  presence  of  impurities).  It  occurs  in  rounds 
grains  embedded  in  a  green  gangue  from  which  it  cannot  be  entirely  seiiarateil.  This  gangi 
mineral  is  considered  by  Websky  as  a  new  species,  and  using  an  aualysis  of  it  (v  grochauic< 
he  deducts  it  from  an  analysis  of  a  mixture  of  the  two,  made  by  Bock,  and  obtains  tl 
following  as  the  composition  of  the  magnochromite:  Si  =  29-92,  fr  =  40*78,  Fe  =  15  :* 
Mg  =  14  00  =  100  00.     This  result  agrees  with  the  general  formula  ft,ft  of  the  spinel  grou] 

ii«  in  thiB  caae  4  (£l,<9r},  (3Fe,  5Mg). 
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M.VLAcniTE.  Min.  p.  715. — Pseudomoiph  after  atacamit*^  KohfcIiaraip^'BMXL  Soc.  Imp.  St. 
Pet.,  xviii.,  180,  1872;   nc/irnnak.  Min.  Mitth.,  ISlli,  89. 

Maldonite,  i'lrirh. — Appendix  I.,  p.  10. 

Mangan\)Istiien.     See  Akdennitk. 

290  A.  Manganophyllite,  LjeUrdm,  Jahrb.  Min.,  1872,  296,  (Kenngott,  1873,  56). 
H«xagoual  ?     In  thin  plates,  like  other  micas. 

Color  bronze  to  copper-red.  Streak  pale  red.  In  thin  scales  translucent  with  a  rose-red 
cx)Ior. 

Analysis,  Igelstrora  (1.  c. )  ^ 

Si  Xl  f'e  Mn  Ca  Mg        iv,Na        ign. 

38-50        1100        3-78        21-40        320        1501        6-51        160     =     100 

Kenngott  observes  {1.  c. )  that,  if  we  call  the  loss  ft  and  reckon  it  with  the  bases,  the  oxygen 
nviio  for  ba-ses  to  silica  becomes  11  72  :  12  or  K  :  IPi  :  Si  =  l :  3  :  4  nearly  (the  ratio  of  lepido- 
nielane).     The  alkalies  appear  to  be  for  the  most  part  potash. 

B.  H.  gives  no  coating  on  charcoal ;  with  borax  or  soda  affords  a  strong  manganese  reac- 
tion.    Soluble  in  HCl  with  the  separation  of  silica  in  the  form  of  the  original  scales. 

Occurs  with  tephroite,  hydrot<'phroite,  hamartite,  magnetite,  calcite,  garnet,  etc.,  at  the 
manganese  mine  Pajsberg,  near  FiJipstadt,  Sweden. 

Igelstrum  calls  attention  to  the  f.ict  that  his  manganophyll  is  in  many  respects  similar  to 
the  imperfectly  described  (no  analysis)  alurgit43  of  lireithaupt  (Dana's  3Iin.  p.  764). 

Maiu'asite,  Min.  p.  75. — Pseudomorph  after  boumonite,  chal  copy  rite,  magnetite,  2)d^, 
T>ch.  Min.  Mitth.,  1874,  87,  88. 

(Weisskupfererz)  Halsbriiche,  near  Freiberg,  an  analysts  by  Frenzel  gfave  results  agreeing 
with  the  formula  R.Si  (Cu- 10*75  p.  c,  Fe  — 40  47).  it  is  a  compound  between  marcasite  and 
chalco])yrite,  and,  if  constant  in  composition,  Frenzel  suggests  that  it  should  have  a  distinctive 
name.  Jahrb.  Min.,  1873,  785. 

Mauceli>e,  Min.  p.  163.— Examined  by  t).  KohcU^  J.  pr.  Ch  ,  II.,  iii.,  467. 

Maugarite,  Min.  p.  506.— No  Carolina,  anal.,  J.  L.  Smithy  Am.  J.  Sci.,III.,  vi.,  184; 
analyses,  Genth,  Am.  E*hil.  Soc,  Philad. ,  xiii..  399,  1873. 

Optical  character  investigated,  Bauer,  ZS.  G.  Gcs.,  xxvi.,  180,  1874. 

Matiposite,  a  name  proi)ORed  provisionally  by  Prof.  Silliman  for  an  anhydrous  silicate  con- 
taining as  bases,  according  to  the  lHowiupe,  iron  (protoxide),  alumina,  chrouxium,  lime, 
miignesia  and  potash,  with  traces  of  maiigauese  and  8ul])huric  acid.  It  had  a  light  apple- 
green  color,  occurs  in  Fcalcs  and  as.^ociatcd  with  i  yrite  in  a  gangue  of  dolomite  (ankerite) 
minglefl  with  quartz;  fnan  the  Mariposa  estate,  California.  (Cal.  Acad.  Sci. ,  III.,  380,  1868). 
It  has  since  been  referred  provisionally  to  fuoh^ito  (Min  p.  311.  annl.,  !(♦),  though  its  iden- 
tity with  that  species  has  not  been  finally  determined.  It  is  the  constjmt  associate  of  the  ore 
through  the  Mariposa  region,  and  in  consequence  of  its  parageneticai  relations  deserves 
further  investigation. 

Maumolite,  Min.  p.  465.     See  Serpentine. 

Martitk,  Min.  p.  142. — Brazil,  Kosenfmach^  Jahrb.  Min.,  1871,  78. 

309  A.    MaskelynHe,  Tpchermak,  Ber.  Ak.  Wien,  Ixv.,  p.  122,  1872. 

Isometric ;  form  a  diatorted  cube.  In  grains  transparent,  colorless,  with  milky  portions 
arising  from  alteration.  In  the  microscopic  eection  seen  to  have  a  rectanj.ular  outline,  and 
shown  by  optical  i>roperties  to  be  isometric.  H.  =  about  (5  5.  B.  B..  fusible  with  difficulty 
to  a  transparent  glass.  Analysis,  mean  of  two  closely  agreeing  analyses  made  by  different 
methods : 

Fi  Xl        Pete       Oa        Mg       ]S'a         K 

54-3        24-8        4-7        111        tr        4-9        12        =         1010 

The  iron  comes  from  a  little  magnetite  present,  and  deducting  this,  we  obtain :  Si  56*8^ 
*l  25-7,  (a  11-6,  .\a  51,  K  1  3  =  10000. 

The  oxygen  ratio  is  nearly  ft  :  fJ :  Si  =  1  :  3  :  6,  or  that  of  labradorite. 
Occurs  in  the  meteorite  from  Shergotty,  near  Behar,  India. 
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635  A.  Mazite,  T^sjteyres,  Jafirb.  Min.,  1872,  407,  508  ;  1873,  292. 

Orthorhombic.     Massive,  crystalline.     Cleavage  tabular,  perfect. 

0]  tical  characters — acute  bisectrix  normal  to  the  cleavage  surface.     Donble-refrac 
strong,  character  negative.     Axial  angle  small.     Apparent  angle  in  air  for  red  ravs  19' 
for  blue  22'  45' ;  for  white  20"  51'.      H.  =  2-5-3.     G.  =  0*87  (leadhillite  6-26-6-44;  (i 
Sardinia,  Bertrand).     Colorless.    Transparent  to  translucent.    Lustre  adamantine  to  pea 
Fracture  conchoidal  to  splintery.     Slightly  brittle. 

Analysis,  Laspeyres  and  Eichhom  (1.  c. ) 


J»b 
81-91 


814 


8  08 


1-87=100  00 


Laspeyres  writes  the  formula  5^bS  +  9l*bC  +  4j*b  +  5lT,  making  it  a  hydro-snlphcH 
bonate  of  lead. 

Fases  eaKily  in  the  flame  of  a  spirit  lamp,  forming  a  yellow  bead,  crystalline  on  cooli 
On  charcoal  gives  a  lead  coating.  In  the  matrass  decrepitates,  expands  and  becomes  wi 
and  non-transparent,  giving  off  water.     Insoluble  in  water.     Soluble  in  nitric  acid. 

Occurs  with  anglesite  and  ccrussite  in  galenite  at  the  Mala-Culzetta  mine  near  Iglesi 
Sardinia. 

Maxite  resembles  leadhillite  ver^'  closely  in  its  physical  characters,  especially  in  its  opti 
properties,  and  is  not  far  off  in  composition.  Bertraoid,  on  this  account,  has  urged  that  1 
maxite  is  probably  nothing  but  an  altered  leadhillite  (Bull.  Soo.  Chem.,  xix.,  17,  18i 
which  seems  not  improbable. 

Meoabasite,  Min.  p.  604. — Morrochoco,  Peru,  anal.,  Pfiucker^  Domeyko  3d  App.  toM 
ChUi,  1871. 

Meionite,  Min.  p.  318.— Vesuvius,  cryst.,  Brezina,  Tsch.  Min.  Mitth.,  1872,  16. 

^  MfiJi ACONITE,  Min.  p.   1 36.  —  Varieties  from  Chili  containing  Fe,  and  others  with  Co  a 
iln.     Domeyko  2d  App.  Min.  Chili,  p.  14  et  seq.,  1867;  4th  App.,  p.  11,  1874. 

Melanglanz.     See  Stephanite. 

Meerschaluxninite,  Ross^  —  pholerite,  which  see. 

MEi.ipnANiTE,  Min.  p.  263. — (Melinophane) — Cryst.,  Nordenskidld,  CEfv.  Ak.  Stockhol 
1870,  xxvii. ,  55G. 

METiOrsiTE,  Min.  p.  478. — Shown  by  Goppel»rdder  to  be  a  magnesia -silicate,  J.  pr.  C 
cv.,  120.  • 

Mknaccanite,  Min.  p.  143. — Titaniferous  sands  from  Chili,  Dvmeyko^  Ann.  d.  Mines,  V 
xvi.,  540.     See  also  Min.  Chili,  2d  and  3d  App.  ;  Silva,  C.  R..  Ixv ,  207. 
From  doleryte,  anal.,  Stihdhtrytr,  Ber.  Ak.  Ml.nchen.  1873,  146. 
Norw^ay,  analysis,  c.  Gerirhtdi^  Ann.  Ch.  Pharm.,  clxxi.,  205,  1874 
Canada,  analyses,  llarrinyton^  Canada  GeoL  Surv..  1874,  227. 

Menegiiinite,  Min,  p.  105. — Occurs  in  the  emerj'  near  Schwarzenberg,  Saxony,  analj 
and  description,  Frenzel^  Poff^?  cxli.,  443. 

Mk8()LITE,  Min.  p.  430, — Iceland  and  Stromoc.  analyses,  t'cfanid,  Pogg.,  cxlii.,  118. 
In  dolerytes  of  Bergonne,  analyses,  Pi^ani^  C.  B. ,  Ixxiii.,  1447,  1871. 
In  basalts,  IStreug^  Jahrb.  Min..  1874,  575. 

METAcrxNAB-ARiTE,  Moore^  Am.  J.  Sci.,  III.,  iii.,  36.     Appendix  I.,  p.  10. 

Durand  thinks,  after  an  examination  of  some  good  crystals,  though  without  the  opp 
tunity  of  making  measurements,  that  there  is  a  strong  piesumption  in  favor  of  the  mine 
being  orthorhombic.  He  gives  two  figures,  which,  however,  look  much  like  a  combination 
the  cube  and  octahedron,  i.e.^  isometric,  as  before  suggested.  Proc.  Cal.  Acad.,  iv.,  2 
1872. 

225  A.  Meymacite,  Caniot^  C.  R.,  Ixxix.,  p.  639,  1874. 

A  hy(lrate<i  tungstic  acid,  formed  from  the  alteration  of  scheelite,  which  Camot  suggef 
may  have  been  accomplished  by  means  of  acid  waters  arising  from  the  decomposition 
pyrite. 
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Sometimes  yellovv  or  greenish -yellow,  preserving  the  crj^talline  structure  and  cleavnp^e  of 
scheelite  ;  sometimes  wnen  the  alteration  has  been  more  complete,  the  mineral  is  friable 
between  the  fingers,  and  has  a  yellow  or  brownish  calor.     Luotre  resinous. 

Analyses  (1.  c.)  1.  and  2.  on  friable  material,  color  yellow  to  brownish,  streak  sulphur 
yellow.     G.  =  3  80.     3.  firm,  with  lamelVar  structure  and  yellowish  streak.     G.  —  4  54. 
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Deducting  the  tungstate  of  lime  and  hyc^ated  oxyd  of  iron,  which  he  regards  as  impuri- 
ties, Camot  deduces  the  formula  W,  2  ft.  in  the  tube  gives  off  water.  On  charcoal  turns 
black.  With  salt  of  phosphorus,  gives  in  the  O.  F.  a  yellow  bead,  nearly  colorless  on  cooling. 
In  R.  F.  a  bead  colored  violet  to  red  (iron  and  tungstic  acid  together).  With  acids  gives  the 
reaction  of  tungstic  acid  when  treated  in  the  usual  way. 

Found  with  wolfram  and  scheelite  at  Meymac  (Corrdze),  France. 

Mica,  Min.  p.  301  et  seq. — Milben,  near  Petersthal,  anal.,  Ne-^der,  Jahrb.  Min.,  1869,  249. 

In  Scotch  granites,  analyses,  Hanyhton,  Phil.  Mag.,  IV.,  xl.,  (J2,  1870. 

In  granite  from  India,  anal.,  Ornufb^,  Joum  R.  Geol.  Soc.  Dublin,  II. ,  iii.,  26,  1871. 

With  penninite,  lepidolite,  etc.  (Verwachsungen),  /?>*«,  Pogg.,  cxxxviii.,  177,  1839. 

Brewster,  N.  Y.,  anal.,  HreUienbdugh^  Am.  J.  Sci.,  III.,  vi.,  207,  1873. 

Manhattan  Is.,  New  York,  analyses,  Schtceitzer,  Amer.  Ch.,  iv.,  443,  Jan.,  1874. 

Physical  and  optical  investigations,  Rimxch  (Komerprobe),  Pogg.,  cxxxvi.,  130,  G32 ;  Ber. 
Ak.  Berlin,  July,  18G9,  5;{0 ;  Mux  Bnu^r^  Pogg.,  cxxxviii,  337,  18.j9  ;  ZS.  G.  Ges.,  xxvL, 
137,  1^74;    Cooke,  relation  to  the  vermiculites,  Mem.  Am.  Ac.  Bcscon,  1874,  35. 

MiCHAELsoNiTE,  Min.  p.  289. — (Elrdmannite,  Bloinstraad)^  composition  and  description, 
Norilenskidld,  (Efv.  Ak.  Stockholm,  1870,  xxvii.,  365. 

MrcROLiTE,  Min.  p.  513. — Shepard  Am.  J.  Sd,  II.,  1.,  95, 1870. 

MiCHOLiTES,  a  name  proposed  by  Vogelsang  (PhQosoph.  d.  Geol.,  1867,  p.  139)  and  since 
used  by  Zirkel  (Mikroscop.  Beschaff.  d.  Min.,  1873,  pp.  33,  88)  for  microscopic  crystals,  some- 
times belonging  to  known  species,  sometimes  of  indeterminate  nature,  but  often  obsiirved  in 
igneous  rocks.  The  method  of  aggregation  of  these  raicrolites  is  sometimes  very  remark- 
able.    Trichite  and  belonite  are  names  given  by  Zirkel  (1.  a )  to  anxUogous  forms. 

Mikroplakite,  Mikrophyllite.    See  Labradouitb. 

305  A.  Mlcroiomm'te. — Scacchir  Rend.  R.  Accad.  Napoli,  Oct.,  1872,  ZS.  G.  Ges., 
xxiv.,  505.     Further  investigated  by  v.  Rath,  Pogg.,  Ann.  Erg.   Bd ,  vi.,  p.  372,  1873. 

Occurs  in  extremely  minute  hexagonal  crystals  ;  often  grouped  together.    Crystals  striated 
vertically,  occasionally  with  edges  truncated.      0  dull,    a  (vert.)=  '347.    1  A  7=111"*  50  ;  1  : 
1  (over  iV=4:i''  40'  ;  1:1  (adj.)  158°  34'  (angles  only  approximate). 
H.  6.    G.  2*60.     Transparent.     Colorless.     Analysis  (on  O'l  gr.  consisting  of  1500  crystals). 

=         104-2 

If  the  Na  belongs  to  the  CI  the  excess  is  diminished  2  p.  c.     Oxygen  ratio  for.R  :  5i=3  : 4. 

B.  B.  fusible  with  difficulty.  No  loss  by  violent  ignition  ;  in  hydrochloric  acid  decomposed 
with  separation  of  gelatinous  silica.  Occurs  at  Vesuvius  in  ejected  masses,  and  formed  by 
sublimation  in  the  leucitic  lava.     It  is  closely  related  to  sodalite. 

Milanite.    See  Halloysite. 

MiLARiTE.  Kenngott,  Jahrb.  Min.  1870,  81. — Appendix  I.,  p.  10. 

Kenngott  suggests  that  milarite  may  be  identical  with  levynite  (but  see  below),  Jahr.  Nat. 
Ges.  Z  irich,  xvi.,  132,  1871. 

According  to  Frenzel  the  locality  is  Val  Giuf,  Graubiinden,  not  Val  Milar.  He  has  made  an 
analysis  with  the  following  results:  1.  G.  =2*59.  Analysis  2.  is  by  Finkener  (Eck,  Jahrb. 
Min.,  >874,  62).     G.=2-5. 

Si  Xl  Ca  Mg  IS'a         tva  It 

1.  7112        845        11-27        (761)      1-55  =  10000    Frenzel. 

2.  70-04      i:  62        1005        0*20         065       574        1-69=  99-99    Finkener. 
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The  water  i«  driven  ofif  only  at  a«high  temperature  ;  Frenzel  reg^ards  it  as  banc,  and 
that  the  mineral  belonj^  near  petalite  (Jahrb.  Min.,  1873,  71)7). 
Can  the  excess  of  silica  be  due  to  impurity  ? 

MiLLERiTE,  Min.  p.  50.— Anal.,  Liebe^  Jahrb.  Min.,  1871,  843. 

MlLOScniTE,  Min,  p.  510. — May  be  a  mixture,  Keungott^  Jahr.  Nat.  (Jes.  Ziixidi,  xii 
66 

Mr.\CETiTE,  Min.  p.  537. — Nador,  province  Constatine,  anal.,  Flajolot,  ZS.  G.  Ges.,  xs 
49,  1872. 

Miriquidite,  Frenzel,  Jahrb.  Min.,  1874,  p.  673  (1873,  039). 

Bhombohedral,  a  (vert)=3-3G3.  Planes  li  and  -ili.  R  .  -^/?=123%  72  \ /?=C6*  and  11 
Crystals  very  minute  and  hence  measurements  only  approximate.  Plane  R  often  hom 
tally  striated,  and  somewhat  curved  (cryst.  descript.  by  vom  Rath).  AIao  raaatdve  in  i 
bedded  portions  having  a  yellowish  to  reddish  brown  color.  Color  of  crystals  blackish-bny< 
on  edges  red  by  transmitted  light.     Streak  ochre-yellow.     Lustie  glassy.     TnnslnceBS 

opatiue.     Brittle.  *     oi    v 

H.  =4.  Contains  I*b,  Fe,  As,  P,  II,  but  the  want  of  sufficient  quantity  of  pare  matei 
prevented  an  analysis.  . 

B.  B. ,  fusible  to  a  globule,  coloring  the  charcoal  yellow.  In  matrass  gives  water,  and  w 
the  fluxes  njacts  for  iron.  The  presence  of  the  acids  is  less  easily  proved,  and  Fra 
concludes  that  it  is  probably  a  very  basic  cora{>ound. 

Found  at  Sclineeberg  with  chaloocite,  pyromoqihite,  cuprite,  torbemite,  etc. 

MrsPicKEL,  Mm.  p.  78. —See  Absexopyrite. 

MoNAZiTE,  Min.  p.  539. — (Tumerite),  Laacher  See,  cryst.  description,  r.  Raih^  Po 
Erg.  Bd.,  v.,  413,  1871. 

Cryst.,  HrsMenhf:rg,  Jahrb.  Min.,  1874,  876. 

Produced  artificially,  RadotrUiiski^  C.  R.,  Ixxx.,  304,  1875. 

See  also  korarfceite. 

MoNFMOLiTE,  Min.  p.  546. — Cryst.  note  (Scandinavia),  Nordenakidld^  GSfv.  AJl  Sto 

holm,  xxvii.,  550,  1870. 

MoNTKHKASiTE,  Appendix  I.,  p.  10. — See  IIehronite. 

MoNTiCKi.LiTK,  Mill.  p.  2V). — Cryst.  relation  to  chrysolite,  r.  Ritth^  Poarg-  Erg.  B 
v.,  4  {4.     Altered  to  serpentine  and  fassaito,  Pesmeda  Al|),  Ber.  Ak.  Berlin,  1874,  737,  74' 

MoNZONiTE,  D.  KobeUy  Bjr.  Ak.  Miinchen,  May  6,  1871. — Appendix  I.,  p.  11. 

Myaugyuite,  Min.  p.  88. — Tres  Puntas,  analyses,  Domeyko  2d  App.  Min.  Chill,  p. 
1807. 

Myelin.  Min.  p.  373. — Anal.,  identical  with  Camat  (Breithaupt),  Min  p.  474;  Fren 
J.  pr.  Ch.,  a.,  v.,  401,  1872. 

N.Esu.NirTE,  Blomslrand,  (Bfv.  Ak.  Stockholm,  1808,  197. — Appendix  L,  p.  11. 
Nadorite,  FUijolot,  C.  R.,  Ixxl,  237,  406. — Appendix  I.,  p.  11. 
Namaqualite,  Chureh,  J.  Ch.  Soc,  II.,  viii.,  1. — Appendix  I.,  p.  11. 

NAXTociriTE.     Breithaupt  gives  the  following  description  of  this  mineral  (Nantoki 
previously  anu()unce<l  by  him.  B.  and  H.  Ztg.,  xxvii..  3,  see  Dana's  Min.  Appendix  I.,  p. 
Lsometric,  as  prove*!  by  the  cubic  cleavage,  though  no  crjsrals  were  observed.     Granol 
massive.     H.  =r  2-2  5.     G.  =  3  1»30.     Color  white  to  colorl(»ss.     Lustre  adamantine. 

Analyses  give  the  formula  Cu  CI  or  Cua  =  04 il,  CI  =  35 '89. 

On  charcoal  fuses,  coloring  the  Hame  intense  azure  blue,  leaving  a  coating  of  oxyd 
silver,  aud  a  white  coating  farther  from  the  as.say  ;  a  ductile  globule  of  copper  remains 
the  coal.  Easily  soluble  in  nitric  or  hydrochloric  a<id,  as  also  in  ammonia.  Rapidly  deco 
posed  on  exposure  to  the  air.     Jahrb.  Min.,  1H72,  814. 

This  niiner.il  was  first  described  by  Dr.  Sieveking,  see  Domeyko  2d  Append.  Min.  Ch 
p.  51,  Feb.,  1873.     A  more  recent  analysis  (3d  Append.,  1871)  gave  Cu.Cl  79-32,  Cu^  12-. 
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insoL  3*30,  Ve  0*05  =  95-23.  Domeyko  mentions  that  the  mineral  is  remarkable  for  evolv- 
ing in  the  mine  an  odor  of  chlorine  wliich  incommodes  the  miners.  This,  he  says,  is  due  to 
the  production  of  ozone,  which  accompanies  the  oxidation  of  the  CuaCL 

Natkolite,  Min.  p.  42(5. — Composition  discussed,  lianundsberg,  ZS.  G.  Ges.,  xxi.,  96, 
18(iS. 
Loch  Thorn,  Greenock,  anal  ,   J^ming,  Chom.  News,  xxvii.,  55,  1872. 
Stemi>el,  anal.  {KUpiiert)^  v.  Koeneii^  Jahrb.  Min.,  1875,  87. 

404  B.  Nefedieffito,  P.  Puslrewsky  (Verh.  Min.  Ges.  St.  Petersburg,  II.,  vii.,  1872),  in 
Jahrb  :\Iin.,  1.S73,  4l>0. 

Ain()ri»hou8.  very  similar  to  lithomarge  (Steinmark).  H.  =1*15.  G.  =2*335.  Fracture 
conchoid:il.  Color  white  to  rose  red.  Opaque,  o!i  the  edges  translucent.  Feel  greasy. 
Several  analyses  (not  quoted  in  Jahrb.  Min. )  gave  very  discordant  results,  but  their  mean 
agrees  most  closely  with  the  formula  nflMgAl..Si.,0i7,  although  Puairewsky  prefers,  on  account 
of  its  simplicity,  the  formula  IIjMgAhSisOir,  though  it  agrees  even  less  well  with  the  anal- 
yses. Scarcely  soluble  in  acids.  In  water  0*2  j).  c.  dissolves,  the  solution  giving  an  alkaline 
reaction  ;  over  suli)huric  acid  11 '30  p.  c.  HjO  is  given  off  (in  22  days),  which  it  again  absorbs 
on  exposure  to  the  air.  At  250'  C.  it  loses  1U*13  p.  c.  H^-O,  and  4*73  p.  c.  more  when  heated 
to  the  melting  point. 

Nkot.ite,  Min.  p.  406. — Freiberg,  a  mineral  of  similar  character,  Frenzel,  Jahrb.  Min., 
1874,  «70. 

Nepiielite,  Min.  p.  327. — As  a  microscopic  constituent  of  rocks,  Zirkel^  Jahrb.  Min., 
180H,  0!)7. 

Monte  Somnra,  cryst.,  Strater^  Atti  Accad.  Sci.  Torino,  iii.,  123,  1867  ;  altered  to  sodalite, 
same,  ibid.,  vii  ,  329. 

NErnuiTK,  Min.  p.  233  et  al. — So  called,  from  Turkistan,  analyses,  v.  FeUenberg,  Jahrb. 
Min.,  1S(>9.  231  ;  1S70,  484;   1871,  173. 

New  Zealand,  descriptions  and  anal.,  Kemtgott,  Jahrb.  Min.,  1871,  293. 

Occurrence  described  in  the  Karakash  valley,  Turkestan,  Stdlczka^  Q.  J.  G.  Soc,  xxx., 
568,  1874. 

NiccoLiTE,  Min.  p.  60  (rothnickelkies),  Hembach  (Wittichen),  Baden,  anal.,  Petersen^ 
Pogg..  cxxxiv. ,  82. 

Description,  Kokucharaic^  Min.  Russl.,  v.,  155. 

Wolfach,  Baden,  anal.  (Sbj  =  28  22  p.  c.)  Petersm,  Pogg.,  cxxxvii.,  396,  1869. 

Telhadella  mine,  Portugal,  anal.  ( \Viukk/%  Bnithaupt,  Jahrb.  Mm.,  1872,  818. 

Nickel,  nickeliferous  sand  from  Frazer  River,  Blake,  Am.  J.  Sci.,  Ill ,  vii,  238. 

NiORESciTE,  Uorwitein^  ZS.  G.  Ges.,  1867,  342.— Appendix  I.,  p.  12. 

JJroBiTE.     Synonym  of  columbite  used  by  Rammelsberg. 

Nitroglauberite.  From  Atacama  (Dr.^  Sohwartzemlierg).  Composition,  45ra5  +  65j'afJ 
+  511.  An  analysis  gave  NaS  33*90,  NaS  60  35,  ri*575.  Occurs  in  a  fibrous,  translucent 
ma»s,  or  consisting  of  imperfect  crystals ;  permanent  in  the  air.  When  dissolved  with  just 
Rufficient  water  at  40°  to  50"  C. ,  the  double  salt  separates  out  unchanged  on  cooling ;  but 
treated  with  cold  water  in  quantity  insufficient  to  di.ssolve  the  whole,  the  salt  is  decomposed 
into  cryf-tals  of  mirabilite,  and  soda-nitre  which  remains  in  solution.  .<Uso  found  by  Domeyko 
at  Paposo,  3d  Append.  Min.  Chili,  1871. 

478  A.  Nohlite,  Nordemkiold  (GeoL  For.  Stockholm,  Forhandl.  I.,  p.  7),  Jahrb.  Min., 
1872,  534. 

Mas.sive.  H.  =4*5-5*0.  G.  =5*04.  Color  black-brown.  Streak  brown.  Fracture  uneven, 
splintery.    Opaque.     Brittle,    t^itreous  lustre. 

Analysis. 


1^  9.x        fe         6u        Ce  Y      %:Sln)   (^a         ft 

50-43      14-43      2  96      8  09      Oil      0  25      14  36      0  28      4  67      462  =  100-20 

CoireBponding  approximately  to  the  formula  R^Cb  +  l^tL 
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■A, |. /I. /»(/»'//!    /;« J     /I  ,.,)  ,  Tfrln   '\./}i.  Mm.  Mitth..  1S71.  55. 

Vl.il.M     r'».o       '/      //     lliintl.    IV'^;.   Ar:.    I'iiiWl..   1^72.   2t;{l. 

h(  *!•'     ••'»»  '"1/   MMiil  ,  l/'iir.r.H.  Am.  J.  Hoi.,  III.,  viL,  579,  1874.     See  Tuchermakitt, 
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f  i|fiif'lli«  n  hMifii'  (impoMiMl  i»y  Voj^hIr/Itik  for  tho  blnok  opaque  BCaiOfi  or  grams  oocarru 
MiMftv    till  I'M    «vliit  h  iiiiiiioi   )m^  i(i('fit.ifl<Ml  with  iimjfiiotite,  menaccaDite,  or  anj  other 
•  ■(mI,  /»'•    n    Ml  ••  .  «Ov,,  p    /iMO,  IH^'J. 

•  »»  M     iMiM    |i   IDM      n|iiliMil  I'MiininiiUon,  CirxtkcK,  Ch.  News,  xix..  205,  1869. 
Mii.Mti.  itinl   iitMliit   iiili'iiiMrnpir   ijivcNt i^fiitioii,   Jtt'/irchA,  Bcr.  Ak.  Wien,  Ixiv.,  519.   1 
»'l"'i»'»"l  |»i  ■iMMi  -  «i|iiiIm,  /•'#  A/ / //v,  .IjihrU.  Mill.,  ISTJl,  1)20. 
I'mmIi'mi  •i|t)i  ithii  ililuiiti'  i^<,  /»*<»/'/>f/\  Am.  J.  Sri.,  II..  1.,  1^7. 

I'll  u.. M.I   Kji.il  I   h««iu   I -.priMii/n.  Stair  of  QinToiari*,   Moxioo,  occurrence  described 
ll.niM  i„».   I..t  NMnn.^l.'.:*,  w  ,  '.M»;.  ISTiJ.  in  Am.  J.  Soi.,  ni.,.vl,  4()tf,  l^^rj, 

PllM  I  \  III  ,    Vpp,nuh\  I  .  p     t',V 

UiiMiMi     \\\\\    y\   Os.\      Nt'MUNiis  orvst,  ilostofiptiou,  r.  /4.:*'i,  Pogg..  exxrviii,  4S2. 

\Mi*»*\»»  »  \*«  .  M\u   p    5  vC      ri\>it.  '.vov.y-^^h,  K  iv*  •^■*l\  iliiL  RasfiL.  T..  154.  $2 
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Elba,  ciyst.,  Achiardi,  Nuovo  Cimento  II.,  iii.,  Feb.,  1870. 
Fibia,  St  Gotthard.  cryst.,  Kenngott,  Jahrb.  Min.,  1869,753;  1870.  781. 
Monte  Somma,  cryst.,  Sc^iccJii,  Atti  Accad.  Sci.  Napoli,  March  12,  1870. 
Finland,   Wiik,  CEfv.  Finsk.  Ver.  Ac.  Helsin^ors,  xiii.,  70,  1870-71. 
Sussex  Co..  N.  J.,  anal ,  Le^ds,  Am.  J.  Sci.,  III.,  iv.,  433,  1872;  Delaware  Co.,  Penn., 
anal.,  mme^  J.  Frank.  Inst.,  III.,  Ix.,  03. 
Schiltach,  cryst.,  Kloeke^  Ben  Nat.  Ges.  Freiburg,  vi.,  4,  (Jahrb.  Min.,  1874,  868). 
Ib  Rachgoun,  (Algeria),  anal.,  VeUttn^  C.  R.,  Ixxix.,  250,  1874. 
(Aduiar),  cryst.  note,  Zerrenner,  Tsch.  Min.  Mitth.,  1874,  95. 

OsBORNiTE,  Maskdyne,  PhiL  Trans.,  1870,  p.  198.     Appendix  l.,p.  13. 

GsTEOLiTE,  Min.  p.  5dO.^Waltsch,  Bohemia,  in  basalt,  anal.  (Preis),  K.  Bohm.  Ges/,  1873, 
68. 

Gttrelite,  Min.  p.  606. — Composition,  Ld^peyres,  Jahib.  Min.,  1869,  839. 

Ozocerite.  Min.  p.  732. — Boryslaw,  Galicia,  Andrar,  Jahrb.  Mia,  1868,  608. 
In  Silurian  formation,  Bohemia,  Boricky^  Ber.  Ges.  Bohm.,  Jan.  10,  1873. 

Palagontte,  Min.  p.  483. — A  related  mineral  analyzed,  Sireng  and  Zoppritz^  Jahreeb. 
Oberhess.  Ges.,  Nat.,  xiv.,  80  (Jahrb.  Min.,  1873,  427). 

Paragonite,  Min.  p.  487. — Virgenthal,  anal.,  v.  KobeH^  Ber.  Ak.  Miinchen,  1869,  866. 
Schwarzeuberg  (Ochsenkopf)  Saxony,  anal,  (essentially  a  soda-damourite),   Oenth^  Am. 
PhU.  Soc.,  PhUad.,  xiU.,  390,  1873. 
See  also  Cossaite,  p.  63. 

Pattersgnite,  Min.  p.  801.  Appendix  I ,  p.  18. — Oenth  has  analyzed  the  pattersonite 
from  Unionville  with  the  following  results : 

Si20  90.  Al27r)9,  lPe312,  t^e917,  Mgl710,  L tr.,  :Sra 0  58,  ft  2^3, ign  11:61-101 '30  ;  the 
oxygen  ration  for  £  :  Iii :  Si :  ti  is  nearly  6  :  9  :  10  :  6,  or  near  that  of  thuringit^ 

Pealite,  see  Geyserite. 

Pectolite,  Min.  p.  396.— Fassathal,  anal.,  Lemberg,  ZS.  G.  Ges.,  xxiv.,  259,  1872. 

Peganite,  Min.,  582. — Nobrya,  Portugal,  analyses,  Brefthaupt,  Jahrb.  Min.,  1872,  819. 

Pencatite,  Min.  p.  708. — See  predazzite. 

Penninite,  Min.  p.  495. — Pseudomorph  after  feldspar,  anal.,  Zepharovieh,  Tsch.  MiiL 
Mitth.,  1874,  7. 

Zermatt,  anal.,  v.  FeUenberg,  Jahrb.  Min.,  1868,  746. 

Relation  to  kotschubeite.  v.  Lencfitenherq ,  Bull.  Soc  Imp.  St.  Pet.,  xiii.,  34,  1869. 

Anal.,  f?.  Hamm,  Tsch.  Min.  Mitth.,  1872.  200. 

Luppikko,  anal.,  Jermtrom^  (Efv.  Finsk.  Vet.  Soc.,  xvi.,  38,  1873. 

Percylitk,  Min.  p.  122. — So.  Africa,  anal.,  Maskdyne  and  Flighty  J.  Ch.  Soc.,  H,  z., 

1051.  0 

Pbtaijte.  Min.  p.  229.— Elba,  cryst.,  v.  HaUi,  ZS.  G.  Ges.,  xxii.,  668,  1870. 

Perofskite,  Min.  p.  146. — Wildkreuzjoch,  ctyst^  ffessenberg,  Min.  Not.,  x.,  38,  1871; 
xi.,  1,  1873  (Pogg.,  cxliv.,  595). 

Petztte,  Min.  p.  51. — California,  anal.,  Oenth,  Am.  J.  Sci.,  II.,  xlv.,  309;  Colorado, 
anal.,  Genth,  Am.  Phil.  Soc.  PhUud.,  xiv.,  226,  1874. 

Pharmacolite,  Min.  p.  554. — Wittichen.  Baden,  anal.,  Petertien,  Pogg.,  cxxxiv.,  86. 
Joachimsthal.  crv.«»t. ,  and  anal;,  Tuchcrmak,  Ber.  Ak.  Wien,  Ivi.,  820,  1867. 
Cryst.,  Schraftf^  Tsch.  Min.  Mitth.,  1873,  138. 

PiiENACiTE,  Min.  p.  630. — Color  investigated,  Kokacharow^  Verb.  Min.  Ges.  St.  Pet.,  IL. 
iv.,  322. 

PniLLTPSfTE,  Min.  p.  4:^8.— From  ba.si]t.  crrst.  memoir.  Siren g,  Jahrb.  Mia,  1874,  561. 
Richmond,  Victoria,  cryst.  description,  analyses,  VWieft^  Contrib.  Min.  Vict.,  p.  80. 


PrcKOMEKiTE,  Min.  p.  842.— Slassfnrt,  ctjrtalB  eiammed,   Qrofh,  Pog 
1800. 
Kaliisz,  Qalicia.  chem.  exam.,  e.  Hauer,  Jahrb.  0.  Reicbs,  xi.,  141. 

PrCRopnAiiM acot.it K,  Min.  p.  555, ^Freiberg,  Freiad  obtained,  Xb  =  4 
Kg  =  'iTA,  n  =  24 '01.  agreeing  with  the  reBUlts  of  Stromeyer,  and  he  regi 
ing  of  a  place  lui  a  gooil  B)>ecie8,  Juhrb.  Min..  1873,  T80. 

Pitll.TTE.  Min  p.  4.15  — A  supposed  new  mineral  from  CheBterfield,  Moes., 
pBendomorpbouK  after  spodameae.  afforded  JiiUrii  (as  approximate  results 
37-7.  S'a  10-5.  k  4  5.  II  ^2.  0=  3«90.  Am.  CheniUt,  II,.  i..  3O0,  F 
probably  idcntiunl  with  tbe  cymatolite  of  Shepard  (Min.  p.  45Q). 

PtKlTl!,  Min.  p.  470. — Iglau.  enclosing  a  kernel  of  iolite,  ifakowtky. 


PLATISI'M.  Min.  p  10. ^In  northern  Lapland.  Po^..  cxl.,  33fi. 
BunuBii  localities,  analyses  and  deBcripUon,  KokHcharow,  Alin.  Russl.  v.. 
In  8and  from  gold  washingH.  Colifomin.  Am.  J.  Sci.,  III.,  Ti.,  133. 
(Eiacnplatin).  nnal.,  Freitzd,  Johrb.  Min,,  1874, 1184. 

PI.AOIONITB,  Min.  p.  88.— WoWaoh,  Baden,  Sandberger,  Jahrb.  Min.,  18( 

Pi.KONASTE,  Min.  p.  147. — VeauviuB,  crygtals  with  the  onbic  plAnea, 

Not.,Tiii.,45,  1888. 

pLEsstTj,  Min.  p.  TZ.-^Meamer,  Ann.  Ch.  Phys.,  IV.,  ivii,  34,  1809, 

pLrMBALLuPUANE,  liombuxi. — Appendix  I,,  p.  12. 

Pi.rMDOCAi.ciTE,  Min.  p,  678.— Bleiberg,  Cahntbia,  anal.,  .Bi'i/'rr,  Jahrl 

pLUMUOCitPHiTK,  Adam,  Tableau  Min,,  1600,  62.     Syn,  of  oapropliiml 
p.  43. 

Pi.i'MBiODiTP.,  Adam,  Tableau  Min.,  186ft,  p.  67.   Syn.  of  Bch\s-artiember) 
p,  ISO, 

Por-TAROVKITE,  Snniihrrgfr  and  PcUraen,  Appendix  I, ,  p.  12. 
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•»       PREDAZZITE,  Min.   p.  708. —According  to  IlnueJischild  (Ber.  Ak.  Wien,  Ix.,  795,  18C9) 
prednzzite  and  penmtite  are  both  mixtures  of  calcite  and  bracite.     The  same  coDclusion  waa 
'■   reached  by  Damonr^  Bull.  .Soc.  G..  France,  II.,  iv.,  1050.     The  subject  has  been  further  in- 
■P  vestigated  by  Leinberg  (ZS.  6.  Ges.,  xxiv.,  229,  1872)  with  conclusive  results.     According  to 
the  latter  the  black  color  is  due  to  the  presence  of  finely  divided  pyrite  (not  organic  mat- 
tor,  as  urged  by  Hauenschild). 

Preiinite,  Min.  p.  4tO. — Composition,  analyses,  RnmmeUhergy  ZS.  G.  Ges.,  xx.,  79. 
|i        Slate  river,  L.  Superior,  anal,  Chapman^  Can.  Journal,  II.,  xii,  2fi7,  Nov.,  1809. 
11        Harzburg,  cryst.  description,  composition,  Strenff^  Jahrb.  Min.,  1870,  314. 

Tortola,  anal.  Ak.  H   Stockholm,  ix..  No.  12,  1870  (Clove's  GeoL  W.  India  I.,  p.  30). 

Dumbartonshire,  anal.,  Young,  Ch.  News,  xxvii,  55. 

^  600  A.  Priceite.  Cryptomorphite  (?),  Chase,  Am.  J.  Sd.,  III.,  v.,  287;  Priceite,  am- 
nuni.  Am.  J.  Sci.,  III.,  vl,  128. 

Compact,  chalky,  the  powder  consisting  of  minute  rhombic  crystals.  Soft.  G.  =  2'262^ 
2 '298.     Color  milk-white,  without  lustre.     Feel  greasy  and  unctuous. 

Analyses,  1.  Silliman,  1.  c.     2.  Chase,  variety  found  in  bowlders.     3.  Chase,  from  veins. 

'  B  Ca  S  NaCl,  Fe,Xl 

1.  I        (48-82)  81-83  1829  90       =    10000 

2.  (4704)  29-96  22  75         alkaUes    25  =  ♦lOOOO 

3.  (40-20)  29  80  2500  **        tr.  =    10000 

•  TnioeCL 

Silliman  gives  as  the  probable  formula  Cn.^^*  +  61^. 

B.B.  g^ves  a  green  flame,  and  fuses  at  a  red-heat.  In  the  matrass  gives  off  neutral  water. 
Insoluble  in  water,  but  perfectly  so  in  hydrochloric  acid. 

Found  in  a  hard,  compact  form  in  layers,  between  a  bed  oi  slate  above,  the  cavities  and 
fissures  of  which  it  filled,  and  a  tough  blue  steatite  below ;  also  occurring  in  bowlders  or 
rounded  ma8.ses  completely  imbedded  in  the  steatite.  These  masses  in  the  main  flow  formed 
a  continuous  line  touching  each  other,  and  of  uniform  size,  w*)ighing  about  200  lbs.  each. 
Branching  off  from  the  main  deposit  were  side  flows  where  the  bowlders  were  smaller,  from 
a  weight  of  20  lbs.  down  to  small  pellets  the  size  of  a  pea,  or  even  smaller. 

Locality,  Curry  Co.,  Oregon,  five  miles  north  of  Chetko. 

Prochlorite,  Min.  p.  501. — No.  Carolina,  with  corundum,  analyses,  Oenth,  Am.  PhiL 
Soc.  Philad.,  xiii.,  393,  1873. 

Proustite,  Min.  p.  9H. — Wittichen,  Baden,  anal,  Petersen,  J.  pr.  Ch.,  cvi,  144,  1869. 
Pseudomorph  after  stefanite  and  argentite,  Dolly  Tsch.  Min.  Mitth.,  1874,  87. 

PsEUDOMALAcniTE,  Min.  p.  508 — (prasine),  anal.,  J.  Ch.  Soc,  II.,  x.,  p.  1057. 
(Ehlite),  anal,  Church,  J.  Ch.  Soc,  II.,  xl,  p.  107. 
Cryst,  .S<:/tm///(triclinic),  Tsch.  Min.  Mitth.,  1873,  139. 

PsEUDOPHiTE,  Min.  p.  496. — Note,  Kenngott,  Jahrb.  Min.,  1869,  343. 

PucnERTTE,  Premel,  J.  pr.  Ch,,  II.,  iv.,  227,  361. — Appendix  L,  p.  12. 
Further  investigations  on  crystalline  form,  showing  relation  to  brookite,  Websky^  Tsch. 
Min.  Mitth.,  1872,  245.     Analysis,  Frenzel,  Jahrb.  Min.,  1872,  514,  939. 

Pyrargyrite,  Min.  p.  94.— Wolfach,  Baden,  anal,  Senfter,  J.  pr.  Ch.,  cvi.,  143,  1869. 
Altered  to  sulphid  of  silver  from  Guanajuato,  Don  Severe  Navia.  Naturaleza,  1874,  154. 
Pseudomori)h  after  sUver,  JJoU,  Tsch.  Min.  Mitth.,  1874,  80. 

Pyrichrolite,  Adam,  Tableau  Min.,  1869,  p.  93.  Synonym  for  pyrostilpnite,  Dana, 
Min.,  1868,  p.  93. 

Pyrtte,  I^Iin.  p.  62. — Altenhunden  (^  p.  c  thallium),  Marquart,  Jahrb.  Min.,  1868,  608. 

Bosingafelde,  llessel,  Pogg.,  cxxxvil,  530,  1869. 

Traversella,  Hessenberg,  Min.  Not.,  ix.,  00,  1870. 

Struver.  complete  cryst.  memoir,  with  many  figures,  and  a  large  number  of  new  forms, 
Mem.  R.  Aocad.  Scl  Torino,  II.,  xxvi.,  1869;  again  Struver^  Atti  Accad.  Sci  Torino,  1871, 
374  et.  seq. 
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From  the  Ljlllng.  ZeiAaroneA,  orrtt ,  Ber.  Ak.  Wien,  Ix..  SU,  1869;   LotcM,  1870,  | 

Chilchilinne  (lajre),  crjrt.,  e.  Iliilh.  Fogg.,  cxtir..  .182,  1871. 

ContniniEg  araenic.  Smitb,  Cbera.  Neu's,  xxiit,  321,  1871. 

Thetmo- electrical  character,  Friedd.  Ana.  Ch.  Phyn.,  IV.,  rva,  70,  186fl.  Bote, 
cilii..  1,  18TI  ;  »J,r"vf  (uid  Dana,  Bet.  Afc.  Wion,  Ixii.,  145,  1S7,  1874.  BitxiM, 
Min.Mittb..  ISTa,  23. 

a  the  AiBCnii 


PritocnLORK.  Hid.  p.  513. — Scheelinfreii,  EaiserBtnhlKsbiige,  anal.,  Knop,  ZS.   Q. 
xiiiL.  (ioU.  18T1  ;  itee  htpfiitf. 
Hiaak,   Breviff,   FredrikBToro,  analysea,  BammtitbeTg,  Fogg.,  cxUt.,  191  et.  oeq., 

el.,  198. 

PTRaLDBiTK,  Hin.  p.  105. — Ataciuns,  sua]..  Domej-ko,  2d  Append.  His.  Chili,  p,  8 


PritOHUALtTE,  MiD.  p.   414— Crjat,    KonUntkiaid,  <EfT.  Ak.   Stockholm,  : 
1870. 
Nurdmarken,  9vedeii.  onaL,   Wohler^  Ann.  Ch.  Phaim.,  civi..  6.1,  1670. 


PvBon 

Anal,  ii 
OUrO.  a 
Pngodil 


Ti.LiTK.  Hin.  p.  4S4.~Wennland,  anal.  IgrMrom,  (Etv.  Ak.  Stookh.,  1868,  r 

f<.t<HilR.  Kilgeli.  Ber.  Ak.  MQnuhea.  1868.  fi()3. 

laJ  .  KoHiudi.  Bull.  Ac.  R.  Bel^.,  U..  uvi.,  48»,  186a 

:.  anal.,  C'hurrh,  Cbem.  Newn,  iiii,  220.  1H70. 


PviH)XKNK,  Min.  p.  219.— Degero,  anal.,   Wiik.  Jahrb.  Min.,  1868,  Ift"!. 

MtleoriW  of  Shewotty.  Tntrmak.  Ber.  At  Wien.  Iiv..  123,  1873.  "Eln  anpiUh 
Mineral -gave  him,  .'^i5^:^4,  .M  0  2.'>.  P'eatie,  Sg  14-2B,  OalO-49=100-56(OnHy.a 
in  phjsiiail  ami  optical  charactem  near  diopsid*. 

UiHtinguiiihed  from  related  minerals  by  the  microBCope,  TtrAtrmak,  Ber.  Ak.  Wic 
8,  I  WW. 

Formed  by  enblimatJon  at  Vcenvius.  Saicehi  Atti  Accad.  Sci..  Zfapoli,  v..  Sept.  14, 

Amiociated  with  hornblende  at  VeBoviua.  ti.  IbitA,  Fogg.  Ei|;.  Bd.,  tL,  22U,  1»7^ 

Anal..  K  Itfger.  Tsch.  Uia  tlittb  ,  1872.  238. 

Pyroxene  gronp  of  minerals,  TtrJitrmnk.  Hin.  Mitth.,  1871,  28. 

Mode  artiliciolly,  LtthartUr,  C.  B.,  Izzr.,  487, 1873. 

ijee  alHO  aiiffite. 


in.  p.  ."ia.— Composition  discuaaed,  etc.  (Beechalcopyrrhotite),  Dlttrnt 
tEfv.  At  Stockholm,  xxiii.  24,  1870. 
Showing  polarity.  A>(Y/-ffo«,  Jnhrb.  Min.,  1870,  354. 
BrewHter,  K.  Y.,  pseudomarph  after  gerpcntine,  J.  D.  Dana,  Am.  J,  SoL,  IlL,  vlU 


D  discuised,  Kiin 


,  Jahrb.  Min.,  1873,  S24., 

!  Tegelroosiiiger  Teiwachsung  ii 


;  gckrciuten  1 


QrAitTO.  Min.  p.  189.—"  Die  Gosci 
oxen,  etc." — Jiii2nf.li.   Vofcg..  cxixLv,   .... 

BiiTeno.  eryst.,  new  form,  ISmlei;  Vr^g.,  czxxvl,  (126. 

EiiurmouR oryHtalH from  the  Tief en  glacier.  VosSt  cxixri.,  637. 

Carrara,  cryi.1.,  Sfh.irff.  Jnhrl).  JIui.,  18(!H.  822. 

lit<:hinp.  on  cryHtaltine  fecen,  J.  JUmr'nnil-l  P<^g.,  cxxxviL,  548,  1869. 

DfRcriiition  ot  ri'marltnble  cryntnlx  from  Elbo,  c  Ra/h.  ZS.  G.  Get.  xxii.,  619,  UTtf 
1«7I);   .-IMiVfnff,  Nuovo  Cimeuto,  II.,  iiL,  Feb.,  1870;  Bombieei,    Mem.   Ac.   Sci.   lit 
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Wallitbal,  near  Biel,  Ober  Wallia,  cryst ,  new  forms,  Wem,  Verb.  Nat.  Gcs.  Bonn. ,  xxviiL , 
149,  1871. 

Paragenetical  investij^atioDB ;  the  trapezohedral  planes  are  conditioned  by  the  presence  of 
fluorine  or  chlorine  compounds,  being  formed  simultaneously  with  the  evolution  of  fluorine  or 
chlorine,  in  part  in  consequence  of  their  indirect  influence,  in  part-  though  subsequent  etch- 
ing. K^^ieUner,  Jahrb.  Min  ,  1871,  33. 

Striegau,  Silesia,  cryst.  memoir,  Websky,  Jahrb.  Min.,  1871,  732.  785,  897. 

(Faserquarz)  pseudomorph  after  crocidolite,  Fitic/ier^  Tsch.  Min.  Mitth..  1873,  117  ;  Wibd^ 
Jahrb.  Min.,  1873,307;  LoMavU,  ibid.,  1874,  105. 

Poohnah,  cryst.,  tkharjf,  Jahrb.  Min.,  1873,  944. 

Oberstcin,  Baveno,  etc.,  crvst.,  Wehnky^  Jahrb.  Min.,  1874,  li3. 

Cryst.,  iM^yeyres,  Jahrb.  Min.,  1873,  941  ;  1874,  49,  201. 

Pseudomorph  after  garnet,  calcite,  anhydrite,  barite.  pyromorphite,  scheelite,  etc.,  Fremd^ 
Min.  Lex.  Sachsen,  201. 

Galenstock,  Wallis,  crystals  with  the  basal  plane,  Baver,  ZS,  G.  Ges.,  xxvi.,  194, 1874. 

Containing  water,  the  so-called  enftydros^  occurrence  and  character  described,  Beechworth, 
Victoria,  Duan^  p.  32 ;  Foord^  p.  71,  Trans.  Roy.  Soc.  Victoria,  x.,  1874. 

Remarkable  association  with  calcite.  t.  Rath^  Ber.  Ak.  Berlin,  1874,  683. 

Crystalline  form  discussed,  Kenvgott,  Jahrb.  Min.,  1875,  27. 

Rabdionite,  v.  EobeU,  Ber.  Ak.  Miinchen,  Jan.,  1870. — Appendix  I.,  p.  13. 

Ralstonite,  Brush,  Am.  J.  Sci.,  III.,  ii.,  30. — Appendix  L,  p.  13. 

Nordenskiold  has  further  investigated  the  ralstonite  from  Ivituk,  Greenland,  and  obtained 
the  following  results,  agreeing  essentially  with  the  description  given  by  Brush  (L  c).  H.  = 
4 '5.     G.  =  2  02  (on  0*13  gr.).     Characters  as  described  by  Brush. 

Analysis  (on  0*221  gr.). 

Al  Ca  Mg  Na  Ka  P  OF!  fi 

22*94         1-99  5-52  4'66  tr  tar  (50-05)         14*84  =  100 

Nordenskiold  finds  that  if  the  loss  be  considered  as  being  fluorine  alone,  it  is  insufficient  to 
combines  with  the  bases,  so  that  he  concludes  there  must  also  be  oxygen  present. 
He  writes  the  formula  Mg  )  MgT  ) 

3Ca  .  Fl  Al  Fl,  +  2l  a  V  3tl  4  lOtl 
Na  )  Na  ) 

He  also  suggests  the  following  formula,  after  the  type  of  the  spinel  group,  which  it  re- 
sembles in  crystalline  form :    R  A\  (0,F1)4  +  2lt. 

Ra.mmel8BER(}ITE,  Min.  p.  77. — Anal.,  Stindberger^  Ber.  Ak.  Miinchen,  1871,  202. 

377  A.  Rauite,  PaykuU,  Ber.  Chem.  Ges.  Berlin,  1874,  p.  1334. 

Not  crystalline.  Structure  finelv  granular.  Color  grayish -black  Without  lustre.  H.  = 
5.  G.  =  2  48.  An  analysis  gave,  Si  39*21.  ^1  31  79,  Pe  057,  Ca  507,  Xa  1M5,  It  11-71  = 
99*90.  The  oxygen  ratio  for  R :  fi :  Si:  U  -  1  :  3  :  3^ :  2,  or  near  that  of  thomsonite.  B.B. 
fuses  with  difficulty  on  thin  edges. 

Occurs  on  the  Island  of  Lamo,  near  Brevig,  Norway.  Formed  from  the  alteration  of 
elaeolite.     It  may  be  identical  svith  the  ozarkite  of  Shepard  (Dana  Min.,  p.  420). 

Rkdondite,  Shepard,  Am.  J.  Sci.,  II.,  xlvii,  428,  1  ,  96.-— Appendix  I.,  p.  13. 

Rksin,  Min.  p.  739  et  seq. — Samland,  Briisterort,  Spirgatu^  Ber.  Ak.  Miinchen,  1871, 
172. 

Vwlley  of  the  Amo.  Guan.schi,  Boll.  Com.  C?eol.  d'ltalia,  1871,  70.     See  Bombiccite. 

AlaHica,  p.  88;   Me.sen,  j).  90,  ChyileuiuH,  CEfv.  Finek.  Vet.  Soc,  xiii..  71,  1870. 

Helbing  has  described  u  new  resin  from  a  quarry  at  Enzenau,  uear  Ileilbruim.  An  analyBis 
gave  C  Vy{)\,  H  U  51,  O  1  37,  FeS,  14-11  =  100*(K).  The  part  soluble  in  ether  (19  p.  c.) 
has  the  composition,  C»,.  H  j  Oi ;  9  p.  c,  soluble  in  ether  and  hot  alcohol,  has  the  composi- 
tion C,o  H,,o  Oj  ;  and  72  p.  c. ,  insoluble,  gives  C40  H.j. — Ann.  Ch.  Pharm.,  clxxii,  397, 
1874. 

Reissite,  Ilcsifaiberg,  Min.  Not.,  ix.,  22. —Appendix  L,  14. 

Restokmelite,  Churo/i,  J.  Ch.  Soc,  II.,  viil,  166.— Appendix  L,  p.  18. 


346  A.  RsMBlta,  Clfre.  Ak.  H,  Stockb,,  ii..  Nr>.  12  {Nov..  ISTO).  Geol.  Wrt 
lalODdB,  p.  'M.  A  hydruuH  nilieatu  of  nopiiec  and  iron,  of  sd  olive-creen  color,  unciyi 
Q.  =  2m.    Anttlj-Hia.  Fielwlkom.  I.  c. 


If  the  iron  in  proto«ido  it  givea  the  fonnnlB  11'  Si'  +  B  aq.  It  is  e»»Uy  deoomp 
HCl.  Found  with  malachite  aiid  chijoooolla,  at  Punrto  Rico  (Luqnillo).  Went  lndi 
nanifld  from  Don  I'cilro  Keaaon. 

Rktikite,  Miu,  p.  7S9,— Chvdeniuii,  (Etv.  Fissk.  Yet.  Soo..  «ii.,  »3,  I8TO-T1. 

Rktziianvitk,  Min.  p.  100.— Eqaivalent  with  cosnlite.  Freniel,  Jahrh  3Iin..  18T4, 

B77.  RtUMttt^  WeishRch  (Abh.  Beig.  a.  HLttenweeeDs).  Jabrti  Mio..  1874.  SOS.  1 
J.  pr.  Ch.,  IL.  I,,  p.  lltO.  l;.74. 

In  crjrnttmiuo  >treT«gBte«.  Hpbencal  ot  nuunmillBt;  (iaometrict.  nnaath  on  the  i 
H,  —  5.  tS.  =  tlf^a.  -Color  yellow inh-green,  aomclimeH  wai-yellow,  Lnstre  «-«x-til 
tbo  ed)^  tnniUucviit ;  brittle ;  fmrtnie  denso  and  iiicainplet«l;  ooachoidaL 

Analysia,  Winkler  (L  a) 

Bi  tt  Fe.%  Co  Ca  n  gmagm 

T3T8       UaO  lO  1*7         0-50         4-«3  3^  =  99-43 

giring  the  formnla.  Hi*  A'  It'.     It  it  related  to  atelestite. 

Ensil)'  iwluble  in  hTdrocbloric  acid,  with  difflcnlt.T  in  nitric  add.  In  the  nutnM  < 
tatee.  and  emiiiblrx  to  a  jellow  powder,  giving  off  its  water  ;  on  r{iarcu«l  fnstil^. 

Ooenrs  on  bisniotite  anit  q<|aiT,  aocompanied  by  v^poigite.  at  the  "  Weuser  I 
mine,  near  Schueoberg,  Saxonj. 


RloNITE,  Jahtb,  Slin.,  ISTO,  oftr  — Appendii  I.,  p.  14. 

ItlPllvil.lTE.   Min.   iiL  41*7.— Kotschubeite.  analTWs,   K^ttcA-irvif.   31m.   RhkL.   i 
»i  ,  l»i, 

MasaaM-hhK-bt.  anal .  r.  Ff>:riiffiy.  Jahrb.  Min..  IMS.  'W. 

Miqtte  lliaui.  en-,,  anaL  lUberanlii.  .irhi.inii.  Boll   Ci>m,  Geol.  Iial .  1-^71,  I->«J. 
Brt'wstet.  X.  Y..  anal,,  HrtU'. •th.wgh.  .\ra  J.  ScL.  lU..  tL.  2*.  l>nj. 
Zaierthal,  auU.,  Tn-b.  Min.  M.itb  .  \S',i.  J4L 

RlTTIMiRKITK.   Min 

htn.  A.  R^TOlit*,  I^fC»ij.  C.  R..  liiTiii ,  p   1471.  f*74. 

Anii'tphous,  i-omiiact,  wilb  a  stony  look.     Fracture  oueien.     Opai|De.     Coloc  yel 
(iren  li>  (rrajish-jrtwu-     Streak  grayish -gre^n. 

lI.-o-,>— 1.     ii  =  ;( '.i.V.H  (-2.      Fragile,  breaking  into  pim.i*9  at  the  blow  of  a  hainai« 

AniOjsi-,  Ducl.'ux.Lc. 

4it!t>         i-i!i         aa-jo         eiijo         tr         =  i-wis* 

*      Pu,^Ioai  giTes  the  formula  ^^bi  '  4  ^     -  0.  m^iD^  that  the  antimoay  s  prvwDc  in  il 
DeiTepLt-iii-s  on  h^itimt,  ivlors  [he  tlame  green.     On  ehaivwil  a^one.  in  r"iTMf 
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Occure  in  nmall  irregular  maftses  disseminated  through  a  yellowish -white  limestone,  oil  the 
■    *  went  side  of  the  Sierra  del  Cadi,  proyinco  of  Lerida. 
*•   '  Named  in  honor  of  31.  Prof.  Rivot  of  the  School  of  Mines,  Paris. 

R(KPrEKiTK.     HfT'iyprr,  Am.  J  Sci  ,  II.,  1.,  35. — lirujfh.  Appendix  I.,  p.  13. 
:a       Keiiuyott  (Jahrb.  Min.,  1HT3,  188)  has  proiK):sed  to  give  the  name  ra^pperite  to  the  man- 
»-*  ganese  dolomite,  analyzed  by  Ra?pppr  (1.  c. ),  and  the  name  utirUngite  to  the  iron-mangmeae- 

zinc-chiyHolite.     The  latter  name  cannot  stand  as  it  has  already  been  p^ven  to  the  mineral 

c^tmost  characteristic  of  the  locality  (Franklin,  N.  Y.),  that  is,  the  red  oxyd  of  zinc  (zincite, 

%^  Diinn^  but  sec  Min.  ;>th  chI.,  oth  sub.  cd.,  p.  135),  Alger.  Min.,  p.  505,  1844.  by  him  incorrectly 

written  sterlingite.     Moreover  ihe  other  mineral  being  only  a  sub-variety  does  not  deserve  a 

name.     Almo.st  simultaneously  with  the  note  of  Kenngott,  Brush* gave  the  name  roepperite 
X"  to  the  new  chrysolit<i  of  Uctpper,  and  th(;re  is  no  question  but  that  this  name  should  be 

received  ;  it  may  be  addtid  that  it  is  already  accepted  by  Groth^  Tabellarische  Uebersicht  der 
^    Miiieraliea,  etc.,  p.  52,  1874. 

HcKSSLKiUTK,  Min.  p.  550. — Joachimsthal,  Tscherniak,  Ber.  Ak.  Wien,  Ivl,  828,  1887. 

RoMEiTE,  Min.  547. — Composition.  Kenngott^  Jahrb.  Min.,  1870,  999. 


tt 
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KosEUTE,  Min.  p.  500. — This  very  rare  mineral  has  been  recently  rediscovered  at  the 
Daniel  Mine  near  Schneeberg.  Schrauf  (Tsch.  Min.  Mitth.,  1874,  137)  has  investigated  it 
tlioroughly,  and  proved  that  it  is  l)cyond  doubt  an  independent  species.  According  to  him  its 
crvstalliue  form  is  Lriclinic,  a  (vert.)  :  b  :  c-l'440;3  :  1  :  2  2040.  The  fimdamental  angles 
arie  ;  ^-VV  0  ,  77-89^  20  .  ^=^^0''  40 .  The  habit  of  the  crystals  is  quite  varied,  but  they 
an?  especially  characterized  by  their  tendency  to  the  formation  of  twins.  All  the  crystals 
invrstigated  by  Schrauf  proved  to  bo  twins,  in  many  cases  of  the  most  comj)lex  nature.  But 
without  figures  any  description  of  thera  would  be  unintelligible.  H.  =3*5.  G.  =3*585,  Rap- 
pold  (on  crystals."  0*03  gr.)  ;  3*500  Daniel  (crystals,  0-04  gr.);  3*738  Rappold  (massive  and 
perhaps  not  pcrf«;ctly  pure),  Schrauf.     G.  =340.  Weisbach  (Jahrb.  Min.,  1874,  871). 

Analyses,  1.  and  2.  Schrauf  (1.  c. ) ;  3.  Winkler,  J.  pr.  Ch.,  11.,  x.,  191,  1874. 

Ssa           Co            C'a          Mg  It 

1.     Daniel  Mine.        509  (121)  21-9  4*3  10  8=10000  Schrauf. 

T*                 2.     Rappold  Mine.     490  (15*9)  19*2  4*8  10-5=100*00  Schrauf. 

3.     Daniel  Mine.  •     49*96  12  45  23*72  4*07  9*09=100*49  Winkler. 

,•  Schrauf  writes  the  formula  H^Xsj  +  3fr  or  more  exactly  70a,2Mg3v.'o,8lts2,10llr,  (for  crystals 
from  the  Daniel  Mine),  and  0Ca.2Mg,4Co,8Ss,10ri  for  those  from  the  Rapi)old  mine.  The 
Daniel  crystals  have  a  lighter  color,  correspom'ing  to  the  smaller  percentage  of  cobalt,  and 
greater  amount  of  lime. 

When  heated  at  100  C.  the  crystals  break  into  fragments,  and  take  a  dark-blue  color,  but 

*      resume  their  red  color  on  cooling.  ^ 

RosTHORNiTE,  Hufer,  Jahrb.  Min.,  1871,  501. — Appendix  I.,  p.  14. 

RiTiLE,  Min.  p.  159. — (Ilmenorutile),  Kokscharmp^  Min.  Russl.,  v.,  198. 
Co.  Mayo,  Ireland,  anal.,  lieynftl'h^  J.  R.  Geol.  Soc.  Dublin,  II.,  ii.,  164 
Associated  with  hematite,  v.  litith,  Pogg.,  clii.,  21,  1874. 

Saiilite,  Min.  p.  215. — Valpellina,  anal.,  r.  Math,  Pogg.,  cxliv.,  387. 

.  Sal  Ammoniac  was  found  abundantly  at  Vesuvius  after  the  eruptions  of  1808  and  1872. 
The  crystals  showed  the  following  forms  :  0,  1,  i,  2-2,  3-^,  they  have  often  a  yellow  color  due 
to  a  chlorld  or  a  basic  chlorid  of  iron.     H^fcc/ti,  Rend.  R.  Accad.  Sci.  Napoli,  Oct.,  1872. 

Samarskite.  Min.  p.  520. — And  related  minerals,  composition  discussed,  Hermann^  J. 
pr.  Ch.,  cvii.,  139,  1809;  II.,  ii.,  123;  Hamn^hberg,  Pogg.,  cl.,  213,  1873;  cryst.  note, 
Ztrreuner^  ZS.  G.  Cos.,  xxv.,  p.  401,  1873.     See  nohlite. 

Sandrercekite,  Min.  p.  104. — A  mineral  of  similar  form  and  composition  has  been 
des  -ribed  and  analyzed  by  Achiardi,  Lettera  a  Carlo  Regnoli,  sopraalcuni  Min.  del  Peru.  p. 
15,  Pisa,  1870.     See  also  Domeyko,  3d  App.  Min.  Chili,  1871. 

Sanidine,  Min.  p.  352. — Cryst.,  p.  454,  anal.,  561,  «.  UnUi^  Pogg.,  exxxv. 

Saponfte,  Min.  p.  472. — Filling  ca\ities  in  trap,  George  Is.,  north  ooast  of  Pnnoe 
Edward's  Is.,  anal.,  Ihiniugii/ii^  Can.  Nat.,  II.,  vii,  179. 

4 


50 


APPENDED  II. 


SARCOP6IDB,  Webshy,  ZS.  G.  Ges.,  xx.,  245,  18^.— Appendix  L,  p.  14. 

S(  APOLITE,  Min.  p.  317. — Buck's  Co.,  Perm.,  unaL,  Leed»^  J.  Frank.  Instit.,  IH.,  b 
1870. 

SciiEELiTE,  Min,  p.  605. — Coquimbo,  anal.,  containing  6*8  p.  c.  V*0*,  Domeyko  3 
pend.  Min.  ChUi,  p.  2,  18C7 

Kiesengebirge.  crj'st.,  liammel»herg^  ZS.  G.  Ges.,  xix.,  493,  1867. 

Domodossola,  Piedmont.  Rep.  Brit.  Assoc.  1869,  p.  88. 

Russian  localities,  lieek  and  Teich,  Verb.  Min.  Gea.  St.  Pet.,  II.,  iv.,  312,  1869. 

Schwarxenberg,  Stelzner,  Jahrb.  Min.,  1869,  745. 

Crj'st.  memoir  (many  figures).  Bnuer^  Wiirtemberg  Nat.  Jahrb.,  1871,  129  (Pogg".,  c 
452). 

Pound  at  Grau-ssen  (Bohemia),  Sulzbach,  Salzkammergut,  ZS.  G.  Ges.,  xxiv..  595,  U 

Traversella,  contains  didjmium,  Uorner^  Ghem.  News,  xxviii.,  299  ;  {Sorby^  Proc. 
Soc.,  xviii.,  197). 

Meymac,  Correze,  anaL,  Carnotj  C.  R.,  Ixxix,  638,  1874.    See  meymacite. 

SciiEPFERiTE,   Min.   p.    215. — Cryst.,   NardenskuM,  (Efv.  Ak.  Stockholm,  xxvii. 
1870. 

SrACiniiTE,  Adam,  Tableau  Min.,  1869,  p.  70. — A  chlorid  of  manganese,  suppoae 
Soacchi  to  occur  at  Vesuvius.     See  Dana,  Min.,  p.  122. 

112  B.  Schirmerite,  Genth,  Am.  Phil.  Soc  Philad.,  xiv.,  230,  Aug.  2l8t,  1874, 
Massive,  finely  granular,  disseminated  through  quartz ;  no  cleaTage  observed.     Fra 
nneven  :  soft ;  brittle.    G.  —  (J7:j7.    Color  lead-gray,  inclining  to  iron-black.     Lustre  i 
lie     B.  B.  fuses  easily,  and  gives  the  reactions  for  bismuth,  lead,  silver  and  sulphur. 
Analyses,  1.  U  P-  o.  quartz  deducted).    2.  (1  07  p.  c  deducted). 


Pb 

Ag 

Bi 

Zn 

Fe 

S 

1. 

12  69 

22  82 

46-91 

0-08 

003 

14-41=    96  94 

2. 

12  76 

24-75 

(47-27) 

0  13 

0-07 

1502=  10000 

Atomic  ratio  f or  Pb  :  Ag  :  Bi  :  S  =  1  :  4  :  4  :  9  nearly,  corresponding  to  PbS,  2AgaS,  2] 
It  is  alliod  t<>  and  clost»ly  resembles  cosalite. 
Oi'curs  with  (»ther  tellurium  minen^s  at  the  Red  Cloud  mine,  Colorado. 
Namtni  from  J.  F.  L.  Schirmer,  Blsq. 

Schirmerite  Kndlich.  Engineering  and  Mining  J.,  Aug.  29th,  1874. 

Color  bright  load-gray  with  tinge  of  purple.     H.  =  2-2-5. 

ComjHJsitioii  tactxmling  to  analyses  not  published),  (AuFe)Te  -I-  3AgTe. 

B.B.  magnetic  In'fore  the  oxydizing  flame.  Occurs  massive,  disseminated  throng: 
ore,  giving  it  a  dark-gray  color ;  also  in  thin  streaks.     Red  Cloud  mine,  Colorado. 

Dr.  (tenth  (I-  c. )  asserts  that  this  so-called  new  species  '*  is  nothing  else  but  a  mixti 
petzito  either  with  pyrite,  or  perhaps  with  a  tellurid  of  iron."  and  *'  is  based  upon  a  p 
examination  of  a  mixture,"  and  therefore  **  is  not  entitled  to  a  name." 

SciiHEiHKKSiTE,  Min.  p.  Gl. — In  meteoric  irons,  Meuulery  Ann.  Ch.  Phys.,  IV.,  xvii 
1869. 

755  A.  Schrftckeringite,  Schraiif,  Tsch.  Min.  Mitth.,  187^.  p.  137. 

Occurs  at  Joacliimsthal  on  urauinite.  in  small,  six-sided  tabular  crystals  ;  i-i  ■\  /=  1 
Prismatic,  one  bi.Hoctrix  being  nonnal  to  i-l.  Color^greenish  to  yellow.  It  is  a  by 
oxy-carbonate  of  urnuium,  containing  only  traces  of  S.  Loss  by  ignition  (ft  and  C)  = 
Contains  also  a  little  lime. ' 

SroLKC'iTK.  Min.  p.  428.— Chili,  anal.,  Domeyko,  2d  App.  Min.  Chili,  p.  47,  1867. 

Composition,  Jiammdjtberg^  ZS.  G.  Ges.,  xxL,  96,  1868;  KenngoU,  Jahrb.  ^tfin.,  p. 
098. 

Lnnddorrsfj-Jl.  anal,  Igti»trom,  Jahrb.  Min.,  1871,  361. 

(PoohnahliU-).  India,  anal,  Unughton,  J.  R.  Geol.  Soc  Dublm,  II.,  1868,  114;  Pti 
Jahrb.  Min..  1^73,  JS")2. 

388  A.  Seebachits,  Bauti\  ZS.  G.  Ges.,  xxiv.,  p.  391 ;  xxv.,  p.  351,  and  liamma 
XXV.,  p.  96. 
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Bauer  makes  the  mineral  described  as  herschelite  by  Ulricb  (Geol.  and  Min.  of  Victoria, 
p.  61  -60)  a  new  species,  under  the  name  of  seebachite,  and  in  this  he  is  supported  by  Ram- 
melsberg. 

Analyses  (I  c),  1.  Kerl ;  2.  Lepsius. 


Si 

%1 

Ca 

Ka3 

Ita 

tt. 

1. 

43-7 

21-8 

8-5 

3-5 

tr 

22-7    =997 

2. 

44-77 

2210 

7-51 

3-18 

— 

22-07  -  99-63 

It  occurs  with  phillipsitc  in  the  basalt  quarries  of  Richmond  near  Melbourne,  and  accord- 
ing to  V.  Long  (Phil.  Mag..  IV.,  xxviii,  p.  506)  is  identical  crystallographically  with  herschel- 
ite from  Sicily.     (See  also  Jahrb.  Min.,  1874,  522.) 

Selenwismutholanz.     See  Frenzelite. 

Sellaite,  Struver^  Atti  Accad.  Sci.  Torino,  iv.,  35,  1868. — Appendix  I.,  p.  14. 

Selwynite,  Min.  p.  509 — (belonging  in  the  pinite  group),  Appendix  I.,  p.  19. 

Sekicite,  Min.  p.  487. — Doubtful  character  discussed,  Scharff^  Jahrb.  Min.,  1868,  309; 
1871,50;  1874,  271. 

Serpentine,  Min.  p.  464. — Origin  and  method  of  formation,  Tsehermaky  Ber.  Ak.  Wien, 
Ivi.,  28;}.  1807;  r.  JJraache,  Tsch.  Min.  Mitth.,  1871,  1. 

Composition.  litunmelsberg,  ZS.  G.  Ges.,  xxi.,  97,  1868. 

Finland,  anal,  KnWieim,  (Efv.  Finsk.  Vet.  Soc.,  xiil,  43,  1870-71. 

Origin  of,  varieties  chautonnite,  aumalite,  Meuntefy  C.  K.,  Ixxi.,  590,  1871. 

P8eudomori)h  after  staurolite,  litind^  Proo.  Ac.  Nat.  ScL  Philad.,  1871,  303. 

Snarum,  anal.,  Pogg.,  cxlviii.,  329. 

Brewster,  N.  Y.,  nS^yses,  BreUknbaugh^  Am.  J.  Sci.,  IIL,  vi,  211,  1873;  Hawea^  ibid., 
vui.,  451,  1874. 

Brewster,  N.  Y.,  pseudomori)h8  after  calcite,  dolomite,  chlorite,  chondrodite,  enstatite, 
am  phi  bole,  biotite,  brucite,  and  other  unknown  minerals,  J.  D.  Ikina^  Am.  J.  Sci.,  III., 
viii.,  375,  1874. 

(Vorhauaerite),  anal.,  v.  KoheJl^  Ber.  Ak.  Munchen,  June,  1874;  chrysotile,  antigorite, 
marmolite,  analyses,  same,  ibid.,  165,  1874. 

Pseudomorph  after  monticeiliti),  f.  Jiath^  Ber.  Ak.  Berlin,  1874,  737. 

SiDERiTE,  Min.  p.  688. — Hiittcnberg,  Carinthia,  analyses,  Wdff^  Ber.  Ak.  Wien,  Ivi.  299, 
1867. 
Altered  to  hematite,  limonite,  otc.  (Bohemia).  Borieky^  Ber.  Ak,  Wien,  lix.,  605,  1869. 
Tuscany,  province  of  Lucca,  anal  .  Achiai'fU,  Boll.  Com,  Geol.  Ital,  1871.  134. 
Pseudomorph  after  calcito,  Strurer,  Atti  Accad.  Sci.  Torino,  vi.,  377,  1871. 
Kova  Scotia,  anal..  HarrinyOni^  Geol.  Surv.  Canada,  1874,  p.  239. 

Siegburgit?.  A  new  fossil  resin,  containing  85  p.  c.  carbon,  found  at  Siegburg  near  Bonn. 
Described  by  Lasaulx  at  the  '*  Versammlung  Deutscher  Naturforscher  in  Breslau,"  Sept., 
1874.     (Chem.  News,  xxxi.,  131.) 

Sii.VKR,  Mm.  p.  0. — Androasberg,  in  crystals,  Groddfck,  Jahrb.  Min.,  1869,  445. 
Pseudomorph  after  stephanite,  Przibram,  Ze-p/iurovtch,  Ber.  Ak.  Wien,  Ixix.,  33,  1874. 

Simlaite,  tSc/irauf^  =  piiolerite,  which  see. 

Simon YiTK,  Tuchennak,  Ber.  Ak.  Wien,  Nov.,  1839. — Apjiendix  I.,  p.  14. 

Kcichardt,  Jahrb.  Min.,  1871,  856.     Brezina,  Tsch.  Min.  Mitth.,  1872,  20.     See  bloadite. 

Ski:tteri'I)ITE,  Min.  p.  71. — Po8.^c8ses  positive  and  negative  thermo-electrical  varieties, 
Schraiff  and  Ihma,  Ber.  Ak.  Wien.  Ixix.,  153,  1874. 

S.MALTITE,  Min.  p.  70. — Bunta  Brava,  anal.,  corresponding  to  (Co  Ni  Fe)-  As\  Domeyko 
2d  App.  Min.  Chili,  p.  11,  1807  ;  see  also  ibid.,  p.  22 

Wiitichen,  Baden,  anal.,  Petersen,  Pogg.,  cxxxiv.,  70,  1868. 

Andreasberg,  cloauthite  (chatha,iiiite),  anal.,  r.  Kobeil,  Ber.  Ak.  Munchen,  1868,  402. 

Bieber,  Ilesson,  anal.,  llilfjer,  Ber.  Ak.  Miinchen,  1873,  136. 

Gvath  shows  that  some  crystals  are  thermo-electrically  positive,  others  negative,  and  oon- 
sludes  {lioiie^  ^*^^ggi  cxlii.,  I)  that  it  is  isomoiphous  with  pyrite  and  cobaltite.     He  remarks 


that  this  Tfirintjon  in  UiPrmo-eleiiliriai]  charneter  is  true  only  of  p;rit«.  oobtiltilie  and  Hsusltit^ 
(July,  187*),  ignorout  o(  the  iovealigntioiii'  of  bthniiif  aod  ViiHi  iMiroh,  1874,  Bei.  Ak. 
Wicn,  tiix.),  Pcjgg.,  ijili..  340. 


SMiTnsosiTB.  Min.  p.  OBJ.— nutW,  0»rinthia.  anal.,  Twh.  Miii.  Uittli,,  1871,  M. 
TemiBBsee,  conLiuca  indium,  I'unner,  Cli.  News,  xxx,  141,  ltf;4. 
MisBotiri,  imaljBiM,  GeoL  Bep,,  lf)T4. 

Bkahumitr,  Min   p.  ai8.— SnBmra,  unal.,  Dreithaupt,  Johrh,  Mlii.,  1873,  89a 

—PBemlomorph   aftar  nopheUt*.  Montu  Sumiiw,   Str&r^r,   AUi 


Spiialbritk,  Min.  p.  48.— Ctyat,  Sadebeek,  ZH.  Q.  On.,  xil,  1130,  188D  ;  xriT., 
1873. 

Oeraldseolc,  BreiBgau,  oontoiiiing  tbnlliain.  e.  Koiifil.  Bar.  Ale,  HQuchea,  1871,  77. 

Unkel,  oryBL,  Latauit,  Terh.  KM.  Bat  Boao.,  xitTii,.  i:i8.  1B7I. 

Cryat..  (4-4, '.A-'/,  now),  Klan,  Jahrb.  Miu.,  18T0,  311  ;  Kspnik,  orjet.,  ibid.,  1871, ' 
Binnenthal,  ciy'st.  meiaoir  (Dew  furms),  Klein,  ib.,  187S,  StlT, 

Rnxburf,  Cc.  contajna  0033.]  p.  o.  indium.  Cornia^,  Aio.  Chemist,  Oct.,  1879. 

In  HphEBroBiderite,  t^norr.  Jahrb.  Miii. ,  1(174,  tiiJl. 

83  A.  BpaUiiopyTiU.    SaDdbtrgcr.  Der  thombioclte  AnonkobiUt,  Jahrb.  Min  ,  ISOS,  410: 

1S73,  p.  SU,     Sitinb.  Ak.  M^noben.  18TS,  135. 

Oithorhombii:.  ia  rounded  or  complex  nyelola,  ooinbinatioQa  of  /  and  m-i  ;  a3so,  morv  mrtJjr. 
in  Biinple  crjittalii,  xhuwing   tbe  saniu  pluneti      MocriKli'iae  ptanea   well   |ioliaht;d,  )>ri 
plaues  dull,      AugleH  nppsrently  very  uqbt  those  of  lenoopjntB,  Dauh. 

S.  =  4*5,  G.  =  G'7.  Color  tiii-wlut«  ou  the  ircKh  frstiture,  but  diangea  rapidly  to 
Btael-grray. 

An&ljua  T.  Geriohten  (1.  c). 

Ab  8  Co  Ca  Fe 

61-40        B-37      14-97        4-23         IB  47  =  99-40 


1 
I 


SriSKl..  Min,  p.  ]47.--Aual..  KokufhuroiP.  Min,  RubbI.,  v.,  307. 

Duriiliiii'i;.  vnriety  in  rvil  octaht^tal  cryKtaU,  naal.,  coutaining  S'OS  p.  □.  TiOj,  Kosraaiin, 
Btr.  (]r.'«.  Biinn.,  x\vi..  144. 

X<>.  Coruliiuk,  oualyBeit,  altered  from  corundum,  Genth,  Am.  Phil.  Sac.  Philod.,  xiii.,  370, 
1873. 

BrODUMKNE,  Mia.  p.  238.— See  PiirLiTE. 

Stafpelitb.  Hin.  p.  534. — ^Discussion  us  to  doubtful  character  ot  tbe  Bpeciea,  Jabreab 
Cham.,  18U9. 123:1;  tH7],  1H17. 
Anal.,  contuiuH  ioiiine,  i'ffcra.n,  Jnhrb.  Min.,  1M08,  483  ;  1872,  00. 
Anal..  Ihimh-fir,  3.  pr.  Cb..  ir.,vii..  147. 
Waltacb,  Bubemia,  anal,,  Borkkn,  Ber.  Biibm.  Ges.  Prog,  Feb.  21.  1873. 

Stansitb,  Min.  p.  68.— Cornwall,  anal ,  Adger,  Ob.  Xews,  isv.,  259.  1872. 

STArRoi.iTB.  Min.  p.  388. — liammdaberg  htaconfiTmeU  the  observation B  of  T^rehnrtlir 
(Min.  p.  3M9)  that  Kti'iroliteca^itaina  silica  ai  an  impurity  (ZS  G.  Ge».,  xxt..  .53,  1H73I. 
JjUtaiiic  haH  carried  the  matter  further  and  proved  that  not  only  quartz,  but  even  giLmet. 
miua,  iiinipictite.  and  brookite  exixi  iu  it  as  impuritieii  (Tsch  Min.  Mitth. ,  1873,  173).  The 
laiiic  .lubjcct.  with  similar  resilts.  bns  been  invcEitigated  by  Fischer 

St.  Itarlf;,-rmd.  crj-st  ami  a.ial..  I'lten  and  Mulii.  Ber.  Ak.  Wien,  Ivii.,  040.  IMa 

Tu  iiiHljiiuorphic  rock»,  L.bu„r.  Geol.  JIus.,  i..  1(12,  1873. 

So.  Carolina.  amilyBos,  UeiUh.  Am.  Phil.  Soc  Philad.,  xiii.,  383,  1873. 
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Steatite,  Min.  p.  451.— Anal.,  Tsch.  Min.  Mitth.,  1872,  2o7. 

Stkpuanite,  Min.  p.  100.  — (melanglanz),  Freiberg,  anal.,  FrenzeL  Jahrb.  Min.,  1873,  788; 
1874,  036. 

Sterlingite.    See  Damourite. 

Stetkfei.dtite,  Min.  p.  188.  —An  antimonite  of  copper,  resembling  stetefeldtite,  has 
been  described  by  Domeyko  as  occurring  at  the  Potochi  copper  mine,  near  Huancavelica, 
Peru.  It  is  amorj)houa,  compact.  Fracture  smooth  or  uneven,  in  parts  coarsely  granular. 
Color  black  or  greenish  black.  Streak  yellowish-green.  Lustre  weakly  resinous.  An  analy- 
sis on  the  purest  material  obtainable  (though  still  mixed  with  some  sub-sulphate  of  copper), 
gave  SbO,  32-93,  CuO  32*27,  Fe.O,  1114,  ZnO  0*50,  SOa  I'OO,  H,0  (loss  at  low  redness), 
18  53,  insoluble,  1*57  — 96  •94.  B.B.  infusible.  Dissolves  readily  in  hydrochloric  acid. 
Domeyko  regards  the  mineral  as  probably  having  come  from  the  decomposition  of  chalcosti- 
bite,  an  analysis  of  which  he  adds.     3d  Appendix  Min.  Chili,  1871. 

587.  Stibioferrite.    K  Goldsmith,  Proc.  Ac.  Philad.,  1873,  p.  366. 

Generally  amorphous.  Crystals  observed  in  a  cavity  and  supposed  to  be  the  same  substance 
(no  reason  given)  were  orthorhombic  showing  planes  t-i,  i-l^  1  and  0,  approximate  measure* 
ment  gave  /  (t-i)  /=:1(X)*'  8'. 

II.  =4.  G.  =3*598.  Lustre  slightly  resinous.  Color  (cryst.)  faint  yellow ;  yellow  to  brown- 
ish-yellow (amorphous).     Streak  dull  yellow,  brittle,  fracture  uneven  chonchoidal. 

Analysis  (1.  c). 

§b  Pe  ft  gi  loss 

42-96  3-85  15*26  884  1-09        =        100*00 

Deducting  the  iron  we  obtain  as  the  oxygen  ratio  Sb  :  Pe  :  fl,  1*1  :  1  :  1  '4  or  1  :  1  :  1^= 

2(Sb  +  3Pe)  +  3  ft.    B.  B   gives  reaction  for  antimony  and  iron.     Soluble  in  hydrochlorio 
acid. 
Occurs  as  a  coating,  sometimes  \  inch  thick,  on  stibnite  from  Santa  Clara  Co. ,  CaL 

Stibiotriaroentite,  StibioJieosargentite^  Petersen, — Appendix  I.,  p.  15. 

Stibnite,  Min.  p.  29.— New  Zealand,  anal.,  Muir^  Phil.  Mag.,  IV.,  xlii,  236,  1871. 
Santa  Clara  Co.,  Cal.,  anal.,  Gakhmith,  Proc.  Ac  Philad.,  1873,  368. 

STiiiBiTE,  Min.  p.  442. — India,  anal.,  Uaughton,  J.  Roy.  Qceol.  Soc.  Dublin,  ii,  113,  1868. 

Composition.  liainineixberg^  ZS.  G.  Ges.,  xxi.,  25. 

AuaL,  Ak.  H.  Stockh.,  ix..  No.  12,  Nov.,  1870  (Cleve's  GeoL  West  India  Is.,. p.  30,  1873). 

Stroraoe,  anal.,  JSchmid.,  Pogg.,  cxlii,  115. 

Dumbartonshire,  anal.,  Youny^  Chem.  News,  xxvii,  55,  1872. 

Seisser  Alp.  anal.,  Petersen,  Ber.  Offenbach.  Ver.,  xiv.,  102,  1873. 

Stirlengite,  see  Rcepperite. 

454.  A.  Str'govite,  Becker  and  Websky,  Jahrb.  Min.,  1869,  p.  236.  Websky,  ZS.  G.  Ges., 
XXV.,  388,  1873. 

In  minute  crystals,  showing  hexagonal  prisms  under  the  microscope ;  sometimes  in  balls  of 
ag^egatcd  crystals,  and  shown  by  the  behavior  in  polarized  light  to  belong  to  the  hexagonal 
system.  ll.  =  l.  G=3'144.  Color  dark- green  i^ on  alteration  changing  to  brown).  Streak 
green  to  grayish-gfreen.  Analyses:  1.  Becker  I.e.  2.  Websky  (G.  =2*788),  Jahrb.  Min., 
1869,  236.     3.  Websky,  Jahrb.  Min.,  1873,  391. 

Si  Xl  ^e  Ve         lin  iSlg  Co.  ft  loss 

•1.     3202  16*60  16-74  1604  ' 3  10  202  12*37  =  99-61 

2.  32*00  14*08  12  47  21*94      3*82  14*81  0*28  =10000 

3.  28-43  16-60  11-43  2021      7-26  0  36  0.36  931  =  99*96 

Analyses  1.  and  2.  were  made  on  material  which  had  suffered  some  alteration,  so  that  3. 
alone  expresses  the  correct  composition.  Oxygen  ratio  U  :  Ifc  :  Si  :  l'l=(approx.)  J*  :  2  : 
4  :  2.  Easily  decomposed  by  acid  with  the  separation  of  silica  in  powder.  In  closea  tube 
gives  off  water.     B.  B.  fuses  with  difficulty  to  a  black  glass  without  coloring  the  flame. 

Occurs  as  a  fine  coating  over  the  minerals  in  druses  or  cavities  in  the  granite  jrest  and 
north-west  of  Striegau  in  Silesia 


—  Ckasthal,  vryat.,  JJ/Miiiberg.  MUl  Kot..  uc.  41,  ISTBl 

:ipton  caves.   BoUarat,  oryat.  deacdpticm,   and  aiuL, 

*70,  p.  12. 

SuLPHATiTK,  MiQ.  p.  6U.— In  eutom  Teiaa,  Mailet,  Chem.  News,  xxri.,  147.   ItfTi. 

fiuLPiiDR.   Uin.   )i.  20,^Ci7Et.,  v,   Salh.  Vogg.  Erg.  Bd.,  n.,  840;  Breeiita,  Ber.   At 

Wien,  bc.MO,  I  WW. 

SuSAMNiTit,  Min.  p.  020.  —Kmitifitt  thiiikx  tlul  Hmmmute  ii  oulf  a  form  of  leadliUliU  a 
oompotmd  crystals  (dtiUingHj,  but  givtsnu  suOioieiit  proof,  Johrb.  Mid-,  1808,  SI9. 

SuBSEXiTR,  ffrm/i,  Aiu.  J.  goi.,  II.,  kIyi.,  1*0,  ?40,— Appendijc  1,,  p.  J5, 
BrEitioitiTe.  see  Jkypookitb. 

Sti.vasitk,  Min.  p.  81.— Red  Cliud  Mine,  Oolonulo,  iHUimaa,  Am.  J.  Sol.,  IH.,  t 
GmUi,  amkL,  Amar.  Phil.  Soc  Philad.,  li...  328,  1871. 

x.4«o,  leca 


i 


656.  A.  Byngenlta  f.  ZqAarmieh,  totoB.  p.  ID?,  p.  SID.  Jane.  t8T3:  Ber.  Ak.  inoL 
IxTii,  p.  T28,  iffVA.     Kaluwlte,  Hampf,  Tsoh.  ftCn.  Uitlh.,  IST2.  117,  197;    t»73.  147. 

UunDcliilio,  a  (vei-Li:  A  (clinodiag.J:  e=0'873t:l:  1-.'WII»  :  Ior-C37M6:  I  :  739fl8  C=lVtt. 
Obeotved  pUnes  0,  i-i,  i-\  -l-*,-j /.  1-/.  2-i,  /,  i-H.  i-B,  i-i  i-J,  fa,  i-^,  i-S,  1-i,  -1,-4-4.  I. 
a.a-a.  />/ ^  7;r  55' (over  .■-(»-  0Al-i  =  13!t''43'.  0^-l-i  =  151'4»".  Oftl-i=l43'»f'* 
0a-1=13T"44;  i-i'.-l  =  134°  1»,  i-i '-1  =  123"  M'. 

In  generally  mnoll  talmlM  inyHtols.  elongated  in  the  dir«otjoii  of  the  vertical  axi^  Um 
plane  t~i  always  predominates,  and  is  striated  vertically. 

Cleavage  /  perfect,  also  i-i.  In  other  direcLiima  f rautara  conohoidnl.  Plane  of  optic  aia 
parallel  Ia  the  <:  rbbridiaganal  section,  ucute  bisectrix  m&kea  an  angle  of  'i'  4(1'  vrilh  (•j  Ol>(^c- 
BiiBlaQgleapparentinair— rBii=4l"3-V.  hliie  =  4"i*  33';  actnal  ungle.  red=2e-;ll,  lI]n<^  A- 
84' (Vrba),     Index  of  refraotion   I'SS  (VrbaJ.     DuDble  refraution  ue^tive.      ~' 

H,=i!,i.'    G.=2  m::  Imcuiii,  3-2ria(Kumi,f.  1,  cl,      {IdlorltRaov  milkj  whiti 

AnalyscH.  1.  Ullik  tinenti  of  four  closely  ii)p-eeing  analyses,  in  one  of  which 

Va  p.  c.  KaCl),  TBch.  Min.  Jlitth.,  1672.  120  ;  2.  Viiiker.  Ber.  Ak.  Wieii,  Ixv 


a.     l(i.U7  ay-Oa  4fl'l»4  5m  (also  0-48  Mg.)  =9»tS9 

Tbese  give  the  formula  ('nS,  lis  +  ft,  or  the  sama  with  tlio  artificial  salt,  which  Zepbnro- 
vich  shows  to  be  nl^o  mounclinic  (ih.,  p.  I'tll).  In  (nnn  die  syngenite  is  closely  related  to 
gypsam.  particulnrly  in  the  an)(leH  of  the  prismatic  zone. 

in  tlie  tiaine  of  a  Bnnseu  gas-bnmer  becomes  milky,  colore  the  flame  violet,  and  raeiu, 
eoKily  to  a  colorless  (on  cooling  white)  bead,  with  a  cryntnlline  grrauular  texture.  lu  matru.'V 
gives  off  wntor,  decrepitating  violently.  Easily  attacked  by  water.  diKHolving  in  purt  with 
the  separation  of  8nii)hate  of  lime,  ^'rba  found  tbat  oue  part  of  sj-ngenite  di«solve<i  in 
400  ptH.  of  water.  Found  in  cavities  in  halite  at  Kalusz,  Eimt  Ualicia.  Kame  derived 
from  ffiryyn^i  (related),  alluding  to  its  close  relation  to  polyhulite. 

Taiieroite,  Min,  p.  49J.— Compositioo,  KentigM.  Juhrb.  Min.,  1800.  203. 

T.«SITE,  Min.  p,  10.— In  meteoric  iron,  Meanier,  Ann.  Ch.  Phys.,  TV,,  xvii.,  SI    1869. 

Tai-C,  Min.  p.  4-')l.— Greiner   (Zillerthal),  Tyrol,  anal.,  UaUc,  Ber.  Ak.  Wien,  Ivii.    946, 
18(K 
Snavne  Co.,  No,  Carolina,  anal.,  of  a  compact  variety,  Atlgtr,  Chem.   News,   xiv     2T0 

Pseudotnorph  after  pectolite,  Bergen  Hill,  Letda,  Am.  J.  Sci.,  III.,  yL,  23,  1873. 
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Tai.cosite,  VlHcfi. — Appendix  I.,  p.  15. 

Tammite.  Mr.  Tamm  has  analyzed  a  dark  steel-colored  crystalline  p  iwder,  locality  un- 
known, very  hard.  G.  =  12  o.  He  obtained  W  88  Oo,  Fe5.G0,  Mn  0.15,  undetermined  020 
=  100 "00.  The  lo88  he  says  is  not  due  to  oxygen.  He  calls  his  unknown  substance  ferro- 
tungsten,  and  proposes,  in  case  the  character  of  the  mineral  is  sustained,  to  give  it  the  name 
Ci'ookesite.  Mr.  Crookes  justly  says  that  the  name  tammite  should  be  preferred.  Chem. 
l^ews,  xxvi,  July,  1872. 

Tantalite,  Min.  p.  514.— Composition,  Hermann,  Bull  Soc.  Mosc,  1867,  iv.,  464 
Finland  and  Sweden,  analyses,  BammeUberg^  Pogg.,  cxliv..  56,  1871. 

Tapalpite,  Don  Pedro  L.  Monroy^  Naturaleza,  Aug.,  1869,  p.  76.  Tellnrwismuth,  Bam* 
meUberg^  ZS.  G.  Gee.,  xxi.,  81. — Appendix  I.,  p.  15. 

Tapiolite,  Min   p.  518. — Sukkula,  Finland,  Hainmdaherg,  anal.,  Pogg.,  cxliv,  79,  1871. 

Tellurate  op  Copper  and  Lead,  discovered  by  Mr.  Knabo.  at  the  Iron  Rod  Mine, 
Silver  Star  District,  Montana,  occurring  in  fianures  in  the  rock.  At  the  Green  Campbell  Mine 
it  is  found  as  a  thin  coating  upon  the  selvage  of  the  foot  walL  Proved  to  contain  copper, 
lead,  and  telluric  acid.  The  sample  sent  to  Dr.  G^nth  consisted  of  an  apparently  uniform 
siskine-green  powder.  He  speaks  (priv.contrib. )  of  proposing  to  investigate  the  material  fur- 
ther, and,  if  its  supposed  character  is  sustained,  will  give  it  a  distinctive  name.  Genth, 
Am.  Phil.  Soc.  Philad.,  xiv.,  229,  1874. 

Tellurwismuth.     See  Tapalpite. 

Tellurium,  Min.  p.  19. — OentJi,  Am.  J.  Sci.,  IL,  xlv.,  313,  1808. 

Colorado,  6VmV/irt/i,  Am.  J.  Scl,  IIL,viii,27,  1874;  Genth,  Am.  Pha  Soc.  Philad.,  1874, 
Aug.  21. 

Sacramento,  Chili,  note,  Bertrand,  Jahrb.  Min.,  1870,  455. 

Tepiiroite,  Min.  p.  259. — Franklin,  N.  J.,  anaL,  Mixter,  Am.  J  Sci,  IL.  xlvL,  231, 
1868. 

Tetradymite,  Min. p.  30. — Orawitza,  anal.,  Fremel,  Jahrb  Min.,  1873,  799. 
Thermo-electrical  properties,  Sc^irauf  a.nd  Dana,  Ber.  Ak.  Wien,  Ixix.,  151,  1874. 
Montana,  anal  ,  Genth^  Am.  Phil.  Soc.  Philad.,  xiv.,  224,  1874. 

Tetrahedrite,  Min.  p.  100. — Russia,  cry^t.,  Jeremejeio^  Koksch.  Min.  RussL,  v.,  369. 

Neubulach,  Wiirtemberg,  anal  (Bi  =--  0*33  p.  c. ),  Petersen^  Jidirb.  Min.,  1870,  404 

Cerro  Blanco,  anal.,  by  Sieveking,  Domeyko.  3d  Appendix  Min.  Chili.  1871  ;  Ghalgayic, 
anal,  (freibergite),  ibid.  See  also  2d  Appendix,  p.  19,  1867,  and  4th  Appendix,  p.  15, 
1874. 

Horhausen,  near  Neuwied,  cryst.,  Klein,  Jahrb.  Min.,  1871,  493. 

Brixlegg,  Tyrol,  anal.,  Untchy,  Jahrb.  Min.,  1872,  874. 

Cryst.  memoir  and  relation  to  sphalerite  and  chalcopyrite,  Sadebeek,  ZS.  G.  Ge&,  xxiv., 
427,  1872. 

Thomsenolite,  Min.  p.  129. — Cryst.,  belonging  to  a  so-called  dino- quadratic  system,  a 
rvert.):6:c=10444:  1:1.  (7=92  30,  anal.,  Nordenskiold,  CEfv.  Ak.  Stockh.,  1873,  84. 
See  Sdirauf,  Tsch.  Min.  Mitth.,  1874,  161. 

TiioMPONiTE,  Min.  p.  424 — Anguilla,  W.  I  anal.,  Nordstrom^  Ak.  H.  Stockholm,  ix,, 
No.  12,  Nov.,  1870  (Cleve's  Geol.  W.  India  Is.,  p.  30,  1870). 

Seisser  Alp,  anal.,  llannlutfer^  J.  pr.  Ch.,  ciii.,  305.  ♦ 

Mugdock  V^ater  Tunnel,  Young,  Chem.  News.,  xxvii.,  55,  1872. 

Thorite,  Min.  p.  413. — (Orangite),  cryst,  NordemkiM^  (Efv.  Ak.  Stockh.,  xxvii.,  554, 

1870. 

Tin.     See  Cassiterite. 

TiTANiTE,  Min.  p.  383. — Rothonkopf,  Tyrol,  cryst.,  Zepharotich^  Bcr.  Ak.  Wien,  Ix., 
815,  1809. 

Cryst  memoir,  Ilessenberg,  Min.  Not,  viii.,  1,  1868;  ix.,  45,  1870;  xi,  19,  21,  1873  ;  aeo 
ako  Jahrb.  Min..  1874,  828. 

Sulzbach,  cryst,  Schrauf,  Ber.  Ak.  Wien,  Ixii,  704,  712,  1870. 
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locoroalite  Domeyko.  Sd  Appaud.  Slin.  Cliili.  p.  41.  iWIT. 

Amor|>bt>us.  BLractiue  ({ranular.  Color  u  palo-jellow.  hy  the  nct.ion  of  tbe  air  It  frtnt 
darker,  and  puiiea  to  ft  itntj-iah-^tjen,  and  fiiull/  to  a  grajrUli-black  and  black.  Soft.  oaAl.t- 
re(lui%d  to  a  powder.     Streak  jeltow. 

ComiioelUou  As  I  +  H^'I.  An  uuJyms  nave  Ag  J^m.  Hg  3-00.  I  41  '77.  EuUceoiis  rotidne 
)<t'U5  =  9Ui3.  Tbe  losa  in  duo  Ui  hoihq  water  belonging  with  iJie  reioilue,  and  protMblj  moa 
iodioe. 

In  the  clOEted  tube  giveB  off  Brat  woter.  thaD  a  yellow  ring,  followBd  by  u  mised  ailhlinut* 
(mercurial),  bidiI  flnallj  a  red  ring.  Witb  cartxiDBte  u(  xuda  in  the  matrass  g'ivea  onlj  pan 
mercuij.     Deaompuied  by  nitric  odd.     From  thu  niiuca  of  ChafiiinaUo,  Chili. 


Toi-AZ,  Min.  p.  37a.— J5(um,  eryBt.  note,  Jahrb.  Mio.,  188B.  781. 
Alt«nherg  uud  Schlnggenwald.  cryHt,  muiaotr,  0"-!h,  ^LH,  (1,  Goa.,  lldi., 
Thermo  (  =  p7ro)-a>«'tri[»l  cbaracter.  JJ'tnktl,  Jahrb.  Hin.,  11^71,  3S7. 
AoolyscB,  Kloiim,  J^rrb.  Hin.,  1874.  ]8». 


i 


.-'Analyaeii,  WiiiMer,  1.  pr.  Ch.,  H.,  riL,  10,  11,  13;  JMraw/ 

TociiMALtSK,  Min,  p.  305.— RwiUefknil,  ooloilcm,   Wiw,  Jahrb.  Min.,  1808,  4M. 
InolMtolGiglio,  anal.  Beelii,  BolL  Com.  Gc^t.  Itnl..  1«7().  84. 

Elba,  uryst  and  ouol.,  «.  JlntA,  XS.  O.  Oea.,  xxii.,  64)3,  1^70 ;  Acjiiardi,  Suoya  Cimcnta, 
:i..  Ui.Fob..  5870. 
Uany  analyni*.  and  diacoesion  of  oompositiiiii,  RammdAerg,  Fogg.,  cxxidx.,  3TS,  MT, 


1K70, 


I.  Caroltns,  with  a 


1,  QtjtlA.  Am.  PML  Soc.  PMlad.,  liil,  378.  1873. 


335  A.  Trautwinite,  B  Qoldsmith.  Proa.  . 
Mirrocrystallin*  ;  observwi  fonn»,  hcitBgoni 
1-3.     Color  green.     Luatre  dull  (under  micro 
AaalyHia  (L  c,): 


0.  Philod,,  1873,  B.  348.  363. 
jiriam,  pyramid,  idim  trijingular  priam.    H.4.1 
TOpe  vitreouB).     Str&ik  ligbt-graj. 


[,  Min.  p.  3:!3, 


-ItcUt<'d  niinprnlfl 
Appendix  I.,  p.  10 


T'l-hfrmiik,  Min.  Mitl.h..  1S71,  37. 
—From  Alleret  (De|i.  Haute  Loire),  Iiasaulz, 


Thtdv.mite.  Min.  p.  805. 
Jahrb.  Min.,  18ltU.  <iU. 

Formed  nrtiftuiolly,  lime.  Ber.  Alt.  Bi:rliii.  June.  ISfiO.  p,  400. 

D'flilile-rofrHctii.n  poHilivo  like  tiunrti,  ■■vJ-iltlf,  Bsr.  G.-s.  Bonn.  xxvi..  lift.  IRC.O, 

Observed  with  uiicroHcoiMj  in  lliiii  rook-Bectiuns,  Zirktl,  I'ogg.,  csl. ,  492  (Jahrb.  Slin.   1870, 
8S3). 

In  iHtrpbyry  at  Waldb  Hikclhcim.  Siffi-g.  Tach.  Min.  Mitth..  1R71.  43. 

As  inolosurcB  id  cju.irtz  tryiitaU,  Loton.  Dec.,  lt)?2  ;  SiiiiU/iryer.  Jahrb.  Min.,  1868,  466  723. 

From  various  new  localiticB.  JIM.  Jahrb.  Min..  lM7;i,  008. 

Crjxt.   memoir,  with  a  complete  duscription  of  the  many  and  interesting  twins   r   Hat/L 
Pogf,'.,  clii.,1,  IS74. 

,  Tsc/iermai;  J.  pr,  Ch.,  II.,  ii,,  250. —Appendix  I  ,  p.  16. 

loba,  Ai^ntJue  Republic,  several  analyses.  Sit- 

THiluKHiTE,  IfnuifcrM,  Jahrb.  Miu.,  1871.  870;  1873,  3ir>.— Appendix  I.,  p.  16. 
Winltlar  hna  nnnlyiod  the  tnJgcrite  of  WeiHbnch  with  the  followingr  results ;      Analrsea  I 
8  p.  o.  impurities  deducted.     2.  4i  p.  c  doduct«l.     3.  on  pure  material. 

1.  le  48  63-44  18  03  =  lOflOO 

.,      .  8.  18f3  62  43  18-7.>  =  lOOOO 

1^^^  8.  10-64  «3-7a  14-81=    08-31 

^^H||toBUid  to  tbe  formula  3B  la  +  ISA. 
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On  heating  it  gives  ofif  water,  and  takes  a  golden-brown  color,  but  resumes  a  yellow  on 
cooling.    J.  pr.  Ch.,  II.,  vii.,  6,  1873. 

Tnoii.iTE,  Min.  p.  57. — Meiuuer  concludes  that  the  composition  of  troilite  is  (FeNij'Si* 
(not  FeS),  Ann.  Ch.  Phys.,  IV.,  xvii.,  36,  1809;  C.  R.,  Ixviii.,  763,  1874.  Hammelsberg, 
Abh.  Ak.  BerUn,  1870,  84). 

TscuEFFKiNiTE,  Min.  p.  387. — Composition,  Hermann^  J.  pr.  Ch.,  cvi.,  332,  1868. 

314  A.  Tschermakite,  v.  KobeU^  J.  pr.  Chem.,  II.,  viii.,  411,  1873. 

Massive,  cleavage  on  two  surfaces,  making  an  angle  of  94°.  Striations  on  face  of  better 
cleavage.  H.  6.  6.  2*64.  Phosphorescent.  Color  grayish  to  white.  Translucent.  Lustre 
vitreous.     Analysis,  I.  c,  ; 

Si  3tl  Mg  Sa(fttr)  it 

66  57  15-80  8  00  6-80  2*70  =  09-87 

This  would  give  the  formula  3fi  Si  +  3^1  Si^,  or  that  of  a  magnesian  oligoclase.  It  oocnrs 
with  kjenilfine  and  quartz  at  Bamlc,  Norway. 

G.  \V.  Hawes  (Am.  J.  Sci.,  III.,  vii.,  579,  1874)  has  analyzed  a  mineral  from  the  above 
locality,  and  labelled  tschermakite,  with  the  following  results :    G.  =  2*67. 

Si  *1  3Pe  Oa  %  It  *a  ign. 

5       66-04         20-37         0  29  129  110         0-21  9*91        0  96  =  100-17 

This  gives  a  composition  very  near  that  of  albite. 

The  mineral  agreed  in  all  itfl  physical  characters  with  the  description  of  tschermakite,  but 
was  almost  destitute  of  magnesia,  which  suggests  the  idea  that  the  material  analyzed  by 
V.  Kobell  may  have  been  imjjure. 

Des  Cloizeaux  has  since  (C.  R.,  Ixxx.,  Feb.  8.  1875)  found  that  the  so-called  tschermakite 
from  Bamle  is  identical  with  albite  in  optical  properties.  He  quotes,  moreover,  the  follow- 
ing analysis  by  Pisani :  Si  66*37,  Xl  2270,  Oa  1-40.  Mg  0  95,  Na  970,  A  070  =  101-^2. 
G.  =  2*60.     This  gives  the  oxygen  ratio  for  R  :  fi  :  Si  =  1  :  3  :  11,  or  nearly  that  of  albite. 

TURGITE,  Min.  p.  167.— Terry  Cope,  N.  S.,  Hoic,  PhU.  Mag.,  TV.,  xxxvii.,  268. 
Salisbury,  Conn.,  anal,  and  description,  Bnis/i  and  Rodman^  Am.  J.  Sci.,  II.,  xliv.,  219. 

TURNERITE.      See  MONAZITE. 

Tyrite.     See  Fergusonite. 

Tyrolite.  Min.  p.   570. — Libethen,  Hungary,  anal.,  CaC  essential  not  an  impurity, 
Church.  J.  Ch.  Soc,  II.,  xi.,  p.  108,  Feb.,  1870. 
Tyrol,  Piclder,  Jahrb.  Min.,  1871,  53. 

Ulexite,  Min.  p.  598. — Nevada  and  Arizona,  SiUiman,  Am.  J.  Sci,  III.,  vi,  130. 
Newport  Station,  Nova  Scotia,  in  crystals,  JBow,  Phil.  Mag.,  IV.,  xxxix.,  275,  1870;  xll, 
275,  1871. 

Atacama,  anal.,  Domeyko,  4th  App.  Min.  Chili,  p.  35,  1874. 

Ullmannite,  Min.  p.  73.— Rinkenberg,  Carinthia,  Verb.  G.  Reichs,  1871,  8,  p.  131. 
From  the  Lolling,  crystals  showing  inclined  hemihedrism,  Zepharotich^  Ber.  Ak.  Wien,  Ix., 
809.  1869;  Lotos,  Jan.,  1870. 

Waldenstein,  analyses,  Bumpf  and  UUik,  Ber.  Ak.  Wien,  Ixi,  7,  1870. 

Uraninite,  Mm.  p.  154.— Colorado,  Am.  J.  Sci.,  III.,  v.,  386,  1873. 

Uranophane,  Min.  p.  805. — Discussion  of  composition,  =  a  thomsonite  in  which  ^  alu- 
mina is  replaced  by  uranium,  Websky^  ZS.  G.  Ges. ,  xxi ,  92,  1869  ;  see  also  WtUibaeh^  Jahrb. 
Min.,  1873,  326. 

624  A.  Uranospheerite.  Weibbach,  Jahrb.  Min.,  1873,  315  ;  Winkler,  J.  pr.  Chem.,  II., 
vii.,  5. 

In  half -globular  aggregated  forms,  sometimes  with  a  dull,  or  sb'ghtly  lustrous  surface, 
sometimes  rough  and  drusy,  showing  under  the  miscroscope  that  they  are  made  up  of 
minute  acutely-terminated  crystals.  Structure  concentric,  also  radiated.  H.  =  2-3,  G.  = 
6*36.     Color  orange -yellow,  briok-red  (Winkler).     Lustre  greasy.     Streak  yellow. 
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Analyses,  Winkler,  1.  c,  1.  impurities  (11  p.  c.)  deducted,  2.  perfectly  pnre  material. 


1. 
2. 


50-32 
50-88 


Bi 

4412 
44*34 


5  56 
475 


These  give  the  formula  Bi  26  -f  3fr. 

Decrepitr.te8  on  heating,  and  falls  to  pieces  to  a  mass  of  ctystalline  needles,  vrith  si 
lURtre.  homogeneous  and  of  brown  color. 

Occum  with  other  related  urunium  minerals  at  the  mine  Weisser  Hirsch,  near  Schneebe; 
Saxony. 

673  O.  XTranospinlte.  Weisbach,  Jahrb.  Min.,  1873,  315:  Winkler,  J.  pr.  Ch.  I 
vH.,  11. 

Orthorhombic.  In  scale-like  ctystals.  with  quadratic  or  rectangular  outlinea.  CleaT^ 
perfect,  parallel  to  the  planes  of  the  scales.  H.  =  2-3.  G.  =>  3*45.     Oolor  siakine-gieen. 

Analysis,  Winkler  (1.  o.) ; 

Ss  «  Oa 

19-37  5918  5-47 


ft 
16-29  =  100-31 


which  corresponds  approximately  with  the  formula  Ca,  6  Ss  +  8tt. 

Weisbach  regards  it  as  an  arsenate  corresponding  to  autunite.  Winkler  succeeded  in  mi 
ing  uranospinite  artificially  with  the  following  composition:  As  23  01,  ^  59-01,  Ca5-< 
n  14-27  =  101-91. 

Found  with  other  related  uranium  minerals,  at  the  mine  Weisser  Hirsch,  near  Sdmeebei 
Saxony. 

Uranotil,  Borioky,  Jahrb.  Min.,  1870,  780;  see  also  JaWb.  Min.,  1873,  296,  316.— i 
pendix  1,  p.  16. 

445  D.  Vaalite,  Mmtkdyne  and  FUght,  Q.  J.  G.  Soc ;  xxx.,  409,  Nov.,  1874. 

Monoclinio.  C  =  76"  80 .  Occurring  in  hexagonal  prisms ;  7  a  i  =  60M0  .  i  a  O  =  96*  - 
(calc.  =  96^  41). 

Cleavage  0  easy,  1  much  less  so.  Normal  to  0  coincident,  or  very  nearly  so,  with  the  me 
line  of  the  optic  axes  ;  optic-axial  angle  very  small ;  double-refraction  negative. 
Color  drap,  in  spots  fine  blue. 

Analysis  (I.  c.) 


Si 
40-83 


XI 
9-80 


Pe 
6-84 


81-34 


Na 
0.07 


9-72 


C 
tr 


tr  =  99-20. 


giving  the  formula  R  Si  +  2  (3Mg,  2Si,  2rt).  Oxygen  ratio  for  ft  :  S  :  Si :  ft  =  6 :  8  :  10  : 
£xpiuidB  on  heating  on  a  platinum  foil  to  six  times  original  size,  in  powder  no  expansion 
all.  Loses  no  water  at  1(>0  C.  Occurs  in  an  altered  bronzitic  rock  from  the  diamond-d 
gings,  called  Du  Toit's  Pan,  So.  Africa. 

Valleriite,  Blomstrand,  CEfv.  K.  Akad.  Stockholm,  xxvii..  p.  19,  1870. 

Ma«8ive,  without  a  U*ace  of  crystalline  texture.  Color  very  like  that  of  pyrrhotite.  Lu* 
perfectly  metallic ;  fracture  uneven.  Resembling  graphite  in  its  unusual  softness  (yields 
the  nail,  and  can  be  cut  with  a  knife),  and  in  its  property  of  leaving  a  dark  streak,  wb 
scratched  on  paper.     G.  :ir  3  14. 

Analyses  (1.  c.)  in  part  from  different  samples,  (neglecting  a  small  insoluble  portion). 

« 

ft 


Fe 

^           L 

Al 

Cu 
17-00 

Mg 
6  26 

Ca 

Xa 
0-59 

K 

0-31 

S 

1. 

2. 
3. 
4. 
5. 
Heau 

29-32 

22  20 

27-18 
25 -.'iO 
26  34 

229 
3-18 
2  73 

18-66 
IH-Ol 
16-51 
17-77 

4-97 
7-80 
6-34 

0-18 
0-18 

0-31 
0-46 

0-16 
023 

22  73 
22  68 

22  54 

10  77 


10-77  =  87 

The  variation  in  Cu  and  Mg  in  the  analyses  is  regarded  by  Blomstrand  as  showing  a  pa 
Ue  variation  in  the  composition  of  the  speclee.     Regarding  all  the  Cu  as  combined  as  Ci 
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and  giving^  the  remainder  of  the  sulphur  to  the  iron  (FeS)),  and  calculating  the  other  metala 
as  oxyds,  we  obtain  : 

CuS         FeS«  Pe  ^1  Mg  Ca  :5fa  fc  tl 

2074        29-40        1501        514        1057        025        061        027        10'77=08-76 

Giving  essentially  the  formula  2CuS,  FeS' +  2MgFe  +  4^. 

B.  B.,  loses  its  lustie  and  becomes  darker.  In  the  matrass  gives  off  water  and  a  slight 
coating  of  sulphur.  The  water  is  strongly  combined,  and  is  given  off  only  at  a  full  red 
heat. 

Vciyrare;  occurs  in  small  (large  as  hazelnuts)  fragments  in  a  dark -greenish  limestone, 
which  is  muoh  mixed  with  mica  and  other  minerals,  at  the  Aurora  Mine,  Nya-Kopparbezg, 
Sweden. 

Named  for  the  Swedish  mineralogist  Vallerius.     [A  veiy  doubtful  compound.] 

Vanadinite,  Min.  p.  610. — So.  Africa,  anal.,  Maskdyne and  Flight ^  J.  Ch.  Soc.,  II.,  3C, 
lOTiH,  1872. 

The  researches  of  Roscoe  have  shown  that  vanadic  acid  is  VaOs,  not  V-.Oa,  which  explains 
the  similarity  of  vanadinite  crystals  to  those  of  pyromoiphite,  PhiL  Trans.,  1869,  1870. 

Vanadiolite,  nermann,  J.  pr.  Ch.,  II.,  i.,  445.     Appendix  I.,  p.  16. 

Vanaditb,  Min.  p.  610.— Cryst.,  ScJirauf,  Ber.  Ak.  Wien,  Ixiii.,  167,  1871. 

Vabiscite,  Min.  p.  582. — ^According  to  Petersen  JtlP,  +41^,  perhaps  identical  with  callaite 
(turquoise),  Jahrb.  Min.,  1871,  357;  KenngoU,  Jahrb.  Min.,  1872,  193. 

Vermiculitb,  Min.  p.  493. — Pelham,  Mass.,  Adams,  Am.  J.  Set,  II.,  xlix.,  272;  Shepard, 
ibid.,  1.,  p.  96. 

Relation  to  the  micas,  in  optical  characters  and  chemical  composition,  Cooke^  Mem.  Am. 
Ac.  Boston,  1874,  35. 

See  jetferisite. 

Vksuvianite,  Min.  p.  276. — Aiendal,  anal. ,  Damour,  Ann.  Ch.  Phys.,  IV.,  xxiii.,  157, 1871, 
Cryst.   (new  forms)  Jeremejew,  Verh.  Min.  Ges.  St.  Pet.,  IL,  vii.,  1873;  Jskhrb.  Min., 
1873,  423.     Comp.  Rnmmeinberg,  ZS.  G.  Ges.,  xxv.,  421. 
Canzucoli,  anal.,  Leniberg,  ZS.  G.  Ges.,  xxiv.,  249,  1872. 
Altered  to  fassaite,  Doll,  Tsch.  Min.  Mitth.,  1874,  85. 
Anal.,  Janovsky,  Ber.  Chcm,  Ges.  Berlin,  1873.  1456. 

541  A-  Veszelyite,  Schrauf,  Anzeig.  K.  Ak.  Wien,  1874,  p.  135. 

Triclinic.  a  (vert.) :  b  (brach.) :  c  :=  071510  :  -96.529  :  1.  |=92*  1,  i;=101<»  3',  f=91«  9'. 
Observed  planes  /,  i,  il  1-i.  l-i,  2-2,  2-2.  I  a  t.{=l34''  18',  /a  7'=93»  2',  f-lA  l-i=12C*86', 
1-i  /v  1-i— 109"  50'.     Crystals  formed  by  combination  of  prism  and  domes. 

Jn  crj'stalline  cnists  on  garnet-rock.     H.  =4.     G.  =3*5. 

Analysis  (on  a  very  minute  quantity)  Cu=57.2,  lt=16*0  or  4Cu?+5lt,  with  traces  of  iron, 
but  no  arsenic.  Loses  at  100°  C.  one  equivalent  of  water,  and  the  remainder  at  a  red  heat. 
Occurs  at  Morawicza  in  the  Banat 

Victorite.    See  Enbtatite. 

ViLLARsiTE,  Min.  p.  409.— Genth,  Am.  Phil.  Soc.  Philad.,  xiii.,  364,  1873. 

Virtpite. — A  collective  name  proposed  by  Vogelsang  (ZS.  G.  Ges.,  xxiv.,  p.  529,  1873)  for 
all  the  indeterminable  transparent  grfcn  compounds,  which  are  ohseiTed  in  rocks  and  may 
be  regarded  as  hydrous  protoxyd  silicates  of  iron  and  magnesia.  They  are  genei-ally  in 
3caly  or  fibrous  forms  and  are  often  the  result  of  the  decomposition  of  hornblonde,  chrj'solite, 
'^tc.  The  name  is  also  used  by  l)athe  (ib.,  xx\'i.,  p.  10),  who  shows  its  relation  to  Liebe's 
diabantacluronnyu  and  Sandberger's  aphrosiderite. 

_  < 

ViviANiTE,  Min.  p.  556. — Cryst.  description  with  important  correction  of  hitherto  accepted 
angles,  r.  lifith,  Pogg.,  cxxxvi.,  405. 
Analyses,  Maskclyne  and  Flight,  J.  Ch.  Soc,  II.,  ix.,  6. 

VoLTAiTE,  Min.  p.  652.— KremnitE,  anal.,  Tschermak,  Ber.  Ak.  Wien,  1807,  Ivi.,  881. 

Wackexkodite.  Adam,  Tableau  Min.,  1869,  p.  76.  A  variety  <  f  wad  containing  12-88 
p.  c.  l*b  ;  see  Dana,  Min.,  p.  182,  anal  6. 


iwing  the  iiresenoe  of  4  p.  a  alkaliea,  v.  Kaitt,  JL 

WAU'lTtuiTE.  Weiflbach,  Jnlirb,  Min..  IfiTl.STfl;  1S73,  31.5;  in  Appendix  L,  p.  IS.       J 
Winkler  hax  uuslfieii  the  vmlpuigile  of  Weistmch,  with  the  following  FSBiilto  :  I 

1188  20-20  0143  4  32  =  07  93  ■ 

13-03  20-54  G1I34  4-eo  =  «7-Sl> 

ThpRe  correRpond  to  the  fonnulu  Bfli,  ^n  +  85^8  +  lOlY. 

lu  H  red-hunt  the  oryst&lH  uku  a  brown  color,  wliich  pasaas  into  an  orange -j-ellmr  (m  oW- 
ing-,  Ko  dcerepitnUoii  on  henting  tukea  plaoe,  and  no  change  of  form,  D^conipnwl  (j 
nilTtc  uciil,  leaving  a  white  residue  of  arveiiate  of  hisuiuth,  which  goes  into  boIqUod  ob  i1» 
addition  of  hydrtwhloric  noiiL     J.  pr.  Cb..  II.,  TiL,i).  8,  ISTd, 

520  O.  Wapplarito,  .fVmiri,  Tsch.  JEa.  Hitth..  1974,  27B. 

Tricliiiic.  Cijatala  minute  oad  higlilf  modified,  resembling  angite  or  vrolfnunite  in 
habit.  Also  in  inerattationg  sometimes  oryiitalline,  or  j^obnliir,  aometimea  g^atej.  witii  * 
reoifonD  anrfjioe.  Cleavage  clinodiagooai  H.  2-')'o.  G.  2-4B.  Color  white.  lYuudoml. 
the  cijatala  colorle«a.  I.iuitre  stmngl;  ntteonH.  ICr^rstallogTapliiodetcmiiiiatiaai  bj  i>chnnf. 
Ipriv.  oontribt,  dated  Vienna,  Manli  20th,  1S75).  Triulinic.  n  [vert.)  :  d  i  c  =  0  29037  -  1 ' 
1  11002.  (  =  90*13  66':  n  =  95*20';  C  =  W  10  SS'.  Obaorvod  planej,  i-t,  (-3,  t-S./.i. 
W,  1-i.  1-1',  3-i,  8-1,  10-1.  -2-S,  3-2.  -Zi\  2-2'.  -4-4.  ^i.  -44  4-4.  sJ.  -3-!',  -fl-S.  -6-f , 
-7-J. -7V-    I  !a/=I33'0';  *-iAi'  =  131'Mt';  .-*  M-l  =  104*  50  ;  i-i.\-2-2   ~  ISS- U  1 

The  crfst«Li  are  oharaoteTued  by  pievalenc<i  of  lonea,  hj  which  mennii  uiwrlj  all  at  tb< 
planea  coald  ho  dGtemuoeil. 

Wapi>lerite  nndergoeit  altemtion,  hj  taking  np  ooe  eqnlTalenl  of  water,  f onning  wlult 
opaque  pveudumorpha  which  have  been  desuribed  aa  raaskrile  i,Dann,  Mta. ,  p.  550). 

Analj-aoa,  Ftcncel  |L  a.). 

47-70  14-16  82(1  20-40=    99-58 

47118  IS-aO  7-36  2»-4fl  =  10013 

These  give  for  the  compoBition  2r'ft  Xa  +  8t.  whern  Home  lime  is  replaoed  hr  jn»gatK%. 
Of  the  wat<ir  5  aliiiiin  K.)  off  iit  1(10'  C.  llif  rpmaiiidcr  nt  HiiU  . 
Found  with  pharmacohte  at  Joncbimstbol. 

Min.   p.  604.— See  broehnntite.     Domeyko,  3d  Appemlii,   Min,  Chili, 

Min.  p.  000. — Description  and  analysis,  J.  L.  SmWt,  Am.  J.  ScL,  III    xiii. 
433.  1874. 
■Wavellitb,  Min.  p.  57,').— Chester  Co..  Penn..  anal.,  Hermann.  J.  pr.  Ch     ovi,    60  1869 
County  of  Cork,  njial,  Vlivrch,  3.  Cli,  Soo.,  11.,  xL,  110,  Feb.,  187a. 

Wkhstf-IUTE.     See  Ai.umtnitb. 

WtnNEiiiTF,,  Min.  p,  ai9,— Bucks  Co.,  Penn.,  anal.,  Laih,  Am.  J.  ScL,  III.  Tiii  43* 
1874. 

WKaTASiTK,  ni^nutlnind,  J.  pr.  Ch.,  cv.,  341.— Appendin  I.,  p.  16. 

813  B,  Wheelerite.    O,  Lopw.  Am.  J.  Rci..  lit.  vii.,  p.  ,'iil. 

A  risin.  rcllowi'h  in  color,  found  in  the  Cretaceous  beds  of  northern  ITew  Mciico,  fljling 
the  lissiires  of  the  lignit«,  or  interMtratified  In  thin  layers  in  it.  Most  abundantly  obaerred  in 
the  vicinity  of  KnciDiir>uCo. 

Two  BnnlyBM  gave  Locw  (1.  c) 

C  H 

1.  7:t-07  7-!l5 

2.  72-87  7-ti8 

ivhidi  agree  closely  with  the  formula  n  (CtU^O),  where  n  la  probably  5  or  6. 
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Soluble  in  ether,  lees  so  in  bisulphide  of  carbon.  In  concentra  sd  sulphuri  acid  dissolTes, 
prodiiciu;^  a  dark-bri)wn  solution,  from  which  it  is  precipitated  by  water,  [n  alcohol  the 
principal  portion  is  reatlily  dissolved,  while  a  small  part  remains  insoluble.  The  hot  alco- 
holic extract  of  the  resin  deposits,  on  cooling,  a  few  yellow  tlocculi.  The  solution,  on 
evaporation,  gives  a  yellowish  resin  verj'  brittle,  and  becoming  strongly  electric  on  friction  • 
it  melts  at  154    C. 

Named  for  Lieut.  G.  M.  Wheeler,  U.  S.  Army. 

WuEWELLiTE,  Min.  p.  718. — Cryst.,  Sc/tnild,  Pogg.,  cxlii..  Ill,  (Ann.  Ch.  Pharm.,  xcvii, 
225;. 

WiiiTNEYiTE,  Min.  p.  37. — From  southern  Arizona,  analyses.  Am.  J.  Sd.,  II.,  xlv.,  306. 
A  variety  from  Fortuna  di  Paposa,  Chili,  JJertrandy  Ann.  d.  Mines,  VII.,  i.,  413,  1872. 

459  B.  Willcoxite.    Genth,  Am.  Phil.  Soc.  Philad.,  xiii.,  p.  397,  1873. 

In  scales  white  to  greenish  or  grayish-white,  with  pearly  lustre,  and  resembling  tala 

Analyses,  Kcenig  (I  c).     1.  Shooting  Creek  ;  2.  Cullakenee  Mine. 

Si        Xl        9e       te        iig        U        Na        ^        ign. 

1.  28  96   37-49    1-26     244      1735       tr       673     246      4-00  =  100-69 

2.  29-50   37  56    1-40     2*38      17'20       tr       624     242      3-32  =  10002 

Oxygen  ratio  S  :  I! :  Si :  it  -  6  :  12  :  10  :  2  nearly,  or  8(2S,  ^i)  +  2  (2^  Si)  -h  2lt. 

B.  B.  fuses  in  fine  splinters  with  difficulty  to  a  white  enamel,  coloring  the  outer  flame 
yellow.  In  hydrochloric  acid  decomposed  with  difficulty,  with  separation  of  silica  in  scales. 
Eare,  occurring  as  a  coating  about  a  nucleus  of  corundum,  and  resul..ing  from  its  alteration, 
at  Shooting  Creek  and  Cullakenee  Mine,  Clay  Co. ,  No.  Carolina. 

Named  in  honor  of  Col.  Joseph  Willcox. 

WiLLEMiTK,  Min.  p.  202. — Franklin,  N.  J.,  analyses,  Miorter^  Am.  J.  Sci.,  II.,  xlvl,  280, 
1868;  sp.  gravity  for  transparent  crystals  4-26,  4-25,  4-29,  Cornwall,  Am.  Chemist.,  Oct., 
1873.  p.  126. 

Altenberg,  near  Aachen,  Artruni,  Pogg.,  clii.,  281,  1874. 

526  O.  'Winklerite,  Breithaupt,  Jahrb.  Min.,  1872,  816. 

Amorphous,  massive.  H.  =3.  G.  =3*432.  Color  bluish-black  to  violet-black.  Streak 
dark -brown.     Fracture  conch  oiclal,  with  but  slight  lustre. 

Analysis,  Winkler  (L  c.)  1.  original  analysia  ;  2.  same  after  deduction  of  Fe  and  §l 

Is         Cu  ^o  Co  ]?fi         Fe        Ca         gi  C  11 

10  29      13  21      10-34      28-91      2-58      305      535      264      10*37      14-08=100-82 

10-83      13-89      10-86  3310  562  lODO      U-80=100-00 

Breithaupt  thinks  that  the  mineral  may  have  been  formed  by  the  gradual  decomposition 
of  erythrite  (cobalt  bloom)  by  water  containing  carbonic  acid  in  the  presence  of  some  copper- 
mineral. 

In  the  matrass  gives  off  water.  On  charcoal  decrepitates,  but  does  not  alter  its  appearance. 
B.  H  infusible,  coloring  the  tlame  green.  With  the  tluxes  gives  reaction  for  cobalt.  Effer- 
vesces with  hydrochloric  acid  and  the  solution  thus  obtained  upon  heating  evolves  chlorine. 

Found  at  Pria  near  Motril  in  Spain,  occurring  with  galapectite,  also  with  erythrite  and 
malachite. 

W-iNKW<>RTiiiTE,  HoiOy  Phil.  Mag.,  April,  1871.— Appendix  I.,  p.  17. 
Krnngott  (Jahrb.  Min..  1872,  300)  repeats  the  suggestion  of  Brush  that  winkworthite  is  a 
mix  tare  of  gypsum  and  howlite. 

WisEiUNE,  ]Min.  p.  528. — Cryst.  memoir,  with  many  new  planes  and  discussion  of  relation 
to  xenotime  and  zircon.  Brezina  remarks  that  the  wiscrine  from  the  Binnenthal  is  very 
different  in  habit  from  that  of  other  localities,  and  may  possibly  be  a  distinct  species,  Tsch. 
Min.  Mitth.,  1872,  8.  Klein  shows  that  the  supposed  mineral  from  the  Binnenthal  is  in  fact 
octahedrite,  Jahrb.  Min.,  1872,  900. 

WrTTjriJENiTE.  Min.  p.  98.-— B  )ckelsbach,  Wittichen,  Baden,  anaL,  Peteratn,  'Pogg-f 
cxxxiv.,  92;  cxxxvL,  500,     (Jahrb.  Min.,  1869,  337.) 


WocnEIKITB,  MiQ  p.  I7i.--(beauiitef  Kokorjie.  Verb.  G.  Kelchii.  11574.  2Sa 

WllI.KHn'ii.  Urn.  p.  ail.— CrjBt   onBinotr,  KliowiB),-  the  apeciee   (w    Ue 

CfcliiMW.  Ann.  Ch.  Itiys.,  IT.,  lUL.  4»S,  1«(W. 
AnaifMis,  tiarnnteUAetg.  Pugg.,  cl  ,  Sll,  m7li, 

Woi-FACHITK,  SuHiHiirgirr,  Jalirb.  Min.,  18HB.  313.— AiipemliiL.  p.  17. 

WoLmAHiTR.  Hin.,  p.   60t.— Bn;onka,   Urals,  anal.,  Del   Cloa^mr.,    *",    J.   Sd.,  H. 

»t¥tu.,  m.  1S08. 

JLvbdGtr  from  Rchliisgeiiwald,  Zerrenner,  B.  v.  EL  Z«it..  xiviil..  439.  437. 

CiystalUue  form  nrovoil  to  be  looaocllnie,  Des  Clkiitatam,  Ann.  Ch.  Phj-s.,  IV  ,  ifi    !E> 

1S70. 
rium  Kiinsiui  tuoHlitieii.  Bi-nk  uij  rn'«A.  Verli.  Kin.  Qea.  St.  Put.,  IL,  ir.,  313. 
Edatiou  towtluiabitu.  Jtrmiijrw^  Verh.  Min.  Gea.  St.  Pet.,  IX,  rii,,  IW^ 
CrjBt.  form  (hClineritc).  ivlnUini  to  oolamliite.  G'-aVitoiAArtru'ni,  Pogg.,  «(Gz..t3S. 
Mejmftc,  Corrtio,  niml.,  CVjr^l.  C.  B.,  Ixii*.,  6a7,  18Tt 

WOLLAWosiTB,  Min.  p.  21ft— VeHinina,  ctTit.,  o.  JtoM.,  Pogjf.,  cuucriiL,  484;  ILn 
Somma.  tmuL,  ib..cztiT.,  tttXI. 

Elba,  otyst,  Aehuirdi.  Nuoro  Cimento,  IL,  iEl..  Feb..  IB70. 

Sonlorin,  otyat.  inonioir.  llatenhtrg.  Uiii.  Not,  ii.,  28,  1870. 

OmwilM.  MUil,,  Lemhei-g,  ZS.  Q.  Q».,  tjav..  851,  !S72. 

In  phtmolfln  from  Freibutg.  fireltnn,  v,  llalk,  Jabrb.  Uin.,  1874.  521. 

P><Iiict  iliw^rilie-  (AniL  d<B  Mines,  VH ,  i..  4!r>.  l8T3f  what  lie  calls  »  nets  aOi^ati  if  Im 
from  Meriiln  (Portugal}.  It  oocnrtfA  ia  &  vein  of  diorrte  containing  nmgueKllM,  '•(oa. 
apnitt.  An  BiiidyBis  gave  Caemenein  fl.  a.)  !ii4»'*i.  SliPe  tr)  I  ■■■)«.  ^'■a4«-4l.  Mgl  3*  <? 
1  {N).  ga-j8,  II  MI-UJOfH).  H.=;l-5-4.  0.^380.  Color  while.  Stnicture  lailiaLcd  I* 
Senngutt  rpmurka  iJaliib.  Hin.,  1H73,  iH4j  tbere  «eem8  to  be  so  guod  reaaon  for  aqianUif 
it  trum  woUatlomte. 

WoLLoNOo.iaiTE,  fMlman,  Am.  J,  ScL.,  II..  xtvjit.,  85.     Appendix  I.,  p.   17. 


WULVKKITR,  Hin.  p.  807.— Wahmteh  IBb.,  SO^num,  Ata.  1.  BcL,  III.,  iu..  200-  vi.  tfi 

Rudrahprtf  and  Phoenixi-iUis.  vTi-et.,  Selmivf.  Ber,  Ate.  Wien.  lidii.,  IM.  1871. 

Tzriliruui,  Iieiiiiiiiorulii,:  lurms,  Zcrrcaiitr,  Tscb.  Min.  Millh.,  1S74,  HI. 


Xbnotime,  Min.  p.  528.  —He»»inhtrg,  crjst.,  Jahrb.  Min.,  1874,  S33. 
&«o  WUfThie. 

TTTROCERrrE,  Min.  p.  \2!i.—NordemkidUl,  (Et  Ak.  Stockh.,  nvii.,  540,  1B70. 

1.519.— Ttterby,  anal.,   JinnmeUberg,   ZS.   G.    Ge«.,    »i,  SM. 


ZEPHARovicniTK.  a<*-«*i',— Ber.  Ak.  Wien,  lii.,  5B3,  1869. —Appendix  I.,  p.  17. 

672  A.  Zeuneuite    Wntbufji,  Jalirb  Min..  I8T3,  207 ;  1S73,  3IS;   Be«  also   ICiiuMrr  J  at 
Ch.,  IL. -vii-.p.  S.  lM7:i;  ti'ife.  Lotos,  n3i.  1873,  p  310;  i''*fnlri,  Jahrb.  Min..  »973,  w;.' 

Tctragoniil.  In  crjKtala  soniHtira™  tabular,  BometimeB  pyramidal,  with  plana  /.  ". 
m.  Clenvage.  basal  perfect,  the  surface  httvinj[  a  i)eaily  histre.  H,  ^2-2*5.  O.  =3-2,  Coioi 
Krasn-jfreeD  and  applo-greea  lii  a]i;>earnntje  and  ph>-iric3ii  chnmctJ^rB  very  aimilar  t«  lor 
nite  (Min.  p.  HHJ),  with  whieh  it  i«  inntnorphouB  aoconling  to  Weiabaoh.  * 

Aaaljaas,  Winkler,  1.  L  c,  2.  ^untod  hj- Weisbaoh  L  a 

1.         201)4       65-8G       7-40        15(18  =    99-97 

IS-i  55-0         8-7         14-5        (Pe  52,  Ca  1  S)  =  100 3 


k 


*  Bw  ScHra<tf,  1Kb.  MlO'  1 
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From  analysis  1.  Winkler  writes  Cu  2  ^  Ss  +  8tt. 

First  found  with  other  uranium  minerals  at  the  mine  Weisser  Hirsch,  near  Sohneeberg, 
Saxony  ;  the  crystals  rest  upon  quartz  or  upon  iron  ochre.  Since  identified  from  Geister- 
halde,  near  Joacliimsthal,  Laube  (1.  c. ),  and  from  Huel  Gorland,*  Cornwall  (on  smoky  quarz 
with  chalcooite  and  melaconite),  and  from  Zinnwald,  Saxony  (on  quarz),  Frenzel  (L  c). 

Winkler  (1.  c.  p.  14)  has  made  zeunerite  artificially,  having  the  following  composition: 
<5u  701,  1b  2211,  ^  57-21,  il  14  05  =  100-98. 

ZiNCiTE,  Min.  p.  135. — Artificial  oxyd  of  zinc  in  twinned  crystals,  v.  Rath,  Pogg.,  cxliv.^ 
580,  1871. 

Hayes  has  investigated  the  zincite  from  New  Jersey,  and  thinks  he  has  confirmed  his 
previous  observations  that  the  red  color  is  due  to  the  presence  of  scales  of  hematite  (Am.  J 
Sci.,  III.,  iv.,  191,  1872>.  The  writer  has  made  a  study  of  some  thin  sections  under  the  mi- 
croscope, and  has  found  that  while  there  are  present,  at  time^,  irregular  scales  (the  hematite 
of  Hayes)  the  red  or  yeUow  color  is  always  uniformly  diffused,  and  is  not  due  to  these  scales. 
See  Dana,  Min.  p.  136. 

Zircon,  Min.  p.  272. — Observed  in  the  hypersthenyte,  near  Harzburg,  Hose^  ZS.  G.  Ges., 
xxii.,  754. 
Expailly,  France,  anal.,  Mt/la?ider,  Jahrb.  Min.,  1870,  488. 
Ceylon,  analyses,  Forbes^  (jhem.  News,  xxv.,  3()5,  June,  1872. 

Zirlite.  Pichler  has  given  this  name  to  an  opal-like  hydrate  of  alumina  closely  related  to, 
if  not  identical  with,  gibusite.    Found  at  Zirl,  in  the  Tyrol  (Jahrb.  Min.,  1871,  57;  1875,  51). 

Zoblitzite.    See  Limbachite. 

ZoisiTE,  Min.  p.  290. — Tuscany,  province  of  Lucca,  AchiarcU^  Boll.  Com.  G^ol.  Ital., 
1871,  137. 

No.  Carolina,  J.  L.  Smith, km.  J.  Sci.,  III.,  vL,  184;  Oenth,  Am.  Phil.  Soc.  Philad..,  viij  , 
374,  406,  1873. 

Thulite,  Norway,  anal.,  Herter,  ZS.  G.  Ges.,  xxiii.,  208. 

Bitmmdsberg,  ZS.  G.  Ges.,  xxiv.,  649. 

Zonochlorite,  Foote,  Rep.  Amer.  Assoc.,  1873,  p.  65. 

Associated  with  laumontite,  stilbite,  prehnite  and  related  minerals  in  the  amygdoid  of 
Neepigon  Bay,  Lake  Superior. 

Massive,  bauded  with  different  shades  of  dark-green.  H.=6^7.  G.— 3*113.  Water  de- 
terminations gave  8-7,  12  9  and  7 '03  p.  c,  and  the  presence  of  iron  and  alumina,  also  lime 
and  soda  (spectroscope)  was  proved.  B.  B,  fuses  with  difficulty  to  a  dark  glass,  and  with 
fluxes  reacts  for  iron.  Upon  this  very  imperfect  examination  the  author  concludes  that  the 
species  is  new.     [Probably  identical  with  chlorastrolite,  Dana,  Min.,  p.  412.  J 


Paragonite. — Oossaite.  Gastaldi  has  given  this  name  to  a  mineral  which  in  oxygfen 
ratio  and  chemical  composition  is  identical  with  paragonite,  but  he  separates  it  from  this 
species  on  the  ground  of  the  absence  of  distinct  micaceous  cleavage.  He  first  identified  it  in 
an  antique  ring  (possibly  a  bracelet)  dug  up  in  the  neighborhood  of  Turin,  but  he  has  also 
found  it  at  the  mines  of  Borgofranco,  near  Ivrea,  and  at  Mt.  Blasier. 

The  description  as  given  by  Prof.  Cossa  is  as  follows  : 

Structure  crj'stalline,  finely  lamellar  ;  in  some  portions  having  a  micaceous  a«>pect  (Borgo- 
franco ;  this  tendency  to  micaceous  structure  is  absent  in  the  mineral  from  Mt.  Blasier). 
Opaque,  slightly  translucent  on  the  edges.  H.  =  2.5.  G.  =  2  896  and  2'890.  Color  green. 
Screak  white. 

Analyses;  1.  and  2.  by  Cossa,  L  c.  1.  Borgofranco;  2.  Mt  Blasier;  8.  paragonite, 
Raramelsberg  (Dana,  Min.,  p.  488). 

ig  Ca    >  ^a  it  fi 

6-37  1-36  4-91  =  100-33  Cossa. 

6-91  0-84  508  =  10045  Coesa. 

0-65  126  0-40  tr.  4-82  =  100'      Ramm. 

The  oxygen  ratio  for  &  :  fi  :  fSi  :  fl  =  1. :  9  :  12  :  2. 


Si 

^1 

Fe 

1. 

Cossaite.      46-67 

39  02 

2  01 

2 

4(>-68 

39-88 

1-06 

3. 

Paragonite.  46-81 

40  06 

tr. 

,M  tmaatatt- 

B.B.  rnsihlH  with  fliffloulty  ;  exfolintea  Kai  booomes  opuiue  wbile,  moidtened-il 
Kolatioii;  sftci  iguitioa  glveaan  Inbonsn  bine  oi>lot,  Notdeoompoaed  bjiMjAroM 
niutMIdi  calls  the  cosaaite  a  soda-onoosin  (ptnite).  He  odds  the  follou^ogr'Bnalirw  ^  _ 
ol  what  he  ooDnideni  a  norma)  oucOBia  from  FeDeiiI.i«lle  :  ^  41 VO.  Al  SI -«3.  Ta  107, 
343.  K  HIM.  Na  IW.  H  241  =  100  41,  (tt  Mlio  ft  :  R  r  Si  =  1  :  3  :  «.  1  Very  lia 
t«  aueaite  in  phjticai  cbsisctexs.     B.B.  foaibte.     (Atta  Accad.  SeL  Torioo,  x.,  Itec,  Iff^ 

663  A.  OuanomUte,  Wad.  Bor.  Cbcm.  Ges.  Berlin.  1874.  39S. 

PDQud  itt  CTTvtaUine  deposits  GUioiK  the  eggs  ot   birdB  in   Perariaa   gnaso.      H.  ~ 
■"     =  S'SS-S-ftl.     Color  yellowish -white.     Lnstra  Milky.     An  nnaJytiis  gave,  after  dedaa 
■^ S  4060,  n  883  =  lOO-OO.     Wibel  wntea  the  fin 

liilne.  and  giving  n  lig'bt-yeUowieh  tehi 
Icohol.  Uootcfi  in  a  giat»  Ost^  it  Snrtli 
ID  Stronger  healing  melts  and  gii-ea  «C  ■ 


of  luipDt{tieB._ft:  3.V4!!,  •fH.OB-OO,  *S  4 
NH,OS  +  aKS  4-  3(liS,flS)  +  4  aq. 

In  wat«T  it  dimolves.  lenving  a  ver;  small  » 
wliioh  hna  a  sal^  tnete.  Insululile  in  other  or  i 
water  uid  amiiiDQia,  then  becomea  block,  and 
nlphoiio  Boid. 
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